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This document is a user manual for DCS: Mi-8MTV2 Magnificent Eight PC flight
simulation game. The manual provides descriptions and instructions required
for successful operation of the subject aircraft in the simulation world. The DCS
user interface and mission editor are described in a separate document included
with the product and found in the installation folder.

For additional information and community discussion of the product, please see
the official online forums: http://forums.eagle.ru/.
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1. M3 HISTORY

In the late 1950s, Mikhail Mil, then chief design engineer of OKB-329 experi-
mental design bureau, began to consider the development of a second genera-
tion of light and medium class helicopters to be powered by gas turbine power-
plants to replace the previous Mi-1 and Mi-4 models, which were then in serial
production. Single and twin-engine designs were envisioned to replace the Mi-1
and Mi-4, respectively.

At the preliminary design phase, the new helicopter was proposed as a further
modification of the Mi-4 to be powered by a gas turbine powerplant. The main
and tail rotors, tail boom and stabilizer, transmission, landing gear, control sys-
tem and many other components were kept almost unchanged. The forward
and mid fuselage were redesigned: the powerplant was moved to the top of the
cargo cabin and the cockpit took the place of the Mi-4's engine compartment at
the front of the fuselage. The fuselage was redesigned to increase passenger
and cargo capacity. The helicopter was designed to carry oversized equipment
or up to 20 passengers. In addition to basic civilian and military personnel car-
rying models, combat transport, anti-submarine and VIP models were planned.

On the insistence of the Soviet Ministry of Civil Aviation, the Council of Ministers
of the USSR decreed on February 20, 1958, that a helicopter designated as the
V-8 shall be developed to provide a cargo lifting capacity of 1.5 - 2 tons, pow-
ered by a single AI-24 gas turbine engine originally designed by A. Ivchenko for
fixed-wing aircraft. About a year later, the V-8 project also gained the support
of the Soviet Air Force command. Development of the V-8 was headed by dep-
uty chief design engineer V. Kuznetsov. G. Remezov was appointed as the lead
engineer (later he was followed by V. Nikiforov). In 1959, after approval of the
concept design and full-scale mock-up, the team proceeded with detailed de-
sign of a single-engine V-8 model.

The AI-24V engine produced 1900 horsepower, which allowed the V-8 to retain
the transmission of the Mi-4. However, performance of the AI-24V, especially
specific fuel consumption requirements, was short of expectations. Furthermore
the designers felt a need to move to a safer and more reliable twin-engine de-
sign. Several aircraft engine design bureaus were tasked with creating a 1250
horsepower turboshaft engine. The engine design challenge was taken with en-
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thusiasm by a young experimental design bureau, OKB-117, headed by chief
designer S. Izotov. This same team was also assigned the development of a
new twin-shaft main transmission. The resulting increase in overall output of
the powerplant provided a greater lifting capacity for the new helicopter. The
contractor approved the proposed design and on May 30, 1960, a decision was
made to build a twin-engine V-8A demonstrator in parallel with the single-
engine V-8.

During the concept and detailed design phases, engineers of the Mil design bu-
reau improved not only the transmission, but also other components and sys-
tems of the V-8. For example the quadricycle landing gear was replaced by a
tricycle system with a castering nose gear, hydraulic vertical hinge friction
dampers were integrated in the main rotor assembly, the alcohol-based anti-
icing system was replaced by an electric heating system; the hydraulic actua-
tors of all four control channels were to be installed as a single hydraulic unit,
the control system was enhanced with trimmers and artificial feel mechanisms,
the landing gear and vertical stabilizer were covered with aerodynamic fairings,
etc. The designers planned to retrofit most of their novelties on the Mi-4 as well
to maximize commonality between existing and new helicopter models. Gradu-
ally Mikhail Mil and his team were moving from a deep upgrade of the Mi-4 to a
conceptually new and promising helicopter design.

For the first time the fuselage was designed with die forgings and weld-bonded
joints. The nose section featured a comfortable and unrestrictive cockpit provid-
ing an excellent view and a battery compartment underneath the floor. The
helicopter had a crew of three: commander ("pilot"), navigator ("copilot"), and
flight engineer ("crew chief").

The central fuselage featured a 5.34 x 2.34 x 1.8 m cargo cabin ending with
rear clamshell doors, the engine and gearbox compartments placed on top, and
a service fuel tank to serve as the main fuel source for the powerplant. The
cargo cabin of the V-8 was designed to transport cargo and equipment with an
overall weight of up to 2 tons. For rescue missions, the helicopter was equipped
with a 150 kg capacity hoist, mounted outside and above the passenger cabin
access door. To transport oversized cargo, an original hinge-pendulum external
stores support system was developed with a carrying capacity of 2500 kg. The
engine and gearbox cowlings allowed maintenance personnel to inspect all of
the components in the upper part of the helicopter without using ladders. Two
main fuel tanks were attached externally on both sides of the fuselage with
steel straps. The tail boom featured a horizontal stabilizer, the deflection angle
for which was preset on the ground.

The single-engine V-8 made its maiden flight on June 24, 1961, piloted by B.
Zemskov. In December of the same year, the first V-8 was presented for joint
state trials. However, the single-engine V-8 was not fated to be the prototype
for the future serial production model and from 1963 onward it was only used
as a testbed. The manufacturer and contractor would place their stakes on the
twin-engine design. Assembled in November 1961, the second prototype of the
single-engine V-8 was used for ground tests only and became the original con-
version airframe into the twin-engine V-8A model.
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The new TV2-117 turboshaft engines and the VR-8 main transmission devel-
oped by S. Izotov's team were manufactured in the summer of 1962. The en-
gines developed a takeoff power rating of 1500 horsepower each and demon-
strated impressive performance characteristics. The twin-engine powerplant
provided a sufficiently high power-to-weight ratio to allow the helicopter to
maintain level flight with one engine inoperative. The VR-8 was a three-stage
planetary reduction gear with a transmission ratio of 1:62.6.

On August 2, 1961, test pilot N. Levshin lifted the twin-engine version off the
ground for the first time and on September 17 the helicopter performed its first
untethered flight. In March 1963, the V-8A proceeded to the first phase of joint
state trails, which were generally successful, although at times flights were sus-
pended and the helicopter was grounded to address defects or retrofit equip-
ment. In the summer of 1963, trials were suspended for nearly two months
while additional work was done on the engines and main transmission.

The design of the prototype was continually modified, over time resembling its
Mi-4 predecessor less and less. In particular a new five-blade main rotor was
created to reduce the intensity of vibrations. The blades were of solid metal
construction like those of the Mi-4, but some of the joints were reinforced. A
new electric anti-icing system was installed. The original wooden tail rotor
blades were replaced with all-metal blades. Monotube landing gear struts were
replaced with twin-tube oleo struts that eliminated the likelihood of dynamic in-
stability. The design of the tail strut was also changed. The landing gear and
wheels were covered with fairings. An automatic flight control system centered
on a four-channel AP-34 autopilot system was introduced into the control sys-
tem and significantly improved handling.

As development tests and improvements continued, the new powerplant was
equipped with an automatic governor system that adjusted engine power out-
put as required to maintain main rotor speed (RPM) within normal limits and
synchronized the operation of the two engines. In case of a single engine fail-
ure in flight, the system automatically commanded the remaining engine to in-
crease power.

All of the improvements were quickly implemented on the third prototype in the
process of assembly. This prototype was built as a troop carrying version and
was designated V-8AT. It featured twenty folding seats arranged along the
walls inside the cargo cabin. Meanwhile the mockup was used to test the load-
ing and securing of various types of combat and engineering equipment, as well
as fitting of an armament system identical to that of the Mi-4AV. The external
appearance of the V-8AT was somewhat altered compared to the V-8A: side
cockpit doors were replaced with sliding blisters and a sliding door was imple-
mented in the cargo cabin.

Assembly of the V-8AT prototype was completed in the summer of 1963 and it
replaced the V-8A in joint state trials, while the latter continued to be used for
flight and ground fatigue tests. During flight testing on April 19, 1964, the test
crew commanded by B. Koloshenko set two world records on the V-8AT: a
closed circuit distance record (2465.7 km) and a 2000 km straight course speed
record (201.8 kph). Later, in the period of 1967-1969, crews commanded by I.
Kopets and I. Isaeva would set five female world records on the Mi-8.
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In May, 1964, assembly of the passenger V-8AP model was completed, featur-
ing a VIP cabin for official use. It was almost identical to the V-8AT and became
the testbed for tests of an upgraded AP-34B autopilot system and main rotor
speed synchronizer. The same year in September, test flights of the V-8AP initi-
ated the second phase of joint state trials. One month later, the V-8AT joined
this test phase. The helicopters demonstrated excellent characteristics. In No-
vember 1964, the acceptance committee made a decision to recommend the
helicopter for serial production and its troop carrying version was approved for
military service.

In the winter of 1964-1965, the V-8AP was converted into a standard passenger
version with 20 upholstered seats, coat stowage, thermal and sound insulation,
heating, ventilation, air conditioning, and some interior styling. In March 1965,
tests at the GosNIIGA research facility were completed and the passenger ver-
sion was recommended for serial production for use by the Aeroflot state air-
liner. When the helicopter entered serial production, the troop transport version
was designated as Mi-8T and the passenger version as Mi-8P. By the end of
1965, the Kazan assembly plant produced the first serial airframes. The serial
production Mi-8T differed from the prototype in having circular windows in the
cargo cabin. The rectangular windows were kept on the Mi-8P and its future
modifications.

In 1968, the armed Mi-8TV model completed testing. The Mi-8TV featured an
external weapons assembly with two hardpoints on each side of the fuselage
designed to carry UB-16-57 rocket launchers armed with KARS-57 (S-5) un-
guided rockets or 50 to 500 kg free-fall bombs. The designers had planned to
add a cockpit operated machine gun mount in the nose of the helicopter, but
had to forego this in favour of allowing a higher bomb payload.

When armament tests were completed in 1968, the Mi-8T light troop transport
helicopter was officially accepted for service by the Soviet Air Force. By this
time the helicopter's major parts had accumulated a 1000-hour service life. For
its wonderful performance characteristics, handling, and ease of flight and
maintenance operations, personnel transitioning from the Mi-4 to the Mi-8
dubbed the new helicopter "Vasilissa the Beautiful".

By 1969, the Mi-8 completely replaced the Mi-4 on the production line. Its pro-
duction rates grew year by year reaching several hundred helicopters per year.
From 1965 to 1996, the Kazan Helicopter Plant manufactured, in different modi-
fications, a total of four and a half thousand Mi-8s powered by TV2-117 en-
gines. In 1970, the Ulan-Ude Helicopter Plant started production of the Mi-8 in
parallel with Kazan. To date this facility has produced more than 3700 Mi-8s
powered by TV2-117 engines.

Designs of the helicopter's component systems were continually improved
throughout its lifespan. Engineers of the Mil Moscow Helicopter Pant together
with their colleagues from Kazan and Ulan-Ude significantly improved the de-
sign and extended the service life of the helicopter's systems. The service life of
modern Mi-8 models exceeds 20000 hours. In 1980, the Mi-8 obtained its first
airworthiness certificate under American FAR-29 standards to allow operations
in Japan. Between 1970s and 1990s, Mi-8s were equipped with efficient mast-
mounted vibration dampers, weather radar, a sling load system (in place of the

9



RS

earlier hinge-pendulum system) with a 3 ton lifting capacity, battle damage tol-
erance was improved, armouring added, armament enhanced, various equip-
ment was repeatedly upgraded, etc. Meeting demands by the Polish Ministry of
Defense, a version with 37 troop seats was developed. The improvements to
helicopter components were not made by the Soviet engineers alone, but also
by some foreign operators. For example Egyptian airframes were equipped with
a British particle separator system ("dust protectors") and Finland installed a
navigation radar o their machines. In the second half of the 1980s, a series of
experimental research efforts were conducted by the Moscow Helicopter Plant
for the purpose of improving the helicopter's aerodynamic performance — ex-
ternal fuel tanks were removed, new cargo doors installed, swashplate and ex-
haust nozzle fairings added, etc.

Upgrades to the powerplant played a key role in further improving helicopter
performance. Soon after launching serial production, helicopters were equipped
with improved TV2-117A engines. Starting in 1973, airframes delivered to
southern hemisphere countries were equipped with a special modification of the
engine designed for operations in hot weather conditions. By the late 70s, an
enhanced performance TV2-117F engine model was developed, producing 1700
horsepower in emergency power mode. This engine was installed on the Mi-8PA
model. In the 1980s, the TV2-117A engine was replaced by the higher lifespan
TV2-117AG, which featured carbon seals in the turbo compressor assembly
supports. Helicopters equipped with this engine were again designated as Mi-
8AT and are used to this day as a basis for the development of different new,
mainly civilian, modifications. Mi-8ATs equipped with relatively low cost TV2-
117AG engines are widely used in areas of flat terrain and moderate air tem-
peratures. In 1987, the Mi-8TG prototype model was created to test the TV2-
117TG engine, for the first time in the world fuelled by liquid methane. To en-
hance powerplant reliability, particle separator systems of various designs were
developed. The so called "mushroom" type separators were eventually pre-
ferred, entering serial production and first being fielded in 1977.

A critical event in the Mi-8 development history was the upgrade of the power-
plant to a more powerful engine. By the late 60s, S. Izotov's team in Leningrad
had developed the TV3-117 engine, which produced 1900 horsepower. A ver-
sion of this engine was also planned to be installed on the Mi-24 gunship heli-
copter as the designers focused on maximizing commonality in the powerplants,
transmission, and rotors on all three production helicopter types.

In 1971, the TV2-117 engines and transmission of the Mi-8T were replaced by
TV3-117MT engines, a new VR-14 main gearbox and a reinforced transmission.
The upgraded helicopter was also equipped with the AI-9 auxiliary power unit
(APU) with a starter generator, and a redesigned tail rotor. The tail rotor design
was changed from a "pushing" to a "pulling" rotor. This change, where the
lower blade now moved towards instead of away from the main rotor down-
wash, combined with increased tail rotor blade chord, significantly improved
yaw control.

The Mi-4 began to be withdrawn from service in the early 1970s, but the TV2-
117 powered Mi-8 was not yet able to completely replace it for "hot and high"
operations. The designers had to work fast provide a solution. An upgraded
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helicopter was built by the summer of 1975 and performed its maiden flight on
August 17 of the same year. Flight tests demonstrated a significant improve-
ment in performance, in particular in ceiling and climb rate. The number of
weapons stations was increased from two to three on each side. The helicopter
was approved for military service and designated as Mi-8MT, entering serial
production at the Kazan Helicopter Plant in 1977. Starting the following year, it
was built with the upgraded TV3-117MT Series III engines. Initially the produc-
tion rate of TV3-117-powered helicopters was considerably lower than that of
previous models, but the war in Afghanistan demanded a revision of the order
portfolio and by the mid-80s, the Mi-8MT and its modifications dominated the
assembly lines. From 1977 to 1997, the Kazan Helicopter Plant produced more
than 3500 helicopters with TV3-117MT and TV3-117VM engines.

In 1981, the Mi-8MT debuted at the Paris air show. For promotional reasons it
was designated Mi-17, which became its export designation on the world mar-
ket. A passenger version in its interior styling similar to the Mi-8P was desig-
nated Mi-17P. The basic Mi-8MT model, like its predecessor, gave rise to nu-
merous civilian and military variants.

The next important step in the evolution of the Mi-8 was equipping it with high-
altitude TV3-117VM engines, the first prototypes of which were tested in 1985.
It took the Mikhail Mil Design Bureau two years to create the new Mi-8MTV
model (and its export version, Mi-17-1V). A high-altitude engine allowed the
helicopter to take off and land at altitudes of up to 4000 m and maintain level
flight at 6000 m. In addition to a higher ceiling, other characteristics were also
improved: climb rate, range, etc. The new model included advanced equipment
such as weather radar, a long range radio navigation system, armouring, self-
sealing fuel tanks with a urethane foam filler, nose and tail PKT machine gun
mounts, six external weapons stations and cabin gun mounts for the troops.
Having analyzed the experience in Afghanistan, the designers enhanced the du-
rability of helicopter parts and components. To improve operational safety, the
Mi-8MTV was equipped with an emergency ditching system. The Mi-8MTV (Mi-
8MTV-1) entered serial production in 1988. The basic model is available in
transport, troop transport, air assault, ambulance, and ferry versions, as well as
fire support and a minelaying modifications.

In 1991, the Mi-8MTV also entered serial production at the Ulan-Ude Helicopter
Plant with some minor equipment modifications designated Mi-8AMT (Mi-171).
This helicopter is produced in transport, troop transport, ambulance, and pas-
senger versions. The Mi-171A obtained a type certificate in Russia in 1997. In
1999, the passenger and cargo versions of the Mi-171 obtained a type certifi-
cate in China under American FAR-29 standards for operations over land and
water.

Following the Mi-8MTV-1 (Mi-17-1V), the Kazan Helicopter Plant received new
Mi-8MTV-2 and Mi-8MTV-3 model specifications in the 1990s. These increased
the number of transportable troops to 30, featured better armouring and up-
graded systems. For the Mi-8MTV-3, only four of six weapons stations were
kept, but the number of supported payload combinations (profiles) was in-
creased from 8 to 24. The chord of the tail rotor blades was increased and tail
rotor control cables reinforced. A rope deployment system for assault troops

11



RS

was added, as well as a higher capacity hoist. In 1991, the Mi-8MTV-3 became
the prototype for the Mi-172 export model, which became certified by the In-
dian aviation register under American FAR-29 standards in 1994. In Russia, it
was certified as the Mi-172A.

In 1992, all of the improvements were integrated in a new demonstrator model,
the Mi-17M. The latter also had an international navigation system and im-
proved radar, bigger side doors, rear cargo doors similar to those of the Mi-26
(utilizing smaller doors and a folding ramp). Under a contract with a Canadian
company, a Mi-17KF joint modification was created featuring a western avionics
suite and a glass cockpit design.

In 1997 in Kazan, the Mi-17M demonstrator became the basis for a new basic
model: Mi-8MTV-5 (Mi-17V-5). The new model features an improved layout and
airframe structure, including an additional passenger/troop access door on the
right side of the cargo cabin and a wider left door. The clamshell rear cargo
doors are replaced by a hydraulically actuated ramp, and the number of troop
seats is increased to 36. Troops can now egress from the helicopter in three
directions through the two doors and the ramp in just 15 seconds. The wider
left door also made it possible to fit a new rescue hoist with a 300 kg lifting ca-
pacity, allowing it to lift up to three people simultaneously. A large hatch in the
floor allows for use of an external stores support system with a 4.5 ton carrying
capacity. The nose section is completely redesigned, featuring a nose fairing to
cover a weather radar and new radio equipment (resulting in the distinctive
"dolphin-nosed" namesake of this model variety). The Mi-8MTV-5 also features
an upgraded navigation system. The cockpit is adopted for night-vision goggles
so the helicopter can be used in any time of the day in all seasons and in a
broader range of weather conditions. The design of other equipment has also
been improved, in particular the electrical power system, which now features
new brushless generators.

Information for the history chapter taken from the publications of the Mikhail Mil Moscow Heli-
copter Plant (http.//www.Mi-Helicopter.Ru).
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2. GENERAL DESIGN AND PURPOSE
2.1 HELICOPTER DIMENSIONS

Length:

nose to vertical fin trailing edge 18.424 m

with turning rotors 25.352m
Height:

less tail rotor 4756 m

with tuning tail rotor 5.321m
Ground clearance at lowest point of fuselage 0.445m
Horizontal stabilizer surface area 2.0m’
Cargo cabin interior dimensions:

length (floor) 5.34m

width 2.3m

height 1.8m
Clamshell door clearance

height 1.620 m

width (at waterline) 2.288 m
Sliding door clearance:

height 1.405m

width 0.825m
Main rotor:

diameter 21.294 m

number of blades 5

direction of turn forward, right, back
Tail rotor:

type universal joint

diameter 3.908 m

direction of turn

down, forward, up

number of blades

3

Tail rotor blade pitch (R = 0.7):

minimum (full left pedal) —7°50'+45'

maximum (full right pedal) 20°30'+20'
Landing gear:

type tricycle, non-

retractable

main wheel track 4510 m

wheel base 4.281m
Wheel dimensions:

nose wheels 595 X 185 mm

main wheels 865 X 280 mm
Static ground angle (forward and up) 4°10

Tail strut

shock absorbing

14
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Fig. 9.2. Mi-8 dimensions

2.2 PERFORMANCE SPECIFICATIONS

Normal takeoff weight 11100 kg
Maximum takeoff weight 13000 kg
Cargo capacity:
normal 2000 kg
maximum (with full main fuel tanks) 4000 kg
troops 21-24
medical stretchers 12
Maximum level flight speed at altitudes 0 — 1000 m:
normal takeoff weight 250 kph
maximum takeoff weight 230 kph
Cruising speed at altitudes 0 — 1000 m:
normal takeoff weight 220-240 kph
maximum takeoff weight 205-215 kph
Hover ceiling with normal takeoff weight OGE (standard atmosphere) 3960 m
Service ceiling:
normal takeoff weight 5500 m
maximum takeoff weight 3900 m
Time required to reach altitude at nominal engine power and ideal climbing
speed (120 kph), anti-iciding system disabled:
normal takeoff weight
1000 m 1.8"%° min
3000 m 6" min
4000 m 9.5+ min
maximum takeoff weight
1000 m 2.4"%° min
3000 m 10.9" min
Service range at an altitude of 500 m and cruising speed with full main
fuel tanks before 5% fuel reserve reached:
cargo load 2117 kg 495 km
cargo load 4000 kg 465 km
one full internal auxiliary fuel tank 725 km
two full internal auxiliary fuel tanks (ferry range) 950 km
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2.3 PURPOSE AND MISSIONS

The Mi-8MTV2 is designed to enhance mobility of ground forces and provide
fire support on the battlefield.

The primary missions performed by the helicopter include:

tactical air assault
air mobility of ground forces
transport of internal and external cargo

destruction of ground targets in the forward edge of the battle area
(FEBA) and within tactical depth, such as: infantry, lightly armored vehi-
cles, anti-tank positions, artillery positions, surveillance and reconnais-
sance positions, air defense positions, forward command posts, helicop-
ters and other aircraft positioned on the ground

destruction of deployed hostile airborne (naval) assault forces

support (escort) of friendly airborne assault forces to the deployment ar-
ea and subsequent combat support

airborne reconnaissance

airborne minelaying

search and rescue operations

medical evacuation

search and destruction of air reconnaissance balloons

The Mi-8MTV2 can be configured as follows to meet mission requirements:

1.

Transport:

no auxiliary fuel tanks (internal cargo capacity up to 4000 kg)
single auxiliary fuel tank (cargo cabin)

two auxiliary fuel tanks (cargo cabin)

transport of external load up to 3000 kg

Air assault:

transport up to 24 armed troops

Medevac:

up to twelve patients on stretchers plus medical assistant

mixed configuration (up to 20 men — 3 stretchers and 17 seats or 15
seats and one auxiliary fuel tank)

Airborne minelaying:

equipped with VSM-1 minelaying system

Combat support (up to six B8-V20A rocket launchers or bombs, cannon
pods, GUV universal machine gun or automatic grenade launcher pods)

Ferry configuration

16



RS

To facilitate transportation of special and oversize cargo (such as main rotor
blades) as well as parachute jump training, the rear cargo clamshell doors can
be maintained partially open or removed entirely.

The Mi-8MTV2 is capable of operating in day or night time conditions, visual or
instrument meteorological conditions, from prepared or unprepared airfields.

The helicopter crew consists of three crew members: pilot, copilot, and crew
chief.
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J. HELIGOPTER AERDDYNAMIGS
3.1 GENERAL PRINCIPLES

If developing vertical flight had been as simple as the idea itself, the helicopter
would have undoubtedly been the first practical aircraft. In its earliest form, the
helicopter was conceived by Leonardo da Vinci in the early 1500's. In his notes,
da Vinci used the Greek word “helix”, meaning a spiral, and combined this word
with the Greek word “pteron”, meaning wing. It is from this combination of
Greek words that our word helicopter is derived.

Fig. 9.3. Da Vinci Sketch of the Helixpteron

Development proved too difficult and complicated for the early experimenters
because they did not have an engine of sufficient power to ensure flight. When
larger, lighter, and more reliable engines were developed hundreds of years
later, the dream of a helicopter became a reality.

The same laws of force and motion that apply to fixed wing aircraft also apply
to the helicopters. Controls for the helicopter are complex; torque, gyroscopic
precession, and dissymmetry of lift must be dealt with. Retreating blade stall
also limits the helicopter's forward airspeed.

This chapter provides a basic explanation of helicopter controls, velocity,
torque, gyroscopic precession, dissymmetry of lift, retreating blade stall, settling
with power, pendular action, hovering, ground effect, translational lift, and au-
torotation.

THE FORCES ACTING ON A HELICOPTER

Weight (G) and drag (Q) act on a helicopter as they do on any aircraft; howev-
er, lift (Ty) and thrust (Tx) for a helicopter are obtained from the main rotor
(Trotor)- In @ very basic sense, the helicopter's main rotor does what wings and a
propeller do for a fixed-wing aircraft. Moreover, by tilting the main rotor, the
pilot can make the helicopter fly to either side, forward, or backwards.
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Fig. 9.4. Forces acting on a helicopter

CONTROLS

Main rakar

Tail vAatar

Fig. 9.5. Helicopter Controls

The sketch in Figure 3.3 shows the main rotor, cyclic and collective, anti-torque
pedals, and anti-torque (tail) rotor. Basically, the cyclic control is a mechanical
linkage used to change the pitch of the main rotor blades. Pitch change is ac-
complished at a specific point in the plane of rotation to tilt the main rotor disc.
Most current military helicopters now have hydraulic assistance in addition to
the mechanical linkages. The collective changes the pitch of all the main rotor
blades equally and simultaneously. The anti-torque pedals are used to adjust
the pitch in the anti-torque rotor blades to compensate for main rotor torque.

VELOCITY

A helicopter's main rotor blades must move through the air at a relatively high
speed in order to produce enough lift to raise the helicopter and keep it in the
air. When the main rotor reaches required takeoff speed and generates a great
deal of torque, the anti-torque rotor can negate fuselage rotation.

The helicopter can fly forward, backward, and sideways according to pilot con-
trol inputs. It can also remain stationary in the air (hover) with the main rotor
blades developing enough lift to hover the helicopter.
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TORQUE

The torque problem is related to a helicopter's single-main-rotor design. The
reason for this is that the helicopter's main rotor turns in one direction while the
fuselage wants to turn in the opposite direction. This effect is based on New-
ton's third law that states "To every action there is an opposite and equal reac-
tion." The torque problem on single-rotor helicopters is counteracted and con-
trolled by an anti-torque (tail) rotor.

On coaxial helicopters, the main rotors turn in opposite directions and thereby
eliminate the torque effect.

ANTI-TORQUE ROTOR (TAIL ROTOR)

HanpasneHue 5;/
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HecyLLero 2
BUHTA

B

[ el I ¥ PeaktuBHblif
- MOMEHT
4——[ﬂ‘ 1\ » HecyLLero
KomneHcumpyoLumii wﬁm BUHTa
MOMEHT F

pynesoro
BUHTa

Fig. 9.6. Tail rotor and thrust

Figure 3.4 shows the direction of travel of the main rotor, the direction of
torque of the fuselage, and the location of the anti-torque (tail) rotor.

An anti-torque rotor located on the end of a tail boom provides torque compen-
sation for single-main-rotor helicopters. The tail rotor, driven by the engine at a
constant speed, produces thrust in a horizontal plane opposite to the torque re-
action developed by the main rotor.

GYROSCOPING PRECESSION

Controlling the rotor lift vector through gyroscoping precession is only applica-
ble for rotor systems utilizing a single blade hinge.

HauanbHas cuna

- - _.____._-__,.____._ - -
PesynbTupytoLian
cuna

Fig. 9.7. Gyroscoping precession

The result of applying force against a rotating body occurs at 90° in the direc-
tion of rotation from where the force is applied. This effect is called gyroscopic
precession and it is illustrated in Figure 3.5. For example: if a downward force
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is applied at the 9 o'clock position in the diagram, then the result appears at
the 6 o'clock position as shown. This will result in the 12 o'clock position tilting
up an equal amount in the opposite direction.

Fig. 9.8. Offset control linkage:

1 — direction of control link input and cyclic blade pitch adjustment; 2 — direction of blade turn,
3 — 90 degree position ahead of the current blade position.

Error! Reference source not found. illustrates the offset control linkage
needed to tilt the main rotor disc in the direction the pilot inputs with the cyclic.
If such a linkage were not used, the pilot would have to move the cyclic 90°
ahead of the desired direction along the direction of turn. For example to move
the helicopter forward, he would need to move the stick to the right. The offset
control linkage is attached to a lever extending 90° in the direction of rotation
from the main rotor blade.

DISSYMETRY OF LIFT

The area within the circle made by the rotating blade tips of a helicopter is
known as the disc area or rotor disc. When hovering in still air, lift generated by
the rotor blades is equal within all parts of the disc. Dissymmetry of lift is the
difference in lift that exists between the advancing half of the disc and the re-
treating half; this is created by horizontal flight and/or wind.

When a helicopter is hovering in still air, the tip speed of the advancing blade is
approximately 600 feet per second (~ 183 m/s) and the tip speed of the re-
treating blade is the same. Dissymmetry of lift is created by the movement of
the helicopter in forward flight. The advancing blade has the combination of
blade speed velocity and that of the helicopter's forward airspeed. The retreat-
ing blade however loses speed in proportion to the forward speed of the heli-
copter.

180
BosayLuHbin
MoToK

vyl

I'IOCTynaTean
CKOpPOCTb BepToneta

50 m/c

230 m/c

CkopocTb
KOHLIa 1ionacTm
no BO3dyLUHOMY
MOTOKY:
180+50=230 m/c

CkopocTb

KOHLa nonacTu
NpoTUB BO3AYLLHOro
noToka:
180-50=130 m/c

130 m/c

Fig. 9.9. Dissymmetry of lift. (ROTATIONAL VELOCITY) + (HEL FORWARD SPEED) = (AIRSPEED OF
BLADE)
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Error! Reference source not found. illustrates dissymmetry of lift and shows
the arithmetic involved in calculating the differences between the velocities of
the advancing and retreating blades. In the figure, the helicopter is moving
forward at a speed of 50 m/s, the velocity of the rotor disc is equal to approxi-
mately 180 m/s, and the advancing blade speed is 230 m/s. The speed of the
retreating blade is 130 m/s. This speed is obtained by subtracting the speed of
the helicopter (50 m/s) from the tip speed of 180 m/s. As can be seen from the
difference between the advancing and retreating blade velocities, a large speed
and lift variation exists.

Cyclic pitch control, a design feature that permits changes in the angle of attack
during each revolution of the rotor, compensates for the dissymmetry of lift. As
the forward speed of the helicopter is increased, the pilot must apply more and
more cyclic to hold a given rotor disc attitude. The mechanical addition of more
pitch to the retreating blade and less to the advancing blade is continued
throughout the helicopter's range.

RETREATING BLADE STALL

Retreating blade stall is the tendency of a helicopter's retreating blades to stall
in forward flight. This is a major factor in limiting a helicopter's maximum for-
ward airspeed. Just as the stall of a fixed wing aircraft wing limits the low-
airspeed flight envelope, the stall of a rotor blade limits the high-speed poten-
tial of a helicopter. The airspeed of a retreating blade slows down as forward
airspeed is increased. The retreating blade must produce an amount of lift
equal to that of the advancing blade. As the airspeed of the retreating blade is
decreased with forward airspeed, the blade angle of attack must be increased
to equalize lift throughout the rotor disc area. As this angle of attack is in-
creased, the blade will eventually stall at some high, forward airspeed as shown
in Error! Reference source not found..

Fig. 9.10. Hovering lift pattern:

1 —no lift area; 2 — blade root area.
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Fig. 9.11. Normal cruise lift pattern:

1 — reverse airflow area; 2 — no lift area; 3 — lift produced in this area requires low blade angle
of attack; 4 — lift produced in this area requires greater blade angle of attack (lift must equal
that of zone 3).

Fig. 9.12. Lift pattern at critical airspeed:

1 — area of blade tip stall, causes vibration and buffeting; 2 — if blade angle of attack continues
to remain high, stall area increases. The helicopter pitches up and rolls right (stalling).

Upon entry into a retreating blade stall, the first noticeable effect is vibration of
the helicopter. This vibration is followed by the helicopter's nose lifting with a
rolling tendency. If the cyclic is held forward and the collective is not reduced,
the stall will become aggravated and the vibration will increase greatly. Soon
thereafter, the helicopter may become uncontrollable.

To recover from a stall:
- reduce collective pitch
- neutralize cyclic

- reduce airspeed

- increase rotor RPM
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SETTLING WITH POWER (VORTEX RING STATE)

Settling with power is a condition of powered flight when the helicopter settles
into its own main rotor downwash; this is also known as Vortex Ring State.

Conditions conducive to settling with power include a vertical, or nearly vertical,
descent of at least 4 m/s with low forward airspeed. The rotor system must also
be using some of the available engine power (from 20 to 100%) with insuffi-
cient power available to retard the sink rate. These conditions occur during ap-
proaches with a tailwind or during formation approaches when some aircraft
are flying in the downwash of other aircraft.

Under the conditions described above, the helicopter may descend at a high
rate that exceeds the normal downward induced flow rate of the inner blade
sections. As a result, the airflow of the inner blade sections is upward relative to
the disk. This produces a secondary vortex ring in addition to the normal tip
vortex. The secondary vortex ring is generated at about the point on the blade
where airflow changes from up to down. The result is an unsteady turbulent
flow over a large area of the disk that causes loss of rotor efficiency, even
though power is still applied.

[T T ]]]

Fig. 9.13. Induced flow velocity during hovering flight

The downward velocity is highest at the blade tip where blade airspeed is high-
est. As blade airspeed decreases towards the center of the disk, downward ve-
locity is less.

Error! Reference source not found.2 shows the induced airflow velocity pat-
tern along the blade span during a descent conducive to settling with power.

c 11 Ty
1T

Fig. 9.14. Induced flow velocity during vortex ring state

The descent is so rapid that induced flow at the inner portion of the blades is
upward rather than downward. The upward flow caused by the descent can
overcome the downward flow produced by blade rotation.

Fig. 9.15. vortex rotation flows along the blades during VRS

If the helicopter descends under these conditions, with insufficient power to
slow or stop the descent, it will enter a vortex ring state.
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During a vortex ring state, roughness and loss of control is experienced be-
cause of the turbulent rotational flow on the blades and the unsteady shifting of
the flow along the blade span.

Power settling is an unstable condition, and if allowed to continue, the sink rate
will reach sufficient proportions for the flow to be entirely up through the ro-
tors. This can result in very high descent rates. Recovery may be initiated dur-
ing the early stages of power settling by putting on a large amount of excess
power. This excess power may be sufficient to overcome the upward flow near
the center of the rotor disc. If the sink rate reaches a higher rate, power will
not be available to break this upward flow and thus alter the vortex ring state
of flow.

Normal tendency is for pilots to recover from a descent by application of collec-
tive pitch and power. If insufficient power is available for recovery, this action
may aggravate power settling and result in more turbulence and a higher rate
of descent. Recovery can be accomplished by lowering collective pitch and in-
creasing forward speed (pushing the cyclic forward). Both of these methods of
recovery require sufficient altitude to be successful.

HOVER

A helicopter hovers when it maintains a constant position over a point on the
ground, usually a few feet above the ground. To hover, a helicopter's main ro-
tor must supply lift equal to the total weight of the helicopter, including crew,
fuel, and if applicable, passengers, cargo, and armaments. The necessary lift is
generated by rotating the blades at high velocity and increasing the collective
pitch angle of the rotor blades.

When hovering, the rotor system requires a large volume of air upon which to
work. This air must be pulled from the surrounding air mass; this is an expen-
sive maneuver that takes a great deal of engine horsepower. The air delivered
through the rotating blades is pulled from above at a relatively high velocity,
forcing the rotor system to work in a descending column of air.

Fig. 9.16. Airflow when out of ground effect

The main rotor vortex and the recirculation of turbulent air add resistance to
the helicopter while hovering. Such an undesirable air supply requires higher
blade angles of attack and an expenditure of more engine power and fuel. Addi-
tionally, the main rotor is often operating in air filled with abrasive materials
that cause heavy wear on helicopter parts while hovering in the ground effect.
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GROUND EFFECT

Ground effect is a condition of improved performance found when hovering
near the ground. The effect begins to occur when hovering at an altitude equal
to approximately the radius of the main rotor (5-10 m for most helicopters) and
increases as altitude decreases.

YMEHbLLEHHOE nepsun4Hoe
BUXpeBoe KOnbyo ot
73aKOHLIOBOK nonacrewn

Fig. 9.17. Airflow when in ground effect

The improved lift and airfoil efficiency while operating in ground effect is due to
a number of effects. First, and most importantly, the main rotor-tip vortex is
reduced. When operating in the ground effect, the downward and outward air-
flow reduces the vortex. A vortex is an airflow rotating around an axis or cen-
ter. This makes the outward portion of the main rotor blade more efficient. Re-
ducing the vortex also reduces the turbulence caused by recirculation of the
vortex.

The second important factor is a reduction in the downwash airflow velocity by
the ground, which produces a zone of increased air pressure below the helicop-
ter. This affects the rotor system and increases lift. The maximum lift coefficient
produced by ground effect at zero altitude is 1.2.

TRANSLATIONAL LIFT

The efficiency of the hovering rotor system is improved by each knot of incom-
ing wind gained by forward motion of the helicopter or by a surface headwind.
As the helicopter moves forward, fresh air enters in an amount sufficient to re-
lieve the hovering air-supply problem and improve performance. At approxi-
mately 40 kph, the rotor system receives enough free, undisturbed air to elimi-
nate the air supply problem. At this time, lift noticeably improves and the heli-
copter begins to climb. This distinct change is referred to as translational lift. At
the instant of translational lift, and as the hovering air supply pattern is broken,
dissymmetry of lift is created. As airspeed increases, translational lift continues
to improve up to the speed that is used for best climb.
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Fig. 9.18. Translational lift

In forward flight, air passing through the rear portion of the rotor disc has a
higher downwash velocity than the air passing through the forward portion.
This is known as transverse flow effect and is illustrated in Figure 3.16. This ef-
fect, in combination with gyroscopic precession, causes the rotor to tilt side-
ward and results in vibration that is most noticeable on entry into effective
translation..

AUTOROTATION

If engine power fails, or other emergencies occur, autorotation is a means of
safely landing a helicopter. The transmission in a helicopter is designed to allow
the main rotor to turn freely in its original direction when the engine stops. Er-
ror! Reference source not found. illustrates how the helicopter is allowed to
glide to earth and by using the main rotor rpm, make a soft landing.
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Fig. 9.19. Approach to landing, power off:

1 — while descending, establish 70-80 kph IAS, lower collective to maintain safe rotor RPM (col-
lective full down); 2 — at 35-50 m altitude, increase pitch to 10 degrees above horizon; 3 — at
20-30 m altitude, raise collective to reduce rate of descent. This requires precise control and
timing, 4 — at 4-6 m altitude, set landing pitch attitude; 5 — landing, 6 — short landing run to
complete stop.

In autorotation, the helicopter pilot exchanges potential energy (altitude) for
kinetic energy (speed) required to maintain rotor RPM. This is accomplished by
establishing a gliding descent to provide sufficient continuous airflow for the ro-
tor system.
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Fig. 9.20. The rotor blade autorotative regions

As shown in Figure 3.18, the rotor disc dynamics during autorotation can be
broken into three regions: outboard, middle, and inboard.

A: The outboard blade area is known as the propeller or driven region. Analysis
of blade region A indicates the aerodynamic force inclines slightly behind the
rotating axis. This inclination causes a small drag force that tends to slow the
tip portion of the blade.

B: The rotor blade autorotative driving region is the portion of the blade be-
tween 25 to 70 percent radius. Because this region operates at a comparatively
high angle of attack, the result is a slight but important forward inclination of
aerodynamic forces. This inclination supplies thrust slightly ahead of the rotat-
ing axis and tends to speed up this portion of the blade during autorotation.

C: The blade area inboard of the 25% circle is known as the stall region be-
cause it operates above its maximum angle of attack. This region contributes
considerable drag that tends to slow the blade.
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Fig. 9.21. Autorotation blade forces

When performing an autorotation landing, the pilot must maintain an efficient

approach speed and glide slope of 14 — 16°. The approximate distance to the

planned landing point can be estimated by multiplying current altitude by a fac-
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tor of 4. Prior to touchdown, the descent rate must be arrested by increasing
collective to ensure a safe landing. This “flare” requires precise timing. A useful
rule of thumb is that the altitude of the flare is equal to the vertical velocity
multiplied by a factor of 3 — 4. For example, if the vertical velocity equals 10
m/sec, the flare is performed at an altitude of 30 — 40 meters. If the flare is
particularly aggressive, the initial flare altitude must be reduced by half.

All helicopters carry an operator's manual that has an airspeed versus altitude
chart similar to the one shown in Error! Reference source not found.. The
shaded areas on this chart must be avoided. This area is referred to as the
"dead man's curve" and "avoid curve". The proper maneuvers for a safe landing
during engine failure cannot be accomplished in these areas.

BbicoTa, M

EEEE!!::.....-.E:H.

50 100 150 200
CKopoCTb, KM/4

Fig. 9.22. Height-velocity diagram

SUMMARY

Weight, lift, thrust, and drag are the four forces acting on a helicopter. The cy-
clic for directional control, the collective pitch for altitude control, and the anti-
torque pedals to compensate for main rotor torque are the three main controls
used in a helicopter.

Torque is an inherent problem with single-main-rotor helicopters. Gyroscopic
precession occurs at approximately 90° in the direction of rotation from the
point where the force is applied. Dissymmetry of lift is the difference in lift that
exists between the advancing and retreating halves of the rotor disc.

Settling with power can occur when the main rotor system is using from 20 to
100% of the available engine power, and the horizontal velocity is under 20
kph. At a hover, the rotor system requires a great volume of air upon which to
generate lift. This air must be pulled from the surrounding air mass. This is a
costly maneuver that takes a great amount of engine power.

Ground effect provides improved performance when hovering near the ground
at a height of no more than approximately one-half the main rotor diameter.
Translational lift is achieved at approximately 20 kph, and the rotor system re-
ceives enough free, undisturbed air to improve performance. At the instant
translational lift is in effect and the hovering air-supply pattern is broken, dis-
symmetry of lift is created. Autorotation is a means of safely landing a helicop-
ter after engine failure or other emergencies. A helicopter transmission is de-
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signed to allow the main rotor to turn freely in its original direction if the engine
fails.

3.2 MI-8S8MTV2 AERODYNAMIC PARTICULARS

The Mi-8MTV2 is a conventional helicopter with a single clockwise rotating main
rotor and a single anti-torque tail rotor.

The fuselage of the helicopter is a solid-metal semi-monocoque construction
with a variable cross section. It consists of the forward and central parts, tail
boom and vertical stabilizer.

The horizontal stabilizer installed on the tail boom is adjusted on the ground
and is non-controllable in flight. The stabilizer improves longitudinal stability
and controllability, and ensures that required pitch control authority is available
throughout the flight envelope.

For takeoff and landing, the helicopter is equipped with non-retractable landing
gear and a tail strut. These are equipped with hydro-pneumatic shock absorb-
ers. The tail strut prevents the tail rotor from striking the ground in case of a
landing with a large positive pitch angle.

A five-blade main rotor creates the lifting force and thrust required for the heli-
copter to perform forward flight. Additionally the main rotor is used to control
the helicopter along the pitch and roll axes. The blades have a rectangular plan-
form.

The tail rotor creates the side force to counter the torque from the main rotor
and is used for yaw control. The three-blade tail rotor is a pulling type with
variable blade pitch for yaw control. Rotation of the tail rotor is mechanically
driven by the main rotor via the transmission system. The direction of rotation
is forward — up — back. Tail rotor pitch is controlled from the cockpit by the
anti-torque pedals operated by the pilot(s).

The helicopter is powered by two TV3-117VM turboshaft engines. From the
two-stage power turbines, engine power is transmitted via two main power
shafts to the main gearbox. The engines are positioned on top of the cabin in
front of the main gearbox.

The helicopter has an external stores support system that allows transportation
of cargo on an external sling.

These special features determine the helicopter’s aerodynamic characteristics,
stability and controllability.

POWER REQUIREMENT FOR LEVEL FLIGHT

The power requirements for level flight depend heavily on flight speed. Maxi-
mum power demand occurs at zero forward speed (for hovering out of ground
effect) and in horizontal flight at maximum airspeed. In the speed range of 0 to
110-120 kph, power requirements for level flight decrease as airspeed in-
creases, but further increases of airspeed demand increasing power.

MAIN ROTOR THRUST

With the PZU particle separator system switched off, the free thrust of the main
rotor is 13200 kg with the engines operating in takeoff power mode (3800 hp)
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in standard atmosphere at sea level in calm winds. In the same conditions, in
nominal engine power mode (3400 hp), the thrust is 12040 kg. Activation of the
PZU particle separator system reduces thrust by approximately 200 — 300 kg.

Main rotor thrust varies strongly depending on atmospheric conditions: free air
temperature (FAT), wind speed and direction, and barometric pressure at the
altitude of the airfield. This variability necessitates performing a hover safety
check prior to initiating any takeoff to ensure safe flight operations. For a take-
off in ground effect (IGE), the hover check is performed at 3 m above gound at
airfields located at altitudes of up to 3000 m and at least 4 m above ground at
airfields located at altitudes higher than 3000 m. The height of the hover safety
check for a takeoff out of ground effect (OGE) must be at least 10 m.

3.3 MI-8MTV2 PERFORMANCE PARTICULARS

Minimum flight speed with normal takeoff weight for altitudes below 4000 m
and with maximum takeoff weight for altitudes below 3000 m is 60 kph. Maxi-
mum flight speed for altitudes below 1000 m is 250 kph with normal takeoff
weight and 230 kph with maximum takeoff weight. The speed limit lowers as
altitude increases up to the operational ceiling. Optimum climbing speeds are
120 kph for altitudes below 2000 m and 100 kph for altitudes of 4000 m and
higher. Optimum cruising speed is 10 kph above optimum climbing speed.

The vertical rate of climb near the ground is 9 m/sec with normal takeoff
weight (anti-icing system switched off) and 7 m/sec with maximum takeoff
weight without the external weapons stations fitted. Activation of the anti-icing
system reduces rate of climb by 1m/sec.

The operational ceiling with normal takeoff weight without external station
racks is 5000 m (anti-icing system off), 4900 (anti-icing system on). With
maximum takeoff weight it is 3900 m (anti-icing system off) and 3600 m (anti-
icing system on).

Activation of the PZU particle separator system reduces the rate of climb by 0.6
m/sec.

Fitting of exhaust gas suppression (EGS) devices reduces the operational ceiling
by 150 — 200 m and the rate of climb by 0.5 — 1 m/sec.

SAFE ALTITUDES AND AIRSPEEDS IN CASE OF A SINGLE ENGINE
FAILURE IN FLIGHT

In case of a single engine failure in flight, a certain time is required to detect
the failure and take corrective actions. During this time, the helicopter may lose
about 10 m of altitude as the automatic control system cannot set the remain-
ing engine into takeoff power mode immediately. If the helicopter is at a low
altitude and high speed at the moment of failure, required crew actions are to
quickly gain altitude, establish a safe flight attitude and, if necessary, find a
suitable location for an emergency landing. Altitude is gained by a 10 — 15°
pitch up maneuver and deceleration of the helicopter. For example initial level
flight airspeed of 130 — 230 kph may result in a deceleration to 80 kph and an
altitude gain of 30 — 100 m.

When performing a landing or hover approach, an altitude safety margin is re-
quired in case of an engine failure in order to provide sufficient time to perform
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a short ground run landing and correct any instability as a result of sudden
changes in engine power output or landing gear ground contact.

3.4 MI-8S8MTV2 CONTROL PARTICULARS

The kinematic connection of the cyclic control stick with the swashplate is
rigged such that the neutral position of the stick corresponds to a forward-left
tilt of the swashplate. This is designed to minimize cyclic stick deflection from
the neutral position in cruise flight. Similarly, the neutral position of the pedals
corresponds to a positive pitch of the tail rotor blades, which allows the pilot to
maintain the pedals in a position near neutral in cruise flight.

The pitch control system includes a hydraulic stop that restricts the aft deflec-
tion of the swashplate to 2°12". Further deflection is possible only with applica-
tion of greater aft cyclic stick force (about 15 kg). The hydraulic stop is acti-
vated by a weight-on-wheels microswitch and is designed to protect the tail
boom from being struck by rotor blades in case of an an abrupt or large pull of
the cyclic control during helicopter taxi.

The yaw control system includes the SPUU-52 tail rotor pitch limit system,
which maintains required yaw authority in hovering flight in varying weather
conditions (temperature and pressure). In a hover, the required right pedal ap-
plication reduces as ambient air pressure increases. The SPUU-52 automatically
adjusts the variable stop to restrict tail rotor pitch in order to prevent overload-
ing of the transmission or overstressing the tail boom.

3.5 MI-8MTV2 TRIMMING AND BALANCING

GROUND TRIM

As the helicopter is initiated into motion on the ground, during taxi, ground run,
and at the moments of takeoff and touchdown, conditions may develop in
which the helicopter will tend to roll on its side with respect to an imaginary di-
agonal between the nose gear and one of the main gear wheels, a condition
known as a dynamic rollover.

When positioned on the ground, the forces acting on the helicopter with run-
ning engines are gravity, main rotor thrust, tail rotor thrust and the ground re-
action forces acting on the wheels. The tilting forces that may result in a dy-
namic rollover are tail rotor thrust, lateral components of ground reaction, lat-
eral forces acting on the helicopter during taxi turns and, in case of incorrect
pilot actions, a component of main rotor thrust. The corrective forces are the
vertical components of ground reaction and, in case of correct pilot actions, a
component of main rotor thrust.

As main rotor thrust increases, the vertical component of ground reaction forces
is reduced and its stabilizing effect weakened. The addition of any roll angle
shortens the arm of this force and further reduces its stabilizing effect. Cross-
wind, low stiffness of the landing gear, a high center of gravity (CG) position -
all contribute to a potential dynamic rollover condition.

On a slippery or inclined surface with the main rotor turning, the helicopter may
skid sideways. The likelihood of a rollover or skid increases as main rotor thrust
increases.
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For takeoff and landing on an incline, it is preferable to align the helicopter

along the slope (nose to tail). If doing so is not possible, then the left side of
the helicopter should be positioned facing the slope (so that the right side is
below the left side), because tail rotor thrust tends to roll the helicopter left.

When taking off from an incline, rapidly increase collective pitch in the final
phase up to the moment of takeoff; when landing, rapidly reduce collective
pitch to minimize the duration of instability on the ground. In case of a sudden
roll angle increase on the ground, i.e. at the start of a dynamic rollover, either
quickly reduce collective to settle the helicopter on the ground or quickly in-
crease collective to lift the helicopter off the ground.

HELICOPTER TENDENCIES AT LIFTOFF

In a vertical takeoff, increased power applied to the main rotor increases
torque-induced yaw if rotor RPM is constant, resulting in a left yaw tendency.

If tail rotor thrust is not increased by right pedal application at the moment of
takeoff, the helicopter yaws to the left due to torque-induced yaw.

In addition to exhibiting left yaw, at the moment of takeoff the helicopter tends
to roll and drift to the left under the force of tail rotor thrust directed to the
right. These tendencies are corrected by adjusting cyclic position to the right to
direct the downward vector of main rotor thrust to the left to counteract tail ro-
tor thrust.

Because the rotation axis of the tail rotor is below the plane of the main rotor
hub, in a hover the helicopter is trimmed with 2 - 2.5° of roll.

When accelerating from a hover to 30 - 35 kph, balancing the helicopter re-
quires moving the cyclic control significantly forward. Maximum required deflec-
tion is reached at 40 kph.

When accelerating from 40 - 45 kph to 90 - 100 kph, balancing the helicopter
requires pulling the cyclic aft from the forward position reached during initial
acceleration from a hover.

Between 100 - 130 kph, cyclic trim is almost unchanged. As airspeed increases
beyond 120 kph, balancing the helicopter requires progressive forward cyclic.
Maximum required deflection is reached at maximum airspeed.

This pattern of cyclic deflection versus airspeed is a result of the variations in
pitch moments of the main rotor and the fuselage at different airspeeds.

The most significant balance shift occurs in a transition from a climb at maxi-
mum (takeoff) engine power to an autorotation glide.

Required collective pitch is reduced as airspeed increases from 0 - 100 kph,
then begins to progressively increase as airspeed increases.

ROLL TRIM
In hover the helicopter is trimmed with 2 - 2.5° of roll with a slight right cyclic
position.

Transitioning from a hover to forward flight up to maximum airspeed, the cyclic
is trimmed progressively left to maintain balanced flight. Maximum left deflec-
tion is reached in a high speed autorotation glide.
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YAW TRIM

Maximum stroke travel of the tail rotor shaft (maximum right pedal application)
is required in a hover as maximum engine power output is demanded.

Tail rotor efficiency increases as airspeed increases, resulting in minimum re-
quired pedal deflection in level flight at airspeeds of 170 - 180 kph. Right pedal
application increases as airspeed increases beyond 180 kph.

In autorotation, the friction forces in the gearbox and transmission create a
turning moment that acts in the direction of the main rotor rotation (clockwise).
In this case yaw trim requires left pedal application to maintain heading.

TRIMMING IN TURNS, SPIRALS, AND COORDINATED SIDESLIPS

Increased roll angles in turns and spirals, as well as the accompanying in-
creases in vertical G loads, require considerable pulling of the cyclic control aft.
In left turns and spirals the required pull is greater than in right turns and spi-
rals. Reduced engine power modes reduce the required cyclic pull.

In spirals, roll and yaw trim do not change significantly.

Coordinated sideslips are executed with pedal application in the corresponding
direction. Induced roll angles produced as a result of pedal application are cor-
rected with opposite cyclic control deflection.

The Mi-8MTV2 helicopter has good static sideslip stability throughout the range
of operating airspeeds. At large sideslip angles, the required opposite deflection
of the cyclic to either side per unit of roll is reduced. At roll angles of 9 - 14°,
the helicopter becomes statically neutral in the lateral axis.

3.6 MI-8MTV2 STABILITY PARTICULARS

Helicopter stability is the ability to automatically return to a steady flight atti-
tude after an outside disturbance is neutralized. Helicopter stability can be
static and dynamic.

Static stability is the ability of the helicopter to resist changes to current flight
conditions (airspeed, angles of attack and sideslip).

Dynamic stability characterizes the helicopter’s recovery to the reference flight
condition. Dynamic stability is determined by a combination of static stability,
damping characteristics, and relationship between longitudinal and lateral axes
oscillations for current flight conditions.

Throughout the envelope of operating airspeeds, the Mi-8MTV2 demonstrates
high static sideslip stability, but low angle of attack and airspeed static stability.

The damping characteristics of a single-rotor helicopter are much weaker than
those of a fixed-wing aircraft. Besides, a helicopter has a strong dependence
between the lateral-directional and longitudinal motion.

The helicopter’s behaviour after a disturbance in the air has an oscillating char-
acter in terms of airspeed, bank and pitch angles. The amplitude of these pa-
rameters varies over time. Additionally, the helicopter has a slow aperiodic ten-
dency to drift away from a trimmed flight condition. That is, like other helicop-
ters, the Mi-8MTV2 demonstrates an acceptable dynamic instability throughout
the range of airspeeds, including in hover, which is demonstrated by the rela-
tively long duration (two and more minutes in the air with the autopilot disen-
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gaged) that it maintains a trimmed flight condition with the flight controls re-
leased in calm atmosphere conditions before roll angle changes reach 10°.

When the autopilot is engaged, the stability characteristics of the helicopter im-
prove and piloting becomes easier.

3.7 MI-8MTV2 MANEUVERING PARTICULARS

The capability of the helicopter to change its attitude in space, i.e. the airspeed,
altitude and flight direction, characterizes its maneuverability. To perform ma-
neuvers on this helicopter, you need to be aware of some of its special charac-
teristics.

ACCELERATION IN LEVEL FLIGHT

To accelerate, the main rotor (propulsive) thrust component directed along the
flight path must be increased. To increase this force, pitch the helicopter nose
down by pushing the cyclic control forward.

As the result of the increase of the tilt of the main rotor thrust together with the
tilt of the helicopter, the vertical component of thrust reduces, and the helicop-
ter tends to descend which must be compensated by increasing the collective
pitch of the rotor.

To execute horizontal acceleration at maximum rate, engine power must be in-
creased within 9-10 sec to takeoff power and helicopter pitch set to -15 to -20°.

While accelerating at constant engine power, maintain level flight by simultane-
ously reducing the helicopter pitch angle. The acceleration time at maximum
rate from 60 to 220 kph is 26 - 36 sec. The maximum possible acceleration per
second is 6-9 kph.

DECELERATION IN LEVEL FLIGHT

To decelerate in level flight, increase the pitch angle of the helicopter and re-
duce collective pitch.

To execute a strong level flight deceleration from airspeeds close to maximum,
increase the pitch angle of the helicopter by 10 - 15° within 8-12 sec and simul-
taneously reduce collective pitch in order to maintain altitude. Collective pitch
should be reduced by no more than 2.5 - 3° on the collective pitch indicator.

During deceleration, maintain level flight by controlling the pitch angle, and
when minimum speed is approached at the end of deceleration, increase engine
power and reduce helicopter pitch angle. The average time of horizontal decel-
eration from 220 to 60 kph at maximum rate is 28 sec.
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4. POWERPLANT AND DRIVE SYSTEM
4.1 ENGINES
The Mi-8MTV2 helicopter powerplant consists of two TV3-117VM turboshaft

engines. The engines are installed on the fuselage deck in a common nacelle
with the oil cooler fan of the air cooling system.

Puc. 9.23. Engine diagram and installation on the Mi-8MTV2

The engines are situated parallel to helicopter’s longitudinal centerline at a dis-
tance of 600 mm from each other and are tilted downward, toward the front, at
an angle of 4°30’ relative to the fuselage horizontal reference line. The rear
output shafts of the engines are connected, via a uniball coupling, to the main
transmission, which transmits power to the main rotor, AC generators, tail ro-
tor, and accessories.

Utilizing a twin engine system increases operational safety as one engine can
provide sufficient power for controlled flight in case of a single engine failure.

1) 2) 3. 4 5 6

- i \\l‘

Puc. 9.24. Powertrain system diagram (side view):

1 — engine inlet and particle separator head ("PZU"); 2 — air starter and accessory gearbox; 3 —
oil cooler fan; 4 — TV3-117VM engine; 5 — VR-14 main transmission, 6 — tail rotor driveshaft.

4.2 AIR INLET PARTICLE SEPARATOR SYSTEM ("PZU")

The "PZU" air inlet particle separator system protects the engine inlet during
taxi, takeoff, and landing at unprepared airstrips and in sandy/dusty environ-
ments. In addition, the system provides electrical and bleed air anti-ice heating.
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The system mounts on the front of the engine, in place of the nose cone as-
sembly. Each engine has an independent particle separator system. The system
begins to operate when bleed air is supplied to the ejector by opening the flow
control valve.

When the system is running, suction pulls contaminated air into the inlet duct
passages (1). Centrifugal forces throw the dust particles toward the aft dome
surface (2) where they are driven by the air flow through the separator baffles
(4). The main portion of the air, with the dust removed, passes through the
duct to the engine air inlet (3). The contaminated air (dust concentrate) is
pulled into the dust ejector duct (5) and discharged overboard (6).

1 2 3 4

Puc. 9.25. Air inlet particle separator system functional diagram

The PZU anti-icing system utilizes a combination of heated air and electrical
heating to provide deicing to various helicopter components. The heated air el-
ements of the PZU deicing system are turned on simultaneously with the engine
deicing system.

4.3 AUXILIARY POWER UNIT

The AI-9V auxiliary power unit (APU) supplies compressed air to crank the TV3-
117VM main engine compressor rotors during engine start. It can also be used
to supply 27 VDC power to the onboard electrical systems on the ground and in
flight if the generators fail. The APU has its own fuel control, oil system, regu-
lating system, starter-generator unit, and ignition unit. It consists of a centrifu-
gal-type compressor, single stage axial turbine, ring-shaped combustion cham-
ber, exhaust nozzle, drive housing, and integrated oil tank. The APU is mounted
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in the aft nacelle compartment. It is separated from the transmission compart-
ment by a lateral firewall.

Puc. 9.27. AI-9V cutout

The start sequence is automated and controlled by the APD-9V start control box
(located in the radio compartment), which produces control signals to engage
and disengage components of the system according to the programmed se-
quence.

The APU start control box controls:
— APU ground start;
— APU false start;
— APU crank cycle;
— APU shutdown at any time during the start, false start or crank cycle.

The AI-9V starting circuits are protected by the START APU - "START” and
“IGNIT” (3ANYCK TYPBOAIPErAT "3AMNYCK" n "3AXWUIAH.") circuit breakers on
the right circuit breaker console.
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Puc. 9.28. APU start control panel and circuit breakers

The starting system is operated by the START-CRANK-FALSE START ("3AMYCK-
MPOKPYT-JIOXKHbIN 3ANYCK") switch, the START ("3AMNYCK") and APU OFF
("BbIKJ1. AK-9B") push buttons on the APU start control panel.

APU exhaust gas temperature is displayed by the APU EGT ("TEMIEP. TA30B")
gauge. The pressure in the APU main bleed air channel is displayed by the APU
air pressure ("OABJ1. BO34YXA") gauge.

The lamp indicators on the APU start control panel include the APU OIL
PRESSURE NORMAL ("OABJ1. MAC/TIA HOPMA") light, APU RPM NORMAL
("OBOPOTblI HOPMA™) light, and APU OVERSPEED ("OBOPOTbI MPEAEN") light.

When the starting sequence is engaged, the APU AUTOSTART ("ABTOMAT.
BKJTKOYEH") light illuminates.
4.4 IGNITION-STARTING SYSTEM

The TV3-117VM engines are started by the SV-78B starter turbine, supplied
with compressed air by the APU, which begins to turn the engine compressor
rotor. The starter turbine also provides for engine cranking and false start.

The ignition-starting system includes the following components:
— SV-78B starter turbine;
— SK-22-2 ignition exciter;
— SP-26P3 igniters (two);
— APD-78A start control box (one for both engines);
— protection, multiplexing, control, and signal generating equipment.

The starter turbine, ignition exciter, and igniters are installed on the engines.
The start control box, protection, multiplexing, control and signal generating
equipment are installed separately in the helicopter.
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Puc. 9.29. Engine start control panel

When starting the TV3-117VM engines, turn on the START ENGINES - “"START”
and “IGNIT” (3AMYCK — ABUTATEIN — "3AXWUIAH." and "3AMYCK") circuit
breakers. Set the MODE ("3AMNYCK —POKPYT.") selector on the engine start
control panel to the START (up) position and set the ENGINE (3AMNYCK — "J1EB.
— MPAB.") selector to correspond to the engine being started (LH or RH).

To perform an engine crank or false start, set the MODE ("3AMNYCK —
MPOKPYT.") selector to the CRANK (down) position. A false start is performed
with the fuel fire (shutoff) valve open, fuel shutoff lever full forward (open),
and fuel service cell boost pump engaged. A crank is performed as a false start,
except the fuel shutoff lever is held in the aft position (closed).

The start control program is engaged by pressing the START ("3AMYCK") push
button and can be aborted manually at any time by pressing the ABORT START
("MPEKPALLL. 3AMYCKA") push button on the engine start control panel.

The AUTO IGNITION ON ("ABTOMAT BKJIKOYEH") light illuminates to advise
that the start cycle is in progress. It is controlled by the engine start control
box. The STARTER ON ("CTAPTEP PABOTAET") light illuminates when sufficient
air pressure is delivered to the engine starter.

If the engine has not attained an N1 (compressor) RPM of 55% within 55 se-
cond, the starting cycle is automatically aborted.

4.5 DRIVE SYSTEM

The VR-14 main transmission is mounted on top of the center fuselage deck.
The mounting struts attach at four points to the fuselage. The transmission is
essentially a reduction gearbox designed to transmit the sum power of both
TV3-117VM engines to the main rotor, tail rotor, oil coller fan, and accessories
(two hydraulic pumps, two AC generators, two rotor tachometers, and an air
compressor) at a reduced and adjustable RPM. The drive system includes:

— intermediate gearbox;
— tail rotor gearbox;
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— transmission driveshafts;
— rotor brake system.

The main transmission includes freewheeling clutches in the input quills to pro-
vide a quick-disconnect of one or both engines in case of a power failure. This
allows for safe flight with one engine inoperative and allows main and tail rotors
to rotate in order to accomplish a safe autorotation landing.

Magnetic chip detectors and warning lamps are provided to control accumula-
tion of metal shavings in the transmission oil system. An oil temperature probe
and an oil pressure sensor are incorporated.

Puc. 9.30. Helicopter drive system:

1 — oil cooler driveshaft; 2 — VR-14 main transmission; 3 — tail rotor driveshaft;, 4 — intermediate
gearbox; 5 — rear tail rotor driveshaft section; 6 — tail rotor gearbox; 7 — TV3-117VM engine
driveshafts; 8 — oil cooler fan.

The intermediate gearbox is designed to change the angle of the tail rotor
driveshaft axis by 45° to conform with the angle between the tail boom and
vertical stabilizer.

The tail rotor gearbox is designed to rotate the tail rotor at the required
RPM. The last linked section of the tail rotor driveshaft is coupled to the tail ro-
tor gearbox input flange. The tail rotor hub mounts on the tail rotor gearbox
output flange. Tail rotor pitch is changed by the control rod, located inside the
output shaft.

The transmission driveshafts include the tail rotor driveshaft and oil cooler
fan driveshaft.

The tail rotor driveshaft is designed to pass the torque from the main transmis-
sion via the intermediate gearbox and the tail rotor gearbox to the tail rotor.
The main transmission and intermediate gearbox are connected by the horizon-
tal section of the tail rotor driveshaft. The intermediate gearbox and tail rotor
gearbox are connected by the angled rear section of the tail rotor drive shaft
housed inside the vertical stabilizer.
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The oil cooler fan driveshaft transmits power from the transmission to the oil
cooler fan. The driveshaft is bolted to the transmission offset quill at the front
of the transmission. It connects to the oil cooler fan via a splined coupling.

The rotor brake reduces the time required to stop the main rotor. It is also
used to block the transmission while the helicopter is parked and during
maintenance operations.

Puc. 9.31. Rotor brake control lever

The rotor brake consists of a drum and shoes assembly mounted on the main
transmission tail rotor output quill. The brake is operated by a cable linkage
from the rotor brake control lever located to the right of the pilot's seat.

4.6 AIR COOLING SYSTEM

The air cooling system includes the oil cooler fan assembly, distribution lines,
and cooling shrouds. The oil cooler fan cools the oil in the engine and transmis-
sion oil coolers, the AC generators, the hydraulic pumps, and the air compres-
sor. The oil cooler fan assembly mounts over the rear section of the engine
compartment as part of a common nacelle. The oil cooler fan collects air via a
dedicated oil cooler fan inlet.
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Puc. 9.32. Oil cooler fan

The fan cools the oil in the engine and transmission by blowing air directly
through the oil coolers. Hot air vents from the transmission compartment via an
exhaust shroud at the rear of the oil coolers. The remainder of the air passes

through protective shrouds to flexible lines to cool the generators, hydraulic
pumps, and the air compressor.
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0. ONBOARD SYSTEMS

The helicopter's onboard systems suite provides for:

a) flight control and navigation in day and night time conditions in visual or
instrument meteorological conditions;

b) control of engine, transmission, and flight performance.
The cockpit systems and controls suite includes:
— flight control and navigation systems;
— powerplant and drive system performance indicators and controls;
— helicopter systems performance indicators.

I DCS provides pop-up “hints” to identify all of the interactive cockpit con- |
trols/switches to ease familiarization with helicopter systems. To see the hint |
for a particular control/switch, simply hover the mouse over it in the cockpit. |

Pop-up hints can be enabled/disabled in the OPTIONS menu.

In the simulation, the mouse can be use to perform the following actions:
- left-click to engage a switch/button,

- right-click or left-click to manipulate a multi-position switch;

switch/dial.

When the mouse cursor is placed over an interactive cockpit control, the yellow
cross fcon changes color to green to indicate the control is clickable and chang-
es shape to indicate whether the control is discrete or rotary type. All of the
mouse clickable controls are provided a keyboard shortcut, which can be found |
in the INPUT OPTIONS menu. Keyboard shortcuts are also provided in this |
manual in blue color. |

1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
i - rotate the mouse wheel or left-click, hold and drag the mouse to turn a rotary
1
1
1
1
1
1
1
1
1
1
1
1
1
!_
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5.1 COCKPIT LAYOUT

11)
12
20 13)
19)
18 14,
17)
16) 15
Puc. 9.33. Cockpit layout:
1. Left Side Console 11. Copilot's Weapons Control Panel
2. Left Triangular Panel 12. Left Instrument Panel
3. Left Overhead Console 13. Right Instrument Panel
4. Left Circuit Breaker Console 14. Center Console
5. Center Overhead Console 15. Right Auxiliary Panel
6. Right Circuit Breaker Console 16. Rotor brake lever
7. Right Overhead Console 17. Collective control handle
8. Right Triangular Panel 18. Cyclic control stick
9. Right Side Console 19. Pitot tube selector
10. Right Rear Console 20. Anti-torque pedals



10.

Puc. 9.34. Left instrument panel (pilot):

Pilot's landing/search and taxi light
controls

YP-117M (UR-117M) Engine Pres-
sure Radio (EPR) indicator

MM-21 (IP-21) main rotor pitch an-
gle indicator

WUT2-2T (ITE-2T) two-pointer en-
gine tachometer indicator

UT3-1T (ITE-1T) main rotor ta-
chometer indicator

Radar altimeter switch

YC-450K (US-450K) airspeed indi-
cator

YB-5M (UV-5M) radar altimeter in-
dicator

BA-10BK (VD-10VK) pressure al-
timeter indicator

OnB-1P (OPB-1R) bomb sight
course indicator

11
12

13
14

15

16
17
18
19
20

21
22

. APK CB-YKB (ADF HF-VHF) switch

. YIP-4YK (UGR-4UK) directional gy-
ro

. AI'b-3K (AGB-3K) attitude indicator

. Hover and low speed control indica-
tor

. BP-30MK (VR-30MK) vertical veloci-
ty indicator

. Annunciators (lights)

. D¥YN-53 (EUP-53) turn indicator

. “OTAKA3 6201” (6201 FAIL") light
. Annunciators (lights)

. 2YT-6K (2UT-6K) exhaust gas tem-
perature indicator

. Annunciators (lights)

. Pitot tube selector
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Puc. 9.35. Right instrument panel (copilot):

YC-450K (US-450K) airspeed indicator

BA-10BK (VD-10VK) pressure altimeter
indicator

AIb-3K (AGB-3K) attitude indicator
YIP-4YK (UGR-4UK) directional gyro

BP-30MK (VR-30MK) vertical velocity in-
dicator

“ONCC OTKA3AJ1” Doppler system fail
annunciator

UT2-1T (ITE-1T) main rotor tachometer
indicator

NT3-2T (ITE-2T) two-pointer engine ta-
chometer indicator

10.
11.

12.

13.
14,
15.

16.

Copilot's landing/search light switch
TB-1 (TV-1) cabin temperature indicator

ANCC-15 (DISS-15) Doppler system co-
ordinate indicator

ANCC-15 (DISS-15) Doppler system
ground speed and drift indicator

B3-09K (BE-09K) fuel quantity indicator
Low Fuel (270 L) annunciator

M-8YK (P-8UK) fuel meter switch
AYC-1 (AChS-1) clock
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5.1.3. CENTER CONSOLE
1) 2) 3) 1)
12)
b
13 : p_
‘ 3 3)
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8) ; Konzony | 2
ey ! Do © t
§ KOHTPOAD @ i
Puc. 9.36. Center console:
1. YWM3-6 (UIZ-6) main transmission 7. P-863 (R-863) VHF radio fre-

oil temp, intermediate and tail ro-
tor gearbox oil pressure indicator

TY3-48 (TUE-48) main transmis-
sion oil temp indicator

YU3-3 (UIZ-3) left engine oil
pressure and temp indicator

YN3-3 (UIZ-3) right engine oil
pressure and temp indicator

P-863 (R-863) VHF radio manu-
al/preset selector

P-863 (R-863) VHF radio control
panel

8.

9. Lamp test and electrical system

quency select panel

Engine governor control panel

backup switches

trol panel

11. bY-32-1 (BU-32-1) control unit

10. AMN-34b (AP-34B) autopilot con-

for the CIyy-52 (SPUU-52) pitch

limit system

automatic flight control system

12. VH-4 (IN-4) trim indicator of the
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5.1.4. LEFT SIDE CONSOLE

1) 2) 3) 4)

36 AEBOTO  (PABOTD  ABTOM
HB~500E PT ABUFATENEH CAPNM-12
K 40 H T P 00%70 b

5) (6) 7) (8) (@) 49

21) 20) 19 (18) 17) 16) 15 14) 13) 12) 11)

Puc. 9.37. Left side console:

Left side Group 1/2 red lighting 10. N-503b (P-503B) cockpit voice re-
dimmers corder (CVR) control panel
“PT JIEB PABOTAET” “PT NPAB 11. “BKJTHOYM 3AMACHON” (“Set Re-
PABOTAET” LH/RH engine temp serve”) annunciator
regulator operating annunciators 12. External cargo auto release switch
trol panel y .

open”) annunciator
“CAPIMN PABOTAET” Flight Data W o p
Recorder (FDR) operating annunci- 14. 3AMO}.< OTKPBIT” (*Shackle open”)
ator annunciator
MBY-10K (MVU-10K) pneumatic 15. "CMPEHA BKJIIOHYEHA" ("Horn on”)

- annunciator

system air pressure gauge
PU-656 (RI-65B) Voice Warning 16. Air horn button
System remote control panel 17. Code NAV lights button
MA-60K (MA-60K) air pressure 18. FDR power switch
gauge for the Landing Gear Wheel 19. LH/RH engine temp regulator test
Brake System

buttons
Control panel 484 of “device 6201” . )
(IFF responder) 20. EOC;Z gauge ground and air test but
Control panel 485 of “device 6201 21. MB-500E (IV-500E) engine vibration

(IFF responder)

indicator test button
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5.1.5. LEFT TRIANGULAR PANEL

0ycK CEPOC

‘BW l O
2Ci .

H GENbIA BERTH  ABRA
NATOP  FOPH3 BK-53

KOHTPOAL
0BOr PEBA

Puc. 9.38. Left triangular panel:

Windshield wiper switch

CMyy-52 (SPUU-52) tail rotor pitch
limit system power switch

Radar altimeter power switch

PU-65 (RI-65) Voice Warning Sys-
tem (VWS) power switch

Pitot tube heating test switch

“OBOIPEB UCMPABEH" (Heater OK)
annunciator

10.
11.

“BKJTIOYN PU-65" (Turn on VWS)
annunciator

BK-53 (VK-53) gyro correction cut-
out power switch

Left attitude indicator power switch
Fan power switch

Dome light switch
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Puc. 9.39. Left overhead console:

Pilot's weapons control panel
Anti-ice system control panel

“OBOI'PEB NCIMPABEH" (Anti-ice
normal) annunciator

P-863 (R-863) VHF radio FM/AM
switch

P-863 (R-863) VHF radio channel
selector

6.
7.
8.
0.

Anti-ice system annunciator panel
A®1-150 (AF1-150) ammeter
Section 1...4 annunciator panel

Ammeter load current selector
switch

10. “OBJIEAEH” (Icing) “NMOC

BK/TFOYEHA" (Anti-ice ON) annun-
ciators
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Puc. 9.40. Center overhead console:

Fire extinguisher system panel

Fire extinguisher system panel
annunciators

APU start control panel

Fire extinguisher system test panel
APU EGT indicator

APU air pressure indicator

0 ® N

11.

Fuel system control panel
Engine start control panel
Hydraulic system control panel

. Main hydraulic system pressure

indicator
Reserve hydraulic system pressure
indicator
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5.1.8. RIGHT OVERHEAD CONSOLE

CUCTEMA KO0-50

IAMMBKA

Puc. 9.41. Right overhead console:

1. APK-15 (ARK-15) ADF control panel
APK-Y[1 (ARK-UD) ADF control pan-
el

3. MY-26 (PU-26) control panel of the
MK-1A (GMK-1A) gyrocompass
system

4.

APK-15 (ARK-15) frequency selec-
tor

KO-50 heater temp regulator switch
KO-50 heater control panel with
annunciators
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5.1.9. CIRCUIT BREAKER CONSOLES

1) 2

Vop Vi IV B
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Puc. 9.42. Left circuit breaker console:
1. Aiming correction table 3. Weapon systems circuit breakers
2. Weapons arming panel 4. Remaining ammunition indicators

c1poE8|nPosEPK]
ano | ormn | aama
ranal n€s | noas

aions " | " iiaa |
9OPABA| CBET |YNPABA| CBET

Puc. 9.43. Right circuit breaker console
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5.1.10. RIGHT TRIANGULAR PANEL
1)
/ 2)
sogil Y
’nmSJS:E' /!AP»;NFS‘TAUP{!DA
= 000007 NG
)
13)1211)10)(9)(8)(7)(6)
Puc. 9.44. Right triangular panel:
1. Windshield wiper switch 8. Astrocompass power switch
2. [NCC-15 (DISS-15) Doppler system trg/|n|1<-1o\(,\(;|\:||:\-;izc%yrocompass SYs®
and S/IPO-1A (Yadro-1A) radio P
control panel lighting switch 10. Yadro-1A HF radio power switch
3. Microphone power switch 11. Doppler system power switch
4. VHF-ADF Interlock switch 12. “OBOIrPEB UCMPABEH" (Heater OK)
5. Dome light switch annunciator
6. Fan power switch 13. Pitot tube heating test switch
7. Right attitude indicator power

switch
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LH/RH pitot tube, clock, and bat-

L/R engine dust protection switches

General and standby cabin lighting

5.1.11. RIGHT SIDE CONSOLE
1 2) 3 4)
IR WWOBDO®G
Puc. 9.45. Right side console:

1. Right side Group 1/2 red lighting 8.

dimmers tery heating switches
2. “JIEB/NPAB M3y BKJTIOYEH"(L/R 9.

Dust Protection ON) annunciators 10. Strobe light switch
3. APU generator load indicator 11. Rotor tip and formation light
4. DC power control panel switches
5. Annunciators brightness switch 12. Navigation and formation lights
6. Warning blinker switch brightness switches
7. Rectifiers, external power, and BIT 13.

annunciators

switches
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5.1.12, RIGHT REAR

W e N LA W

CONSOLE

1) (2) (3)

NOCTORHHbLIA TOK

I — TOK BBINPAMMTENER — &
NEPEMEHHBIA TOK

I-PErY/IHPOBAHKE- T

HANPAKEHHR

AIPOAP ~15  ~36
HTAH PYYHOE

0B

ABTOMAT
no nr

17) 16) 15

19

DC voltmeter

DC battery 1 ammeter
DC battery 2 ammeter
AC rectifier 1 voltmeter
AC rectifier 2 voltmeter
AC rectifier 3 voltmeter
AC generator voltmeter
AC generator 1 ammeter

AC generator 2 ammeter

Puc. 9.46. Right rear console:

10.
11.
12
13.
14,
15.

16.
17.

AC power control panel

AC voltage control rotary 1/2
Inverter 1 MAN/AUTO switch
Inverter 2 MAN/AUTO switch

External power switch

Generator 1, 2 fail; External power,

PO-500 heater annunciators
Generator 2 switch

Generator 1 switch
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5.1.13. RIGHT AUXILIARY PANEL

i
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U
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5
2

Puc. 9.47.

1. P-828 (R-828) radio control panel
2. P-828 (R-828) radio power switch
3. P-828 (R-828) ANT-ADF switch

Right auxiliary panel:

4. YB-26 (UV-26) countermeasures
control panel

5. Yadro-1I HF radio set control panel
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5.2 FLIGHT CONTROLS

The helicopter is equipped with lateral, longitudinal, integrated collective pitch-
throttle, and directional flight control subsystems. Control inputs are transferred
from the cockpit to the rotor blades by mechanical linkages and hydraulic ser-
vos. Cables are utilized in the rotor brake system and partially for tail rotor pitch
control. Pilot control is assisted by an automatic flight control system (AFCS)
with an integrated four channel autopilot, the hydraulic flight control servos,
and pitch, roll, and yaw trim systems. Both the pilot and copilot have collective,
cyclic, and directional controls, which are carried by mechanical linkage to the
first and second stage control units which combine, sum, and couple the cyclic,
collective, and yaw inputs. Resultant output signals are boosted and routed to
the main and tail rotors through mechanical linkages with the hydraulic servos.

Force centering devices are incorporated in the cyclic control system. The de-
vices furnish a force gradient or “feel” to the cyclic sticks. The farther the stick
is deflected, the more force is applied. A TRIM DISENGAGE button is located on
the pilot and copilot cyclic stick grips. Pressing and holding the TRIM
DISENGAGE button will immediately reduce the forces on stick to zero. Releas-
ing the button reengages the trim.

5.2.1. CYCLIC CONTROL SYSTEM

Lateral and longitudinal control of the helicopter is by movement of the cyclic
sticks through push rods, bellcranks, and servos to the main rotor swashplate.
Movement in any direction tilts the plane of the main rotor blades in the same
direction, thereby causing the helicopter to move in that direction.

The pilot's (left) and copilot's (right) cyclic control sticks are nearly identical in
design and construction and are installed symmetrically on the cockpit floor rel-
ative to the longitudinal axis of the helicopter.

4 5
3 6
2 7
i 8

Puc. 9.48. Pilot's cyclic control stick

The cyclic control stick is constructed out of a shaped metal tube assembly (1)
with a hard rubber hand grip (3), which includes four buttons: ICS/RADIO key-
ing button (trigger position) (4), Autopilot OFF button (5), FIRE button (6),
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TRIM button (7). The pilot's (left) cyclic also includes a wheel brake control lev-
er (2) and a latch to maintain it in the locked position (8).

Longitudinal stop: A hydraulic cylinder and mechanical stop are included in
the longitudinal control linkage to limit swashplate aft tilt to a maximum of 2'12'
when the helicopter is on the ground or taxiing. The stop is controlled by
weight-on-wheels microswitches mounted on the main landing gear strut sup-
ports. As the pilot pulls back on the cyclic, the longitudinal stop causes a sharp
increase in the force required to move the stick when the swashplate aft tilt
reaches 2°12'. As the helicopter lifts off the ground, the microswitch contacts
open and the stop disengages, releasing the limit on aft swashplate tilt.

5.2.2. DIRECTIONAL CONTROL SYSTEM

The directional control system is operated by the pilot or copilot pedal assem-
blies. From the pedals to the directional servo, the control linkage consists of a
system of push/pull rods and bellcranks. Cables are used to pass control inputs
to the tail rotor gearbox. The pitch change mechanism for the gearbox consists
of a chain, sprocket, and worm gear, which extends or retracts the pitch control
rod. Rod movement is transmitted via the pitch change links to the blade grips,
resulting in a change of blade angle. Pushing the left pedal forward causes the
pitch control rod to retract. The blade pitch angle decreases and the helicopter
turns to the left. Pushing the right pedal forward extends the pitch control rod,
increasing the blade pitch angle, and the helicopter turns to the right. Right pe-
dal movement is limited by a moveable stop (pitch limiter) system which uses
air density and temperature to adjust the maximum tail rotor pitch angle and
prevent overloading the tail rotor and drive system.

The pedals are mounted on a bracket on the cockpit floor in front of the seat.
Pedal adjusters are provided to adjust the pedal distance for individual
comfort. The adjustment range is £2.9 inches. Microswitches are mounted in
each sub-pedal assembly to allow the pilot to introduce directional control in-
puts while the autopilot yaw channel is engaged.

Puc. 9.49. anti-torque pedals

Force centering devices are incorporated in the directional control system. The
devices furnish a force gradient or “feel” to the pedals. The farther the pedals
are deflected, the more force is applied. A TRIM DISENGAGE button is located
on the pilot and copilot cyclic stick grips. Pressing and holding the TRIM
DISENGAGE button will immediately reduce the forces on the pedals to zero.
Releasing the button reengages the trim.

Tail rotor pitch limit system: the SPUU-52-1 tail rotor pitch limit system uses
a linear actuator linked to a mechanical stop to adjust the maximum tail rotor
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blade pitch angle within a range of 16°20' to 20°30". The adjustment is based
on air temperature and density. Increased density results in a decrease in the
maximum blade pitch angle. When the system is disengaged, the stop resets
and allows full right pedal travel.

The tail rotor pitch limit system is controlled and monitored via the SPUU-52-1
control panel. The panel is located in the right center area of the cockpit center
console. The main power switch for the system is located on the pilot’s left tri-
angular panel. When the system is disengaged, the red OFF lamp-button on the
control panel will illuminate. To engage the system, set the SPUU-52-1 main
power switch to the ON (up) position.

When the right pedal is pressed fully pressed in, the AFCS heading channel dis-
engages.

US0TVHIOX

Puc. 9.50. SPUU-51-1 cockpit controls

If the SPUU-52-1 system fails in flight, the red OFF lamp-button on the control
panel will illuminate. In this case, the SPUU-52-1 main power switch on the left
triangular panel should be set to the OFF (down) position. This will set the lim-
iter needle on the SPUU-52-1 control panel to the full left position, indicating
the removal of limits on right pedal travel. Hover and landing with the limiter
disengaged should be performed as much as possible into the wind while avoid-
ing large or sudden pedal inputs.

DIRECTIONAL CONTROL SYSTEM FAILURE IN FLIGHT

In case of directional control system failure in flight, the helicopter exhibits a
strong tendency to yaw left and, if roll angle is maintained neutral, a tendency
to sideslip right and turn left.

If the helicopter does not respond to pedal input, maintain an airspeed of 60-
200 kph and establish a right roll angle to maintain forward flight. Optimal air-
speed is approximately 150 kph, which produces minimal sideslip with a roll an-
gle of 5-7° right in forward flight.

Test the helicopter response to pedal input throughout the pedal travel range in
case limited control is possible within a specific input range. Attempt to find a
suitable landing area allowing for a landing with an airspeed of 70-80 kph.

Perform transitional maneuvers with gradual adjustments of collective control.
When raising collective, the cyclic requires adjustment to the right and in-
creased right roll angle. When lowering collective (for example to make a land-
ing attempt), the cyclic requires adjustment to the left and reduced right roll
angle.
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Perform turns and heading changes using roll control. Turns are best performed
to the left.

Once a suitable landing area is selected, begin a descent maintaining an air-
speed of 150 kph with 3-4 m/s descent rate.

At an altitude of 25 - 30 m, begin an aggressive deceleration. In the decelera-
tion avoid left yaw by measured and if necessary progressive reductions in col-
lective pitch.

At an altitude of 10 - 15 m, while continuing to decelerate, quickly reduce col-
lective pitch by 1.5 - 2.5° and level out any present roll. As collective is re-
duced, the helicopter tends to yaw right and reduce slip (drift) angle. Control
the rate of descent and slip visually by referencing the ground and using collec-
tive pitch.

At an altitude of 3 - 4 m, increase collective pitch to establish a rate of descent
of 1 - 2 m/sec at touchdown. Keep in mind that yaw and slip/drift response oc-
curs 1 - 2 sec after collective increase.

After touchdown reduce collective pitch to minimum.
5.2.3. COLLECTIVE PITCH CONTROL SYSTEM

The collective pitch control system includes integrated throttle and main rotor
collective pitch control linkages. The collective inputs raise or lower the
swashplate slide. This changes the pitch of the main rotor blades, causing an
increase or decrease in lift on the entire rotor disc. When the collective stick is
moved upward, main rotor collective pitch increases. At the same time, the en-
gines increase to a higher power setting. When the collective stick is moved
downward, main rotor pitch and engine power decreases. The collective control
inputs reach the main engine throttle controls via a series of bellcranks and
push rods. The collective inputs to the main rotor swashplate slide are routed
via bellcranks and push rods to the collective flight control servo and collective
lever/rocker.

The collective sticks are mounted on the cockpit floor to the left of the pilot’s
and copilot's seats. A hydraulic clutch holds the stick securely in any position,
allowing the pilot to make smooth pitch adjustments and preventing the stick
from creeping. Ordinarily, the clutch is adjusted manually using the handwheel
to allow the stick to be moved, without releasing the clutch, with a force of 45
to 55 |Ib. The CLUTCH RELEASE button activates the hydraulic clutch release
system, allowing the stick to be moved with a force no greater than 3.3 Ib.
When the button is released, the clutch re-engages. The CLUTCH RELEASE but-
ton also disengages the autopilot altitude channel.
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Puc. 9.51. Pilot's (left) collective control group:

1 — hand wheel (friction adjust); 2 — engine condition levers (ECLs); 3 — twist throttle;
4 — Emerg cargo release button; 5 — N2 trim INCR-DEC switch; 6 — searchlight control
button; 7 — tactical external stores jettison button; 8 —- CLUTCH RELEASE button.

The copilot’s collective stick is located to the left of the copilot seat. It is similar
in design to the pilot’s collective, but does not include a friction clutch, cargo
release buttons, or engine condition levers (ECLS).

Joint (dual) engine operation is controlled using the twist grip throttle control
on the pilot or copilot collective sticks. The throttle is rotated right (clockwise)
from the closed position through an idle detent, to fully open.

The engines are controlled individually by the pilot's ECLs. The ECLs vary the
engine compressor (N1) control lever (throttle) settings from minimum to max-
imum power separately for each engine. They are used to control the engine
power setting during ground testing and in special flight conditions, such as
failure of one engine. The normal position of the ECLs is in the center detents.
The engines can be brought to takeoff power by moving the engine condition
levers to the maximum settings.

The collective control system is a reserve, manual method of rotor RPM control.
Under normal conditions rotor RPM is maintained automatically by the engine
governor system.

Transition between automatic and manual rotor RPM control is accomplished
using the twist throttle. When the throttle is fully open, the governor system
automatically maintains rotor RPM. Twisting the throttle left (counterclockwise)
disengages automatic RPM control. The transition can be verified by reducing
rotor RPM as the throttle is twisted further left.
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To assist with setting a nominal rotor RPM of 95% for takeoff, the collective
control handle features the N, trim INCR-DECR switch to allow for gradual ad-
justment of the engine power turbine RPM.

5.3 POWERPLANT AND HELICOPTER SYSTEMS CONTROLS
AND INDICATORS

5.3.1. UT3-2T (ITE-2T) DUAL ENGINE TACHOMETER

The dual tachometer is used to monitor compressor (N1) RPM of each engine.
Rotational speed is expressed as a percentage of maximum speed. The "1"
needle indicates left engine RPM and the "2" needle indicates right engine RPM.
The scale range is 0 - 110% graduated to 1%.

The tachometer is located in the bottom left area of the pilot’s instrument pan-
el. A second engine dual tachometer is located on the copilot’s instrument pan-
el. The tachometers receive power from the tachgenerators mounted on the
engine accessory drives, one on each engine.

Puc. 9.52. Pilot's and copilot's dual engine tachometers
5.3.2. UT3-1T (ITE-1T) MAIN ROTOR TACHOMETER

The tachometer is located in the left center area of the pilot’s instrument panel.
The main rotor tachometer is used to monitor the main rotor RPM. Rotational
speed is expressed as a percentage of maximum speed. A second main rotor
tachometer is located in the right center area of the copilot’s instrument panel.
The tachometers receive power from the tachgenerators mounted on the main
transmission.

The scale range is 0 - 110% graduated to 1%.
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Puc. 9.53. Pilot's and copilot's main rotor tachometers
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5.3.3. SMU-3PU (EMI-3RI ) ENGINE OIL PRESSURE/TEMPERATURE
GAUGE

The engine oil pressure/temperature gauges, one for each engine, are mounted
on the center console.

The gauge has three scales. The upper scale is not used. The lower left scale
displays the oil pressure on a scale of 0 to 8 kg/cm?. The lower right scale dis-
plays the oil temperature in degrees centigrade on a scale of -70°C to +150°C.

g 150 8 - 150
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Puc. 9.54. Oil pressure/temperature gauges, center console

5.3.4. DMU-3PBU (EMI-3RVI) THREE POINTER DRIVE SYSTEM OIL
PRESSURE/TEMPERATURE GAUGE

The drive system oil pressure and temperature gauge is installed on the left of
the upper section of the center console. The gauge has three scales. The upper
scale displays the oil pressure in the main transmission in kg/cm2. The lower
left scale displays the oil temperature in the intermediate gearbox while the
lower right scale displays the oil temperature in the tail rotor gearbox.

PEAKT .
PouER xaoC

Puc. 9.55. Three pointer drive system oil pressure/temperature gauge, center console

The gauges receive temperature indications from oil temperature probes in-
stalled the transmission gearboxes. Pressure indications are provided by a pres-
sure transducer in the transmission oil system.

All temperature indications are in degrees centigrade. The pressure scale dis-
plays the oil pressure on a scale of 0 to 8 kg/cm?, graduated to 0.5 kg/cm?. The
temperature scale displays the oil temperature in degrees centigrade on a scale
of -70°C to +150°C, graduated to 10°C.

5.3.5. 2YT-6K (2UT-6K) POWER TURBINE INLET TEMPERATURE
(PTIT) GAUGE

The power turbine inlet temperature (PTIT) gauge is located in the lower center
area of the pilot’s instrument panel. The indicator receives temperature indica-
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tions from the thermocouple probes mounted on the engine power turbine
housings. The gauge has two scales for each engine. The large scales read in
hundreds of degrees; the small scales read in 5 degree increments. The tem-
perature indications are in degrees centigrade.

Puc. 9.56. PTIT gauge

The HOT ("BO34YX") and COLD ("3EMJ14") test buttons, located on the pilot’s
left console, are used to confirm proper operation of the gauge. With the en-
gines shut down, the needles should move toward 960° when the COLD button
is pressed. The needles should return to zero when the COLD button is re-
leased. With the engines running, the needles should move toward zero when
the HOT button is pressed and return to the actual PTIT readings when it is re-
leased.

5.3.6. UP-117 (IR-117) ENGINE PRESSURE RATIO (EPR) INDICATOR

The engine pressure ratio indicator is located in the lower left area of the pilot’s
instrument panel. It is used to monitor the engine power settings. The indicator
displays current engine compressor delivery pressure in reference to takeoff,
nominal, and cruise power settings under current ambient atmosphere condi-
tions.

Puc. 9.57. Engine pressure ratio (EPR) indicator

The indicator is connected to a pair of pressure tubes, an altitude sensor, and
an outside air temperature probe. The power setting is determined by compar-
ing the compressor delivery pressure pointers on the side indices (one for each
engine - LH and RH) with the power setting pointers displayed in the center
scale. The position of the power pointers in the center scale is proportional to
the atmospheric pressure and ambient temperature. The center pointer marks
"O", "H", and "K" correspond to takeoff, nominal, and cruise power settings,
respectively. The indicator is scaled from 5 to 10 atmospheres.
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The EPR indicates total power demand response to throttle, ECL, and collective
input. Actual power output is determined by the alignment of the two outer
markers with the center index, marked "O", "H", and "K".

The EPR indicator is used to monitor engine power settings in ambient air tem-
peratures of up to +24°C. Above this temperature, the dual engine tachometer
is used as the engine power settings indicator.

The reading error is £1.5%, measured pressure range is 4.6 - 8.5 atmospheres,
effective operational altitude range is 0.5 km (2.5 km).

MakcumarnbHas norpewHocTb namMmepenus £1,5%; avanasoH nsaMepeHuns
n36bITO4YHOro aaeneHus 4,6...8,5 atM.; ananasoH BbICOT 0,5 KM (2,5 KM).

5.3.7. TY3-48 (TUE-48) MAIN TRANSMISSION OIL TEMPERATURE
GAUGE

€
748, pe

Puc. 9.58. Main transmission oil temp gauge, center console

The main transmission oil temperature gauge displays the oil temperature in
degrees centigrade. The gauge is scaled from -50°C to +150°C, graduated to
10°C.

5.3.8. TB-19 (TV-19) CARGO CABIN TEMPERATURE GAUGE

Puc. 9.59. Cargo cabin temp gauge

The cargo cabin temperature gauge display the cargo compartment tempera-
ture in degrees centigrade. The gauge is scaled from -60°C to +60°C, graduat-
ed to 5°C.
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5.3.9. TCT-2 (TST-2) APU EXHAUST GAS TEMPERATURE (EGT) GAUGE

3 6

x|00°C v xn

NW65037 TCT-2  Rew90

Puc. 9.60. APU EGT gauge, center overhead console

The APU exhaust gas temperature gauge is located in the upper right corner of
the center overhead console, to the left of the APU air pressure

gauge. The gauge reads in degrees centigrade. Gauge readings must be multi-
plied by 100 to obtain the correct temperature. The gauge is scaled from 0 to
900°C, graduated to 20°C.

During APU start, the EGT should not exceed 880°C. Normal EGT readings
should be between 720° and 750°C.

5.3.10. YWM1-3 (UI1-3) APU AIR PRESSURE GAUGE

Puc. 9.61. APU air pressure gauge, center overhead console

The APU air pressure gauge is located in the upper corner of the center over-
head console, to the right of the APU EGT gauge. The gauge displays the pres-
sure in the main bleed air channel of the AI-9V APU feeding the SV-78B air
starters of the TV3-117VM engines.

The gauge reads in kg/cm?. The gauge is scaled 0 to 3 kg/cm?, graduated to
0.2 kg/cm?.

5.3.11. YWU1-100 (UI1-100) HYDRAULIC PRESSURE GAUGES
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Puc. 9.62. Hydraulic pressure gauges, center overhead console

The MAIN and BACKUP system hydraulic pressure gauges are located in the
lower left area of the center overhead console. The gauges display the system
pressure in kg/cm?. Scale indications must be multiplied by 10 to obtain the cor-
rect pressure reading. The gauges are scaled 0 to 100 kg/cm? graduated to 10
kg/cm?. Normal readings should be in the range of 45 to 68 kg/cm?.

5.3.12. VYN-21-15 (UP-21-15) ROTOR PITCH INDICATOR
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Puc. 9.63. Rotor pitch indicator

The rotor pitch indicator is used to display the collective pitch of the main rotor
in degrees. It is located on the left side of pilot's instrument panel. The indica-
tor is scaled 1° to 15°, graduated to 1°.

5.3.13. CK3C-2027B (CKES-2027B) FUEL QUANTITY GAUGE
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Puc. 9.64. Fuel quantity gauge

The fuel quantity gauge and selector are located in the lower right corner of the
copilot’s instrument panel. The gauge continuously indicates the quantity of fuel
in the selected tank in liters. The fuel gauge is connected to the fuel sensors
installed in the individual fuel cells. The gauge has two indicator scales. The
outer scale displays the total quantity of fuel in all tanks. The inner scale shows
the fuel quantity in the selected tank. The selector position controls the active
scale. The selector positions, from left to right, include "BbIK" (OFF), "CYMMA"
(TOTAL), "On" (LEFT MAIN), "Mn" (LEFT AUX), "Mnp" (RIGHT AUX), "PACX"
(SVC CELL), "OAnp" (RIGHT MAIN) positions. The scale indications must be mul-
tiplied by 100 liters to obtain the correct quantity of fuel.

The "270 L FUEL" warning light is located on the copilot’s instrument panel,

above the fuel gauge. The low level transmitter activates when there is approx-
imately 270 liters of fuel remaining in the cell.
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5.3.14. MB-500E (IV-500E) ENGINE VIBRATION MONITOR

The engine vibration monitor activates the caution and warning lights on the
pilot’s master caution panel if the vibration increases significantly or reaches a
critical level. If the level of vibration reaches 45 mm/sec (1.8 in/sec), the sys-
tem illuminates the yellow caution light labeled "/1EB (MPAB) AB BMBP NOB"
(LEFT (RIGHT) ENG HIGH VIBE). It also sends a signal to the audio warning
system which transmits an audio warning over the helicopter intercom system.
If the level of vibration reaches 60 mm/sec (2.4 in/sec), it illuminates the red
warning light labeled "BbIKJTKO4YWX NEB (MPAB) AB" (SHUT OFF LEFT (RIGHT)
ENG) and sends a signal to be recorded by the flight parameter recorder.

Puc. 9.65. Engine vibration monitor annunciators

The vibration monitor system includes a built-in test circuit. When the
"KOHTPOJIb MB-500E" (ENGINE VIBE TEST) button on the pilot’s left side con-
sole is pressed, all four caution/ warning lights must illuminate.

If the "BbIK/1KO4W NEB (MPAB) AB" (SHUT OFF LEFT (RIGHT) ENG) light illumi-
nates, attempt to reduce vibration by lowering the engine power settings. If the

warning extinguishes, maintain 130-140 kph and proceed to the nearest air-
field.

If the warning persists, the faulty engine must be shut down. Flashing of both
yellow and red annunciators is permissible in a power-on glide.

IV-500E technical specifications:
— monitored frequency range: 190 - 340 Gz
— monitored vibration speed range: 5 - 100 mm/sec
— continuous operating duration: 10 hrs
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5.3.15. MBY-100K (MVU-100K) PNEUMATIC SYSTEM PRESSURE
GAUGE
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Puc. 9.66. Pneumatic system pressure gauge, left side panel

The pneumatic system pressure gauge is located on the left side console next
to the brake pressure gauge. The gauge displays pressure in the pneumatic
system in kg/cm?. Normal reading is 40-50 kg/cm?. The gauge is scaled 0
kg/cm? to 100 kg/cm?, graduated to 5 kg/cm?.

5.3.16. MA-6K (MA-6K) BRAKE PRESSURE GAUGE
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Puc. 9.67. Brake pressure gauge, left side panel

The brake pressure gauge is located on the left side console next to the pneu-
matic system pressure gauge. The gauge displays pressure in the main brake
line in kg/cm?®. Normal reading is 30-36 kg/cm? when the brakes are applied.

The gauge is scaled 0 kg/cm? to 60 kg/cm?, graduated to 2 kg/cm?.

5.3.17. CAPMM-12[11M (SARPP-12D1M) FLIGHT DATA RECORDER
(FDR) (NOT IMPLEMENTED)

The SARPP-12D1M flight data recorder is designed to record the flight parame-
ters of the helicopter under normal and emergency conditions.

The system continuously records the helicopter’s barometric altitude, indicated
airspeed, the position (tilt and height) of the main rotor swashplate, the main
rotor RPM, and the helicopter pitch and roll angles. The system also records
nine event-driven parameters. The trigger events include low fuel emergency,
failure of any fuel boost pump, engine emergency power engagement, detec-
tion of a fire in any deck compartment, main hydraulic system failure, backup
hydraulic system failure, loss of oil pressure in the main transmission, engage-
ment of engine and particle separator anti-ice system (right engine only), and
engagement of rotor deice system. All data is provided to the recorder via
sensors, pressure switches, and/or transducers installed in the monitored sys-
tems.
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Puc. 9.68. SARPP-12D1M FDR power switch and indicator light, left side panel

The recorder may be turned on manually or set for automatic operation using
the "CAPMMN-1241M "PYYH — ABTOM"" (FLIGHT RECORDER) switch on the pi-
lot’s left side panel. When the switch is placed in the AUTO (down) position, the
system is turned on automatically just after takeoff, when the AM-800K
microswitch in the left main landing gear strut is activated. The microswitch ac-
tivates when the weight is removed from the main landing gear. If the film
transport and light-beam in the K12-51DM data storage unit are operational,
the "CAPIIIM PABOTAET" (SARPP WORKING) indicator light, located near the
switch, will blink. In AUTO mode, the system actives only if there is sufficient
pressure in the main or reserve hydraulic system.

5.4 FLIGHT DATA AND NAVIGATION SYSTEMS CONTROLS
AND INDICATORS

The avionics systems installed on the Mi-8MTV2 helicopter include communica-
tion, navigation, and flight data reporting systems. The communication systems
have receiver/transmitter capabilities which can provide communication be-
tween aircraft, crew members, and ground stations on varying bandwidths. The
signal dependent navigation systems utilize ADF, VHF, Doppler NAV and related
instruments. The signal-providing navigation systems utilize a transponder.
Non-signal dependent on-board navigation systems use both gyroscopic and
magnetic instruments.

5.4.1. FLIGHT DATA SYSTEMS AND INDICATORS

Flight data systems include:

— pitot static system to provide dynamic and static pressure for oper-
ation of the differential pressure instruments: the pressure altime-
ters, vertical speed indicators, and the airspeed indicators;

— gyroscopic instruments to track and display the helicopter flight at-
titude.

PITOT STATIC SYSTEM

Two MNBA-6M (PVD-6M) pitot tubes are
installed on the left and right side of
the fuselage nose. The pitot tubes sup-
ply both dynamic (impact) pressure of
the incidental airflow and static (ambi-
ent) air pressure. Static pressure is pro-
vided via a series of eight static pres-

Puc. 9.69. Left and right pitot tubes 75
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sure ports spaced around the aft circumference of the pitot tubes. To increase
reliability, the static ports are connected to the instruments through a 3-position
switch. The pitot tubes are equipped with electrical heaters to protect them
from freezing.

Static port switching valve. The static port switching valve allows the pilot
to select a specific port or both ports as the source of static pressure for the
instruments. The static port switching valve is mounted at the lower left corner
of the pilot’s instrument panel. With the lever set to the "O" (BOTH) (middle)
position, static pressure from the left and right ports is combined by the valve
and supplied to all of the connected instruments. When the lever is placed in
the "N" (LEFT) or "M" (RIGHT) position, static pressure is supplied only from the
left or right port, respectively. The left pitot tube supplies only the left (pilot's)
airspeed indicator. The right pitot tube supplies the right (copilot's) airspeed in-
dicator and the AC (DAS) airspeed sensor and K3CI1 (KZSP) airspeed correc-
tion unit.

The pitot tubes are equipped with heaters to prevent obstruction of the inlets
by ice. The heaters are controlled by the "OBOIPEB NB/, JIEB (IMPAB)" (LEFT
(RIGHT) PITOT HEAT) switches on the copilot's right side console.

Puc. 9.70. Pitot tube heat switches, right side panel
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Puc. 9.71. Pitot static system diagram:

1 - left pitot tube; 2 — pilot's airspeed indicator, pressure altimeter, and vertical velocity indica-
tor; 3 — pitot tube heat switches; 4 — copilot's airspeed indicator, pressure altimeter, and verti-

cal velocity indicator; 5 — right pitot tube; 6 — pressure data consumers; 7 — pressure data con-
sumers; 8 — static port switching valve.

The pitot heaters have a built-in test circuit consisting of a "KOHTPOJ1b
OBOIPEBA MBA" (PITOT HEATER TEST) button, a "OBOIPEB UCIPABEH"
(HEATER OK) indicator light, and a relay and microswitch for each pitot tube.
The test buttons and lights are located on the left and

right triangular panels in the cockpit.
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Puc. 9.72. Pitot heat test buttons and HEATER OK annunciators
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Puc. 9.73. Airspeed indicators

Two airspeed indicators are installed on the helicopter, one on the pilot's in-
strument panel and one on the copilot's instrument panel. The airspeed indica-
tors display the indicated airspeed in a range of 0 to 450 kph on a scale gradu-
ated to 10 kph.

B/A-10K (VD-10K) PRESSURE ALTIMETER

Two pressure altimeters are installed on the helicopter, one on the pilot's in-
strument panel and one on the copilot's instrument panel. The pressure altime-
ters display barometric altitude. The indicators utilize two arrows: the large ar-
row displays altitude in meters, the small arrow in thousands of meters (kilome-
ters). The indicator reading range is 0 to 10,000 m. The scale is graduated to
10 m for the large arrow and 100 m for the small arrow.

Puc. 9.74. Pressure altimeters
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Puc. 9.75. Pressure altimeter functin elements

The pressure altimeter adjustment knob is used to set the arrows to 0 altitude
and adjust the reference barometric pressure. Turning the knob also moves the
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two triangular indexes around the altitude scale, one around the outside scale
and one around the inside scale. The indexes are used to set the altitude differ-
ence for a landing point located at a higher elevation than the takeoff airfield in
case the actual pressure at the landing field is unknown.

BP-30MK (VR-30MK) VERTICAL SPEED INDICATOR (VSI)

Puc. 9.76. Vertical speed indicator (VSI)

The vertical speed indicator (VSI) is mounted in the pilot’s instrument panel It
displays the helicopter’s rate of ascent/descent in a range of £30 meters per
second (m/s) on a scale graduated to 1 m/s. The indicator is actuated by the
rate of atmospheric pressure change. It is connected to the static pressure sys-
tem.

5.4.2. GYROSCOPIC SYSTEMS AND INDICATORS

Gyroscoping instruments include two AIrb-3K (AGB-3K) attitude indicators, in-
stalled on both the pilot's and copilot's instrument panels and the 2YI-53 (EUP-
53) turn and slip indicator.

Alr'b-3K (AGB-3K) ATTITUDE INDICATOR

Attitude indicators are installed on both the pilot's and copilot's instrument pan-
els. The indicators display the attitude of the helicopter (roll and pitch angles)
relative to the horizon and sideslip.

1, 2, 3, 4
5._/
6.
7/
8/

Puc. 9.77. AGB-3K attitude indicator:
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1 — horizon elevation adjustment knob; 2 — warning flag; 3 — pitch scale; 4 — "APPETUP"
(CAGE) button (press before start); 5 — horizon line; 6 — aircraft symbol; 7 — roll scale; 8 — slip
indicator.

The pilot's AGB-3K attitude indicator supplies pitch and roll data to the flight da-

ta recorder and to the DISS-15D Doppler system. The copilot's attitude indica-
tor supplies pitch and roll data to the autopilot system.

The attitude indicators utilize a free-mounted gyroscope with a three-phase
gyromotor. Roll angles of 85°-87°, will cause the gyromotor to gimbal lock
(lose one of three degrees of freedom).

A warning flag appears at the top of the instrument face in the event of power
failure.

The gyromotor is connected to the BK-53PLU (VK-53RSh) gyro correction cutout
switch to reduce accumulated error during prolonged unilateral acceleration (in-
creasing speed, braking, and banked turns).

AGB-3K attitude indicator specifications:

— time to readiness, no more than: 1.5 min
— error:

o up to 30° of deflection, no more than: +1°

o over 30° of deflection, no more than: +2°

To test the AGB-3K attitude indicator:
— ensure AC and DC power is on

— press the "APPETUP" (CAGE) button on the indicator (all three axes of
the gyroscope are set perpendicular to each other);

— turn on the "ABUAIOPU30HT" (GYRO HORIZON) switch on the left and
right triangular panels;

— verify the indicator functionality (flags should stow away).

!

ABAA ABRA
rOPH3 roPH3

Puc. 9.78. "ABUATOPU3OHT" (GYRO HORIZON) switches on the left and right triangular panels

A failure of the copilot's (right) attitude indicator will result in the failure of the
AlB-34b (APB-34B) autopilot system. Use the pilot's (left) attitude indicator to
continue the flight. The autopilot system is not designed to interact with the pi-
lot's attitude indicator.
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Puc. 9.79. Turn and slip indicator:

1 —display scale; 2 — rate of turn needle; 3 — slip ball.

The turn and slip indicator is mounted on the pilot’s instrument panel. The in-
strument scale displays in degrees with a range of £45° in 15° increments.

The indicator displays the helicopter's angular velocity around the vertical axis.
Below the center of the indicator is a slip ball tube.

When performing properly balanced (coordinated) turns, the rate of turn needle
indicates current bank angle.

The indicator utilizes rate gyros. It is powered with 27 VDC via the "YKA3ATEJ1b
NMOBOPOTA" (TURN IND) circuit breaker on the right circuit breaker panel.

5.4.3. NAVIGATION SYSTEMS AND INDICATORS

TMK-1A (GMK-1A) GYROMAGNETIC COMPASS SET

The GMK-1A gyromagnetic compass set is a direction sensing system which
provides a visual indication of the helicopter heading, required turn angle, and
magnetic or true navigation bearing. The system consists of a number of inter-
connected magnetic and gyroscopic devices. Course information is displayed on
the YI'P-4YK (UGR-4UK) directional gyros installed in both the pilot and co-pilot
instrument panels.

The system is turned on by setting the "'MK-1" (COMPASS SYSTEM) switch on
the right triangular panel to the ON (up) position.

Puc. 9.80. "'MK-1" (COMPASS SYSTEM) switch, right triangular panel

The MY-26 (PU-26) control panel located on the lower right corner of the right
overhead console is used to:
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— set the compass system operating mode ("MK" (MK, magnetic compass
mode) or "IMK" (GPK, directional gyro mode));

— input latitude correction using the "LLUMPOTA" (LATITUDE) knob to cor-
rect for apparent drift due to the Earth's rotation;

— correct for mechanical drift due to friction and imperfect balancing within
the gyro;

— set the assigned course on the directional gyro indicator using the "3K"
(3K, assigned course) selector in GPK operating mode;

— perform fast alignment using the 3K selector in MK operating mode
— monitoring and control of the system.

Puc. 9.81. PU-26 control panel, right overhead console:

1 — "CEB-fO)KH" (NORTH-SOUTH) switch; 2 — "KOHTPOJIb" (TEST) selector; 3 — "3ABAJT A"
(BANK CORR) light; 4 — "MK — [TIK — AM" (MK-GPK-AK) mode selector; 5 — "LLINPOTA"
(LATITUDE) knob; 6 — "3K" (assigned course) selector.

The YI'P-4YK (UGR-4UK) directional gyro displays the helicopter heading, re-
quired turn angles, and bearings. Two directional gyros are installed, one on
the pilot's and one on the copilot's instrument panels. The helicopter heading is
indicated by a moving compass card relative to a fixed index at the top of the
compass. The compass card is graduated to 2° and marked numerically for
each 30° (divided by 10).

Magnetic heading error does not exceed +1.5°.

Puc. 9.82. UGR-4UK directional gyro

In GPK mode, the cumulative error of the system does not exceed +2,5° per
hour.

Time to readiness in MK mode does not exceed 3 min, in GPK mode does not
exceed 5 min.
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Normal alignment rate in MK mode is no less than 1.5° - 7°/min. Fast alignment
rate in MK mode is no less than 6°/sec. Alignment rate using the 3K switch is
no less then 2°/sec.

The system utilizes a flux detector provide automatic magnetic heading correc-
tions to the gyro, eliminating the need for frequent manual realignment. The
system can operate in one of two modes: MK or GPK.

GPK is the primary mode, utilizing the flux detector and a magnetic deviation
compensator to correct gyro drift. When operating in GPK mode, the gyro is the
source of heading data.

The gyro gradually accumulates error in azimuth due to the earth's rotation
(apparent drift) as well as mechanical friction and imbalances within the device
(mechanical drift). The latitude corrector is used to correct these errors.

To select GPK mode, set the mode selector to the "I'MK" (GPK) position on the
PU-26 control panel.

MK mode is used to align the gyro to the signal provided by the flux detector
and magnetic deviation compensator. To select MK mode, set the mode selec-
tor to the MK position on the PU-26 control panel.

The system is initialized in MK mode to allow the unit to establish baseline
heading data.

The gyro can be aligned at normal speed (via the 3K switch on the control pan-
el) or fast speed.

Automatic fast alignment occurs whenever the operating mode is switched from
GPK to MK.

Heading indication accuracy is checked periodically using the TEST switch. The
switch is toggled to the 0° and 300° positions, the resulting indication cannot
vary by more than +/- 10°. Testing the system must also illuminate the "3ABAJ
A" (BANK CORR) warning light.

Preparing the compass set for operation:

— set the "CEB-HOXXH" (NORTH-SOUTH) selector to correspond to current
hemisphere;

— set current latitude using the "LULMPOTA" (LATITUDE) knob;
— test the set using the "KOHTPOJIb" (TEST) switch;

— align the gyro to the correct magnetic heading by pressing the 3K switch
(in MK mode) or by turning the compass card using the 3K switch until
the correct heading is set (in GPK mode);

— verify proper alignment and correct magnetic heading prior to takeoff.

KN-13K (KI-13K) MAGNETIC COMPASS

The magnetic compass is mounted on the center windshield left frame. The
magnetic compass is used to indicate the magnetic helicopter heading and acts
as an autonomous reserve heading indicator. The compass scale is graduated in
5° increments with number markings every 30°. The cardinal points are marked
with Cyrillic characters: "C" - North, "lO" - South, "B" - East, and "3" - West.
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Puc. 9.83. Magnetic compass
Magnetic compass specifications:
— magnetic deviation (with no deviation compensator): £1°;
— pivot friction: no more than 1°;

— magnetic deviation on courses of 0°, 90°, 180°, 270°: no more than
+2.5°;

The compass period (time required to settle oscillations) in temperatures of
-60°C to +50°C is no greater than 17 seconds.

The compass is designed to function properly at roll angles of up to 17°.

Because the magnetic compass displays a compass heading, local magnetic variation as well
compass deviation must be corrected to determine required true heading.

AYC-1 (ACHS-1) CLOCK

The mechanical clock is installed on the copilot's instrument panel. The clock
displays the current time of day in hours, minutes, and seconds. It can also be
used to measure mission time in hours and minutes, and as a chronometer to
measure short time periods (up to an hour) in minutes and seconds.

Puc. 9.84. Clock

The clock is equipped with electrical heating elements for cold weather opera-
tion. The clock heater is controlled b the "OBOINPEB YACOB" (CLOCK HEAT)
switch on the right side console. The heater allows clock operation at tempera-
tures below +5°C.

Operating in normal temperatures, the clock is accurate to £20 sec/24 hrs.

84




Puc. 9.85. "OBOINPEB YACOB" (CLOCK HEAT) switch, right side consode

Puc. 9.86. Clock functional elements:
1 — time of day clock dial;, 2 — mission (flight) time dial; 3 — mission time indicator; 4 — stop-
watch clock dial 5 — right knob,; 6 — left knob.
The time of day display operates continuously. Mission time can be activated as
desired by pressing the left knob [RALT + RCTRL + RSHIFT + C]. The stop-
watch can be activated as desired by pressing the right knob [RALT + RSHIFT
+ C].

To set the time, rotate the right button crown clockwise [RCTRL + RSHIFT + .]
when the second hand points to 12: this will stop the clock. Then pull the left
button crown [RSHIFT + M] while holding down the right mouse button and
rotate it counter-clockwise [LALT + ,] or clockwise [LALT + .] to set the desired
time. Rotating the right button crown counter-clockwise again resumes clock
operation with the new time setting [RCTRL + RSHIFT + ,].

Mission time is indicated on the small scale at the top of the clock face. Press
the left red button to start the timer [RALT + RCTRL + RSHIFT + C]. A red light
will glow, and the timer will start ticking. To stop the timer, press the red but-
ton again [RALT + RCTRL + RSHIFT + C]. A red-and-white dot will appear on
the timer scale. To reset this timer, press the red button once again [RALT +
RCTRL + RSHIFT + C] or [RSHIFT + M].

The stop-watch is the small scale at the bottom of the clock face and is used to
accurately measure short time spans (up to 1 hour). It is controlled with the
white button on the right, in a similar fashion as the mission time clock.
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The clock spring is wound manually by rotating the left button crown to its me-
chanical stop. The spring contains enough energy for two days of operation.

BK-53PLLI (VK-53RSH) GYRO CORRECTION CUTOUT SWITCH

The VK-53RSh gyro correction cutout switch is designed to automatically disa-
ble lateral gyro correction for the attitude indicator and gyro compass set gyro-
scopes to reduce accumulated error during prolonged unilateral acceleration
(increasing speed, braking, and banked turns). Correction cutout occurs when-
ever angular velocity is greater than 0.3°/sec. Correction cutout does not occur
from abrupt and unsustained changes in flight conditions.

The gyro correction cutout switch is turned on via the "BK-53" (VK-53) switch
on the left triangular panel.

Puc. 9.87. "BK-53" (VK-53) gyro correction cutout switch, left triangular panel
VK-53RSh specifications:
Power voltage:
36 VAC +£5% 3-phase power; 400 Hz;
27 VDC £10%.
Correction cutout angular velocity: 0.39/sec.
Duration of correction cutout: 3 - 15 sec.
Time to readiness: no more than 1 min.
Mass: 2.7 kg.

Al1-345 (AP-34B) AUTOPILOT SYSTEM

The AP-34B four channel autopilot system is designed to stabilize control of the
helicopter in roll, pitch, heading, altitude, and airspeed. The four autopilot
channels (roll, pitch, yaw, altitude) provide:

— stabilization of helicopter attitude in three axes (longitudinal, lateral, ver-
tical);

— stabilization of altitude in forward flight and hover;
— stabilization of indicated airspeed;

When the altitude channel is engaged, the pitch channel receives correction
signals from the K3CI1 (KZSP) airspeed correction unit to stabilize the airspeed.

The pilot may intervene at any time while the autopilot is engaged to make
manual corrections by operating the flight controls.

The hydraulic flight control servos apply autopilot corrections to the flight con-
trols surfaces and provide feedback signals to the autopilot channels. Autopilot
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roll, pitch, and altitude correction signals are limited to a maximum of 20% of
control travel for flight safety in the event of false signals or system failure.

The autopilot system is supplied with roll and pitch data by the copilot's (right)
attitude indicator. Heading data is supplied by the GMK-1A gyro compass sys-
tem.

The autopilot control panel and zero indicator unit are located on the center
console and provide the following functions:

— zeroing of autopilot control input prior to engaging the autopilot;
— individual engaging/disengaging of autopilot channels;

— input of small corrections (£10%) using the centering knobs for pitch,
roll, and yaw channels;

— testing of the altitude channel using the "KOHTPOJ1b" (TEST) switch.

The NH-4 (IN-4) zero indicator unit shows the relative displacement of the flight
control servo spindle for each autopilot channel.
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Puc. 9.88. Autopilot system control panels, center console

AUTOPILOT SYSTEM SPECIFICATIONS:

Power voltage, DC +28.5V
Power voltage, AC ~36 V, 400 Hz
Time to readiness under 2 min
Autopilot stability in calm atmosphere conditions:

yaw +1°

roll +0,5°

pitch +0,5°
altitude +10m
airspeed +10 kph
Max altitude 10000 m
Mass under 25 kg

The autopilot system is interfaced with the hydraulic flight control servos such
that both the autopilot system and the pilot flight control devices affect the
flight control surfaces. The final input on the control surfaces is a sum of the
autopilot and pilot input to the extent of autopilot authority. Autopilot input is
not translated to the pilot flight controls.

With the HEADING channel on, course adjustments can made by turning the
HEADING wheel on the IN-4 zero indicator unit. A full turn from one stop to the
other corresponds to 10° of heading change.
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The autopilot system can be disengaged by pressing the "BbIKJ1. A" (Autopilot
OFF) button on either cyclic control stick.

The autopilot system is engaged for all normal flight operations. The pitch, roll,
and yaw channels are engaged throughout the flight from takeoff to landing.

The system is turned on by pressing the individual button-lamps of the corre-
sponding autopilot channels prior to takeoff. When performing a vertical take-
off, the pitch, roll, and yaw channels are engaged. When performing a rolling
takeoff, only the pitch and roll channels are engaged.

When in hover, the autopilot stabilizes the helicopter in pitch and roll, as well as
heading when the pedals are released (feet off the pedals). Autopilot function-
ality in hovering flight can be verified by checking the zero indicator unit for
fluctuations in the "K" (roll channel) "T" (pitch channel) "H" (yaw channel) ser-
vo displacement indicator needles.

In sustained flight conditions such as level flight, climb or descent and the flight
controls released by the pilots, the autopilot will stabilize the helicopter attitude
while slowly decreasing airspeed, because the system is maintaining pitch angle
and not airspeed (up to 150 kph).

The altitude channel can be engaged after establishing level flight at an altitude
of no less than 50 m. Altitude channel operation can be verified by fluctuations
of the "B" (altitude channel) servo displacement indicator needle on the zero
indicator unit, changing of the main rotor collective pitch angle, and vertical
displacement of the helicopter as the autopilot system maintains altitude in tur-
bulent air.

Landing approach, braking, and landing is performed with the autopilot chan-
nels engaged. After landing, the autopilot system is disengaged with the
"BbIKJ1. A" (Autopilot OFF) button.

5.5 RADIO COMMUNICATION AND NAVIGATION SYSTEMS

Radio communication and navigation systems of the Mi-8MTV2 include:
— voice communication systems
— radio navigation systems
— transponder and warning systems
— special purpose radio systems
Radio communication and navigation systems provide:
— communication between crew members
— communication with ground stations
— communication between aircraft

— transmission of audio warnings to crew members and ground control sta-
tions

— transmission of identification responses and emergency signals
— radio homing on navigation beacons
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Electrical power to the radio systems is provided via:
— 28.5 VDC from three BY-6A (VU-6A) rectifiers, each rated at 6 kW
— 115 VAC 400 Hz single-phase TC/1-2 (TS/1-2) power transformer

— 36 VAC 400 Hz three-phase TC 330C04b (TS 330S04B) power trans-
former

Emergency power sources:
— two 12CAM-28 (12SAM-28) batteries and the CTI-3 STG-3 AC generator

— MO-500A (PO-500A) 115 VAC and MNT-200L, (PTs-200Ts) 36 VAC 400 Hz
inverters

All radio equipment is housed in the tail cone, radio compartment, and cockpit.
5.5.1. RADIO COMMUNICATION SYSTEMS

Radio communication systems installed on the Mi-8MTV2 include:
— CIY-7 (SPU-7) intercommunications set (ICS)

— P-863 (R-863) VHF/UHF command radio set (AM/FM 2-way air-to-
ground and air-to-air communication)

— Sapo-1A (YaDRO-1A) HF radio set

— P-828 (R-828) LVHF radio set

— M-503b6 (P-503B) recording equipment (not implemented)
— commutation and volume leveling system

PH-65 (RI-65) AUDIO WARNING SYSTEM

The RI-65 audio warning system is designed to alert the crew of in-flight emer-
gency situations over the intercom system. The audio warning system consists

of a control unit which receives input from the onboard sensors and plays back
the appropriate advisories and a control panel which allows for testing, repeat-

ing an advisory, and shutting off an advisory message. The audio warning unit

is installed in the radio compartment on the left side. The control panel is locat-
ed in the upper center area of the left side console.

The audio warning unit automatically broadcasts the recorded advisory mes-
sage over the intercom when an activation signal is received from the onboard
sensors. The fire warning messages (channels 1 through 4) are also automati-
cally broadcast over the VHF (R-860 or R-863) radio. If multiple alerts occur
simultaneously, audio warnings are broadcast in order of priority.

The following advisories are recorded:
— Aircraft (tail #)... fire in left engine compartment
— Aircraft (tail #)... fire in right engine compartment
— Aircraft (tail #)... fire in transmission compartment
— Aircraft (tail #)... fire in heater compartment
— Dangerous vibration, left engine
— Dangerous vibration, right engine
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— Main hydraulic system failure

— Low fuel emergency

— Service cell fuel pump failure, check remaining fuel

— Saddle tank fuel pump failure

— Ice formation warning

— Generator 1 failure

— Generator 2 failure

— Audio warning system operational
RI-65 components:

— message broadcasting equipment

— control panel

The audio warning system includes a "BKJTIOYU PU-65" (TURN ON RI-65) an-
nunciator on the left triangular panel. The warning is removed when the system
is turned on with the "PN-65" (AUDIO WARN) switch.

The audio warning system receives 27 VDC from the battery bus. The system is
engaged using the "PN-65" (AUDIO WARN) switch located on the left triangular
panel.

CIy-7 (SPU-7) INTERCOMMUNICATIONS SET (ICS)

The SPU-7 intercommunications set (ISC) is a signal distribution system de-
signed to provide internal crew communication, airwave transmission via the R-
863, R-828, YaDRO-1A radio sets, monitoring of ADF code ID signals, as well as
transmission of signals from the audio warning system and radar altimeter.

SPU-7 components:
— amplifier
distribution unit

control boxes for pilot and copilot located to the left and right of the cir-
cuit breaker consoles, respectively

control box in the troop commander station in the cargo cabin, as we as
the "JTAPUHI BKJ1. - BbIKJ/1." (MIC) switch

— thee additional ICS tie-in points
1. crew chief station;
2. winch operator station;
3. tail gunner station;
"MPOCJTYLLUMBAHUE APK

CB — CIy - APK YKB"

kHonka "CIY" Ha KpOHLITENHE NPaBON 3TaXXepKK;

"JTAPUHI™ BKJ1.- BbIKJ1." (MIC) switch on the right triangular panel

- "Cny - PAOMO" (ICS RADIO PTT) buttons on the pilot and copilot cyclic
control stick

nepexknoyaTesnb

90



nesS

— "Cny-7" (SPU-7) circuit breaker on the right circuit breaker panel

Puc. 9.89. SPU-7 control panel:

1 —"OBLUYAA" (MASTER) and "TTPOC/T" (MONITOR) volume control knobs to set volume of in-
ternal and external comms.; 2 — rotary selector to select source to monitor:

"VKP" (UHF) — R-863 UHF/VHF radio set
"CP" (HF) — YaDRO- 1A radio set

"KP" (VHF) — R-828 UHF radio set

"AAP" (SW) — not utilized

"PK 1" (ADF) — ARK-9 ADF set

"PK 2" (SAR) — ARK-UD VHF homing set
CETb 1-2 (NET 1-2) - not utilized

4 -"LYB" (ALL CALL) button for transmission of emergency messages. When pressed, interphone
signal is transmitted to all ICS station at doubled volume level, audio warning messages are
transmitted with maximum volume level; 5 - "CITY-PAA" (ICS-RADIO) selects communication via
ICS or the selected radio.

P-863 (R-863) VHF/UHF COMMAND RADIO SET

The R-863 radio set provides two-way voice communications in the VHF range
of 100 to 149.975 MHz and UHF range of 220 to 399.975 MHz in AM or FM
modes. Minimum frequency separation between adjacent channels is 25 kHz.
Frequency stabilization is achieved by means of a digital synthesizer which pro-
vides instant selection of 20 fixed frequencies that are preset on the ground (R-
863 channel selector panel) or manual frequency control (R-863 frequency con-
trol unit). An emergency receiver built into the radio set provides standby re-
ception of one preset emergency frequency (121.5 MHz or 243 MHz).
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Puc. 9.90. Left overhead console: R-863 "KOMAH/. PC AM-4YM" (AM-FM) switch (FM up position, AM
down position); R-863 "KAHAJT" (CHANNEL) selector panel with 20 available channels.

Puc. 9.91. R-863 frequency selector unit:

1 - "3Y-HY" (PRESETS-MANUAL) switch selects between preset channels and manual frequency
control; 2 — "Al" (EMERG) green lamp indicates presence of an active signal on the emergency
receiver (regardless of the position of the "Al1" (EMERG RCVR) switch;3 — "Al1" (EMERG RCVR)
switch allows the pilot to monitor signals from the emerency receiver when set to the ON (up)
position; 4 — "PK" (RKISIIEER cnables monitoring of radio transmission regardless of the posi-
tion of the rotary selector on the SPU-7 control panel ycraHaB/mMBaeTcs B BEPXHEE 10/IOKEHNE
A/159 18Pasi-fe/IbHOro rpocIyLLIMBaHHUS KOMAHL 110 PaaNOCTaHLIMU HE3aBUCUMO OT I10/IOKEHMNS
EPEKIIOYa-TE/NS poga paboT Ha aboHeHTckom annapare Cl1Y-7; 5 — "M1LL" (SQUELCH) switch
to active the noise suppression circuit; 6 — "PI" (VOLUME) control knob.

R-863 specifications:

Freguency range:

VHF 100-149.975 MHz
UHF 220-399.975 MHz
Frequency separation 25 kHz

Number of discrete frequencies:

VHF 2000

UHF 7200

Power output:

VHF 10W

UHF 8w

Receiver sensitivity 3uVv

Emergency receiver frequency:

VHF 121, 5 MHz

UHF 243 MHz
Frequency tuning time, no more than 1.5 sec

Time to readiness 5 min

Power voltage 28,5V
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R-863 operation:

Turn ON the "KOMAHZ. PC" (CMND RADIO) and "CIy" (ICS) circuit breakers
on the right circuit breaker panel. Set radio selector on the ICS control box to
the "YKP" (VHF1) position and the "CMy-PAAMO" (ICS-RADIO) selector to the
RADIO (down) position. On the R-863 control panels:

SQUELCH (AS) switch to the OFF (down) position

AM-FM switch to the appropriate position for the desired channel
— CHANNEL selector to the desired channel

volume control to maximum

In case of poor reception, turn off the squelch. To switch off the radio set, set
the "KOMAHZ. PC" (CMND RADIO) circuit breaker on the right circuit breaker
panel to OFF (down).

[ —————————————— — —————— — — T — — — — — — — — — — — — ——————— —————— — ———— -y

Configuring the R-863 channel preset frequencies in DCS:

1

1

1

| The frequencies stored in the R-863 20 preset channels are scriped in an exter-
| nal file, which can be opened and edited outside the simulation prior to mission
| launch. File location:

i <game directory> |Mods|aircraft|Mi-8MTV2|Cockpit|Scripts|Devices specs|Radio|R_863./ua.

i The following code lines describe each channel frequency in Hz:

1

| presets = {}

|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
|
|
i presets[1] = 356540000.0 i
: presets[2] = 256750000.0 :
1
i presets[3] = 485435000.0 :
| _ |
i presets[4] = 356575000.0 I
|
|
|
|
|
|
|
|
1
|
|
|
|

I The number in brackets corresponds to the channel number. Up to 20 channel
frequencies can be stored.

For example to set 124.0 MHz for channel 1, change the default frequency
number to 124000000.0

1
1
1
1
1
1
:
i NOTE: A dedicated code-editor is recommended when editing game configura-
1 tion files.

SA4PO-1A (YADRO-1A) HF RADIO SET

The YaDRO-1A HF radio set is designed to provide simplex, fixed-tuned, air-to-
ground and air-to- air voice communications. The radio set offers tuning in
flight to any communication frequency within a range of 2 to 17.999 MHz in 100
Hz increments in AM or SSB (single sideband) modes. The radio set operates
via a wire antenna. The radio set is supplied with 27 VDC from the rectifier bus
via the "CBA3H PC" (COMM RADIO) circuit breaker on the right circuit breaker
panel, and with 115 VAC from the 115 VAC primary bus via a fuse located in
the main fuse box.
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YaDRO-1A components:

— transceiver and automatic tuning control unit

— wire antenna (steel cable strung along the upper left and right
sides of the tail boom to the outboard leading edges of the horizon-

tal stabilizers)

[ 4 - ;
\\

Puc. 9.92. Wire antenna

— control panel located on the right auxiliary panel
— "CBA3H PC" (COMM RADIO) circuit breaker on the right circuit

breaker panel

YaDRO-1A specifications:

Frequency range

2-17.999 MHz

Frequency separation

100 Hz

Effective range

no less than 900 km

Time to readiness

2 min

Continuous operation time 6 hrs
Receiver sensitivity:

AM mode 5uVv
SSB mode 3uv
Transmitter output power:

below 12.000 MHz 100 W
in range 12.000 — 17.999 MHz 50 W
Freguency tuning time 5 sec
Power voltage 28,5V
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YaDRO-1A control panel:

Puc. 9.93. YaDRO-1A control panel:

1= "TILLY" (SQUELCH) knob for incremental control of the noise reduction circuit; 2 — "HACT"
(TUNING) light to indicate that the radio set is tuning; 3 — "KOHTPO/Ib" (TEST) button and
light to activate and indlicate progress of the radio set self-test; 4 — "ABAP" (EMERG) light to
indicate the radio set is in emergency status; 5 —"TPOMK" (VOLUME) control knob, 6 — four
knobs for frequency setting, 7 — three position selector: "BbIK/1" (OFF) - radio set of switched
off, "OM" (5§SD), "AM" (AM) - selection of operating mode.

YaDRO-1A operation:

Turn ON the "CBA3H PC" (COMM RADIO) and "CMny" (ICS) circuit breakers on
the right circuit breaker panel. Set radio selector on the ICS control box to the
"CP" (HF) position and the "CMny-PAANO" (ICS-RADIO) selector to the RADIO
(down) position. On the YaDRO-1A control panel:

— power up the radio set by setting the "BblKJ1. — OM - AM" (OFF - SSB -
AM) selector on to the position corresponding to the desired mode of
operation

— set the "MW" (SQUELCH) knob to the OFF position to disable the noise
reduction circuit

— set volume control to maximum

— set the desired frequency using the frequency selection knobs. The
"HACT" (TUNING) light will illuminate. Tuning should be complete within
5 seconds and the light should go off.

A built-in test facility is provided to check the serviceability of the receive,
transmit, and tuning functions. The self-test is initiated by pressing the
"KOHTP" (TEST) button. If the radio set is operational, the "KOHTP" (TEST)
light will be on and noise heard in the headset when the radio is in receiving
mode or a signal when it is in transmission mode.

To disable the radio set, set the "CBA3H PC" (COMM RADIO) circuit breaker on
the right circuit breaker panel to OFF (down).
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P-828 (R-828) LVHF FM TRANSCEIVER SET

The R-828 LVHF FM transceiver set provides VHF homing in conjunction with
the "APK-Y1" (ARK-UD) VHF homing set and standby 2-way voice communica-
tions. The radio provides instant tuning to one of ten frequencies preset on the
ground. The frequency range is 20 - 59.975 MHz in 25 kHz increments.

The radio set operates in one of two modes: VOICE (voice communication) and
HOMING (VHF homing using the ARK-UD system).

R-828 components:
— transceiver
— control panel located on the right auxiliary panel;

— "P-828 BKJ1 - BblKJ1" (R-828 RADIO) power switch and "P-828 KOMIAC-
CBA3b" (R-828 VOICE-HOMING) mode switch located on the right auxil-
iary panel

— the NIPV-type antenna mounted at the bottom of the fuselage. The an-
tenna-feeder system includes a phase sensor, an antenna matching de-
vice, and an automatic tuning control unit

Puc. 9.94. NIPV-type antenna of the R-828 radio set

R-828 specifications:

Frequency range 20-59.975 MHz
Frequency separation 25 kHz

Time to readiness, no more than 3 min

Number of discrete frequencies 1600

Number of preset channels 10

Receiver sensitivity, at least 2uv
Transmitter output power 10W

Effective range at altitude of 1000 m 120 km
Freguency tuning time, no more than 5 sec

Power voltage 28,5V
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Puc. 9.95. R-828 radio set control panel

1 -"TPOMK" (VOLUME) control knob, 2 — "ACY" (AGC, automatic gain control) button to enable
autometic g contro . 5 117\
(CHANNEL) selector to set one of 10 preset frequencies; 4 — "HACTP" (TUNING) light; 5 — "M1LL"
(SQUELCH) switch.

Puc. 9.96. R-828 power and mode switches:

1 — "P-828 BKJT — BbIK/T" (R-828 RADIO) power switch; 2 — "P-828 CBA3b — KOMITAC" (R-828
VOICE-HOMING) mode switch.

R-828 operation:

Turn ON the "CIy" (ICS) circuit breaker on the right circuit breaker panel. Set
radio selector on the ICS control box to the "KP" (KR) position and the "CIy-
PAONO" (ICS-RADIO) selector to the RADIO (down) position.

On the right auxiliary panel:
— turn on (set forward) the "P-828 BKJ1 — BbIKJT" (R-828 RADIO) switch

— set the "P-828 CBA3b-KOMMAC" (R-828 VOICE-HOMING) switch to
"CBA3b" (VOICE) (set back)

On the R-828 radio set control panel:
— "MW" (SQUELCH) switch OFF
— "I'POMK" (VOLUME) control to maximum

— "KAHAJT" (CHANNEL) selector to the desired channel. "HACTP" (TUNING)
light should turn on for 1-5 sec.
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To disable the radio set, set the "P-828 BKJ1 — BbIKJ1" (R-828 RADIO) switch to
the "BbIKJ1" (OFF) position (back).

To use the R-828 radio in conjunction with the ARK-UD homing set to home on
to a ground station, first establish voice contact with the station and request a
tone modulated signal from the ground station operator for the desired fre-
quency. Once the tone signal is confirmed in the headset, set the P-828 CBA3b-
KOMIMAC" (R-828 VOICE-HOMING) mode switch to "KOMMAC" (HOMING). Ob-
serve the needle on the UGR-4UK directional gyro for signal bearing.

I_Canﬁguring the R-828 channel preset frequencies in DCS:

1 1
1 1
1 . . . . 1
| The frequencies stored in the R-828 10 preset channels are scriped in an exter- :
| nal file, which can be opened and edited outside the simulation prior to mission :
: launch. File location: :
I <game directory> |Mods|aircraft|Mi-8MTV2|Cockpit|Scripts|Devices _specs|Radio|R_828.lua. I
| 1
| The following code lines describe each channel frequency in Hz: }
1 1
: presets = {} |
| presets[1] = 21500000.0 -- frequency in Hz (21.5MHz) :
1 1
: presets[2] = 25675000.0 -- radio Mayak I
| presets[3] = 27000000.0 :
1 1
: presetsf4] = 28000000.0 :
i presets[5] = 30000000.0 i
: presets[6] = 32000000.0 :
| presets[7] = 40000000.0 I
1 1
: presets/8] = 50000000.0 :
| presets[9] = 55525000.0 I
1
| presets[10] = 59975000.0 :
|
1
1
1
1
I
1
1
1
1
1
1
1

The number in brackets corresponds to the channel number. Up to 10 channel
frequencies can be stored.

1

1

|

| For example to set 37.75 MHz for channel 1, change the default frequency
i number to 37750000.0
|

1

1

NOTE: A dedicated code-editor is recommended when editing game configura-
tion files.

5.5.2. RADIO NAVIGATION SYSTEMS

Radio communication systems installed on the Mi-8MTV2 include:
— APK-9 (ARK-9) automatic direction finding (ADF) set
— APK-Y[1 (ARK-UD) VHF homing set
— ANCC-15 (DISS-15) Doppler navigation set

PB-5 (RV-5) radar altimeter set
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APK-9 (ARK-9) AUTOMATIC DIRECTION FINDING (ADF) SET

The ARK-9 ADF set is designed to use non-directional radio beacons (NDB),
broadcasting radio stations or compass locators for in-flight navigation. Fre-
quency range of the set is 150 to 1300 kHz. The relative bearing is displayed by
needle No. 1 (narrow) on the UGR-4UK directional gyro on the pilot and copilot
instrument panels.

The LF-ADF is used for the following situations:

— Flying to or from a radio station or NDB with visual display of the relative
bearing.

— Station identification by monitoring the audio call signs.

— Determination and continuous display of the relative bearings to a radio
beacon or broadcasting radio station.

— Performing non-precision instrument landing approaches or navigating to
the inner and outer ILS marker beacons.

The ADF can be used as a reserve voice communication receiver. Three operat-
ing modes are provided: "AHT." (ANT, antenna), "KOMI." (COMP, compass),
"PAMK." (LOOP).

ARK-9 components:
— receiver unit
— power supply

— antenna assembly in a common housing along the bottom of the fuse-
lage

Puc. 9.97. PamoyHas n HeHanpasBJ/ieHHasi aHTEHHbI
— remote tuner switching unit
— control panel on the right overhead console

— "APK CB — APK YKB" (ADF-MW - ADF USW) switch on the left instrument
panel under the UGK-4UK directional gyro to select between ARK-9 and
ARK-UD to drive the bearing needle.

— "KOMIMAC CB" (COMPASS MW) circuit breaker on the right circuit breaker
panel

Heading/bearing information is displayed on the UGR-4UK directional gyros on
the left and right instrument panels.
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Puc. 9.98. ARK-9 control panel:

1 — Frequency setting dials. The 10 kHz and 100 kHz discrete frequency dials (switch and drum)
set the main (right dial) and reserve (left dial) frequency in the range of 150 kHz - 1290 kHz in
10 kHz steps. The "HACTP." (TUNE) knobs adjust the set frequency from -10 kHz to +20 kHz;

2-"6-4" (B - D CHANNEL) switch to select main (4" (D), right) or reserve ("b6" (B), left)
channel frequency;

3 = "T/I®-T/i™" (VOICE - CW) switch. Set to "T/I®@" (VOICE) to monitor a broadcasting station
or demodulate a carrier signal to identify locator beacon call letters. Set to "T/iI™" (CW) to home
on a continuous wave signal. SPU-7 source selector must be set to "PK 1" (ADF) for signal to be
heard in headset;

4 — "APK BbIK/1., KOMI1., AHT., PAM." (OFF - COMP - ANT - LOOP) mode selector:
"BbIK/1." (OFF). powers down the ADF set;

"KOMI1." (COMP, compass): powers up and prepares the set for operation in ADF mode, audio
monitoring of the selected frequency and automatic direction finding are functional. Primary
operating mode;

"AHT." (ANT, antenna): allows audio monitoring of the selected frequency for tuning or for Iis-
tening to call letters of signal tones, no direction finding occurs in this mode;

"PAM. " (LOOP): allows audio monitoring of the loop antenna output for direction finding by ear,
based on signal fade in and out if the COMPASS mode fails;

5 —"J1 pamka 1" (LOOP) button. Initiates manual rotation of the search coil;
6 — "TPOMK." (GAIN) volume control knob;
7 - "VIIP." (CONTROL) button. Not utilized.

ARK-9 specifications:

Freguency range 150-1300 kHz
Frequency tuning precision +10 kHz
Frequency separation 10 kHz

Effective homing range to NAP-10 (PAR-10) type NDB at an no less than 160 km
altitude of 1000 m

Channel switching time 2-4 sec
Signal bearing error no more than 2°
Time to readiness 1-2 min
Receiver sensitivity in ANT mode 5-8 uv

100




nesS

ARK-9 operation:

Turn on the ARK-9 LF-ADF set (27V, 115V 400Hz) and the ICS with the
"KOMMAC CB" (COMPASS MW) and "CIny" (SPU) circuit breakers on the right
circuit breaker panel. Set the source selector on the ICS control box to the "PK
1" (ADF1) position and the "Cny-PAANO" (ICS-RADIO) selector to the RADIO
(down) position.

Set the selector knob for the UGR-4UK needle No.1 to the "APK-CB" (ADF-MW)
position for visual bearing needle control by the ARK-9 LF-ADF system.

On the ARK-9 control panel:
— mode selector to "ANT" (ANT)

- "TNo - TIr" (VOICE - CW) switch to "T/IM" (CW). A signal should be
heard in the headset and disappear when the switch is set to "TJI®"
(VOICE)

— "I'POMK." (GAIN) volume control to maximum
- "B-A4" (B - D CHANNEL) switch to "B" (B, reserve channel)

— dial the frequency of the desired beacon using the left frequency setting
dial and confirm the beacon call letters (Morse ID)

— mode selector to "KOMI." (COMP). The No.l1 bearing indicator on the
UGR-4UK directional gyro should display the bearing to the selected bea-
con transmitter

— press the "PAMKA" (LOOP) button to turn the No.1 arrow on the direc-
tional gyro 150° - 170° off the beacon bearing. Upon releasing the but-
ton, confirm the No.1 arrow returns to the correct beacon bearing.

Set the "b - A" (B - D CHANNEL) switch to "A1" (D, main channel) and tune the
main channel following the same process as the reserve channel.

In case radio interference hampers operation of the ADF, use the "PAMKA"
(LOOP) mode to determine bearing to the transmitter based on fading signal
volume.

APK-Y/ (ARK-UD) VHF HOMING SET

The ARK-UD VHF homing set is designed primarily for search and rescue of
downed aircraft and aircrews. The system will home on radio stations (bea-
cons), such as P-855YM (R-855UM) portable emergency radio, emitting CW or
pulse signals over one of six VHF or one UHF preset frequencies. The secondary
purpose of the system is to direct aircraft to airfields using VHF ground stations
and assist in joining aircraft in flight.

The ARK-UD provides:
- homing on VHF and UHF beacons for search and rescue helicopters

— Indication of the moment a homing beacon is flown over by a reversal of
the bearing indicator on the directional gyro.

— audio identification of a homing beacon by the pilot
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ARK-UD components:
— loop antenna installed on the bottom of the center fuselage

Puc. 9.99. ARK-UD loop antenna housing

— antenna amplifier
— control panel located on the right overhead console

— AWC-Y[ (AShS-UD) blade antenna on the tail boom

Puc. 9.100. AShS-UD blade antenna

— "BJTIOKMPOBKA APK-YA" (VHF-ADF INTERLOCK) switch on the right tri-
angular panel used to prevent interference with the R-863 radio

— "PAOMOKOMITAC YKB" (ARK-UD) circuit breaker on the right circuit
breaker console

— "APK CB - APK YKB" (ARK-MW - ARK-USW) switch on the left instrument
panel to select between ARK-9 and ARK-UD bearing source for the di-
rectional gyro indicator

Operation in VHF and UHF bands is less accurate than MW due to:
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1. VHF and UHF wavelengths affected by fuselage elements of equal size caus-
ing directional error in the bearings displayed by the directional gyro. In this
case the ARK-UD provides only a general direction to the beacon.

2. VHF wavelengths being reflected by fuselage elements causing the bearing

indicator to oscillate as the helicopter approaches the homing beacon.

ARK-UD specifications:

VHF frequency range

114.166-124.1 MHz

VHF preset frequencies

114.166 Ml'y; 121.5 MHz
114.333 Ml'y; 123.1 MHz
114.583 MI'u; 124.1 MHz

UHF frequency range 243-248 MHz
UHF preset frequency 243 MHz
Effective range to R-855UM type beacon at altitudes:

3000 m 55 km

1000 m 35 km

500 m 25 km

300 m 15 km

Bearing error

no more than £3

Beacon location error at altitude of 1000 m

no more than £200 m

Yn wn 7 1

YYBCTB
A BBKA /. Pk
— -

KAHANDI 2

Puc. 9.101. ARK-UD control panel:

1 - "BbIK/I., V1., LU, U, PIK." (OFF - NARROW BAND - WIDE BAND - PULSE - RPK) MODE
selector:

"BbIK/1." (OFF): ARK-UD system s switched off
"YIT" (NARROW BAND): CW narrow band reception, illuminates corresponding lamp
"LUM" (WIDE BAND): CW wide band reception, illuminates corresponding lamp

"W" (PULSE): the homing channel transduces 40 us pulse signals sent at 300 Hz while the audio
output channel operates over the wideband component of the receiver. Operation in PULSE
mode illuminates the corresponding

"PIIK" (RPK): not utilized

2 — "Y4YBCTB. b-M" (SENSITIVITY HIGH - LOW) switch: sets antenna sensitivity for the homing
channel
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d DIGITAL COMBAT SIMULATOR Mu-8MTB2

3 = "VKB-4LB" (FQ BAND) switch: sets VHF (up) or UHF (down) operating band. When set to
VHF, use channel selector to tune receiver to the desired frequency channel. When set to UHF,
receiver tunes to 243.000 MHz

4 — "KAHA/IbI" (CHANNEL) selector: sets preset VHF frequency

5 — volume control knob

6 — "KOHTP." (TEST) button: self-test mode operation

7—="AHT. /1. - [1." (ANTENNA L/R) buttons: pressed to manualy rotate loop antenna left or right

1231

124.1

243.0
ARK-UD operation:

Turn on the ARK-UD ADF set (27V, 115V 400Hz) and the ICS with the
"PAANOKOMINAC YKB" (ARK-UD) and "CIMy" (SPU) circuit breakers on the right
circuit breaker panel. Set the source selector on the ICS control box to the "PK
2" (SAR) position (only required for audio signal monitoring; not required for
radio compass operation) and the "Cry-PAONO" (ICS-RADIO) selector to the
RADIO (down) position.

Set the selector knob for the UGR-4UK needle No.1 to the "APK-Y" (ADF-USW)
position for bearing needle control by the ARK-UD system.

On the ARK-9 control panel:

In PUSLE mode, a tone signal with a reduced frequency is heard in the headset
(not currently implemented in DCS).

I |o|o|

The ARK-UD set can be utilized in conjunction with the R-828 radio set allowing
for homing on frequencies outside the normal ARK-UD presets. Selection of R-
828 antenna is made by setting the "P-828 CBA3b — KOMIMAC" (R-828 VOICE-
HOMING) mode switch on the right auxiliary panel to "KOMMAC" (COMASS). For
more information, see the -gsection of the manual.
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ARK-UD operation in DCS:

Utilizing the ARK-UD set in DCS requires that a transmitter is created and added
to the world by placement on the map or attached to an airborne or ground
unit. The transmitter must be configured to transmit over the correct frequency
and modulation setting compatible with the ARK-UD set. See the DCS User

L Manual for more information on unit placement and configuration in DC5 World. |

ANCC-15 (DISS-15) DOPPLER NAVIGATION SET

The DISS-15 Doppler system, operating in conjunction with the AGB-3K gyro-
horizon and the GMK-1A gyro-compass system, is designed for continuous au-
tomatic measurement and display of the ground speed components in the low
speed (hover) mode; ground speed and drift angle in the navigation mode;
computation and indication of the helicopter positional coordinates; and for de-
livery of these data to other onboard systems.

The Doppler system, in conjunction with other onboard instruments (i.e., auto-
pilot, radar altimeter, etc.) assists the pilot in solving the following navigational
and flight problems:

— navigation to waypoint coordinates

— precision approaches

— hovering and landing when current wind information is not available

— hovering and controlling helicopter movement in poor visibility or IMC
DISS-15 components:

— low frequency unit;

— coordinate computer

— high frequency unit (underside of the tail boom)
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Puc. 9.102. DISS-15 high frequency unit
— stationary flight indicator located on the pilot's (left) instrument panel

— ground speed and drift angle indicator on the copilot (right) instrument
panel

— digital display unit located on the copilot instrument panel

— "ONCC OTKA3AN" (DISS FAILURE) light on the copilot instrument panel
(illuminates when the system is in MEMORY mode or in case of failure)

— control panel on the right rack in the cockpit (behind the copilot)
— "ONCC" (DOPPLER) circuit breaker on the right circuit breaker console

The Doppler transceiver/antenna unit is located at the bottom of the tail boom.
It generates, transmits, and receives microwave energy. It sends the energy it
receives to the low frequency signal converter unit for conversion into DC sig-
nals that are proportional to the lateral, longitudinal, and vertical components of
ground speed. The unit is equipped with a fan for air cooling.

Ground speed data is supplied to the following indicators:
— low speed (hover) indicator
— ground speed and drift angle indicator
— digital display unit

When flying over water with a sea state of greater than 1 - 2, the Doppler sys-
tem switches to MEMORY mode. Previously measured readings are displayed on
the indicators. The system also switches to MEMORY mode at roll angles of
greater than 30° and pitch angles of greater than 7°.

DISS-15 specifications:

Emission type continuous
Emission frequency 13325 + 20 - 30 MHz
Emission power output no less than 2 W
Altitude limits 10-3000 m
Altitude limits in hover mode:

over land surface 2-1000 m

over water surface (sea state greater than 1) 2-500 m
Measured ground speed range 0-400 kph
Measured drift angle range +45°
Measurement error:

ground speed 0.5% =1, 5 kph
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drift angle 25 minutes
coordinates 1% = 1 km/h
Longitudinal and lateral components calculation error + 1.5 kph
Vertical component calculation error +0.4 m/s

DISS-15 DOPPLER SYSTEM CONTROLS AND INDICATORS:

DopPPLER CONTROL PANEL. used to select the operating mode of the system and
to introduce three test functions. Additionally, the following failures are contin-
ually monitored and reported by the system:

— the ground speed and drift angle indicator "M" (P) warning light illumi-
nates whenever the radio signal ground return is too weak or absent

— the Doppler control panel "M" (M) warning light illuminates in case of
Doppler system magnetron failure

— the Doppler control panel "B" (V) warning light illuminates in case of
Doppler computer failure

The "ONCC OTKA3AJT" (DISS FAILURE) annunciator on the copilot instrument
panel illuminates whenever either the "M" (M) or "B" (V) light illuminates on the
Doppler control panel.

ok 1
BNEPEA-IT7 CKOPOC TH-136 :
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Puc. 9.103. Doppler control panel:

1 — MODE selector: positions 1-4 perform test functions and do not initiate radio emissions. Po-
sition 5, "PABOTA" (OPERATE) is the normal functional mode and initiates radio emissions and
measurement of ground speed and drift angle components;

2 — "PABOTA" (OPERATE) light: indicates the system is operating normally;
3= "B" (V) light: illuminates if the Doppler computer fails;

4 — "KOHTPO/JIb" (TEST) light: indicates the system s in test mode;
5—"M" (M) light: illuminates in the event of magnetron failure.

STATIONARY FLIGHT INDICATOR: continuously displays the vertical, lateral,
and longitudinal components of helicopter ground speed during hover and low
speed flight.
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Puc. 9.104. Stationary flight indicator:

1 — Vertical pointer: displays vertical speed within a range of £10 m/s on a scale graduated to 1
my/s;

2 — Lateral and longitudinal indexes: display the lateral speed within a range of 25 kph, forward
speed up to 50 kph and rearward speed up to 25 kph. Scales graduated to 5 kph,

3 — "BbIK." (OFF) light: illuminates whenever:

forward speed passes 50 kph (stationary flight indicator disengages, ground speed and drift
angle indicator engages),

the Doppler system is in MEMORY mode;

GROUND SPEED AND DRIFT ANGLE INDICATOR: displays the ground speed and
drift angles when the helicopter is traveling at speeds in excess of 50 KPH.

1 2 3

Puc. 9.105. Ground speed and drift indicator:

1 — ground speed window: displays ground speed in kilometers per hour (KPH) within a range
of 50 - 400 KPH. At speed below 50 KPH, the window is blanked out;

2 — drrift indicator needle: indicates the drift angle, to the right or left, in degrees within a range
of £45° on a scale graduated to 2°;

3= "1" (P) light: illuminates when the Doppler system is operating in MEMORY mode,;
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4 - "P-K" (TEST - OPERATE) knob: selects either test or normal indicator operation mode. In
TEST mode, the indicator shows 306 +3.5 KPH and 15+ 1° of drift;

5-"C-M" (LAND - SEA) knob: used to select the characteristics of the surface the helicopter is
traveling over;

DraGrTAL DIsPLAY UNIT: displays the distance the helicopter has flown from the
starting point and the lateral distance to the left or right of the course that the

pilot enters on the "YIOJ1 KAPTbI" (COURSE ANGLE) counter. The readout in-
formation is provided by the Doppler computer.

>
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Puc. 9.106. Digital display unit:

1 — "POKOBOE YKJIOHEHWE KM" (LATERAL DEVIATION) counter: drum-type counter with four
wheels, right window displays direction of deviation from course ("B/IEBO" (LEFT) or "BlTIPABO"
(RIGHT)),; numerical counter displays the amount of lateral deviation in kilometers in 200 m
steps;

2= "B/T" (LEFT), "BlIP" (RIGHT) buttons: used to reset the LATERAL DEVIATION counter;

3= "TIYTb KM" (DISTANCE) counter: drum-type counter with four wheels, dis|pays the distance
the helicopter has flown from the starting point. The left window displays the relative direction,
"BITEPES]" (FORWARD) or "HA3AA" AFT of the starting point; numerical counters disipay the
distance traveled in kilometers in 200 m steps;

4 - "H" (AFT), "B" (FWD) buttons: used to reset the DISTANCE counter;

5= "VrOJ1 KAPTh!" (COURSE ANGLE) counter: drum-type counter with four wheels, displays the
desired course in degrees (first three digits) and minutes (last two digits) in 6 minute steps;

6 — "-"and "+" buttons: used to set the counters to the desired course; counter does not rollo-
ver between 0 and 360 degrees;

7 — "BKJIOHEHO" (ON) light: indicates operation of the unit;
8 — "BK/1" (ON) and "OTKJ1" (OFF) buttons. engage/disengage digital readout.

PB-5 (RV-5) RADAR ALTIMETER SET

The radar altimeter set continuously indicates absolute altitude. The system is a
"look down" device which accurately measures the distance between the air-
craft and the highest terrain from 0 to 750 meters. The system accuracy is 2
m at altitudes up to 20 m and £0.1 x N (where N equals altitude) at altitudes
above 20 m.

RV-5 components:
The RV-5 radar altimeter set includes the following components:
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— transceiver
— altimeter indicator on the pilot's (left) instrument panel

— receiving and transmitting antennas installed on the bottom of the tail
boom

— "PAOMNOBBICOTOMEP" (RV-5) circuit breaker on the right circuit breaker
console

—  "PAOVNOBBLICOTOMEP BKIJ1. - OTKJ/1." (RADAR ALTIMETER) power switch on
the left instrument panel

1
; 2
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Puc. 9.107. Radar altimeter indicator:

1 — altimeter pointer; 2 — altimeter fail flag; 3 — SET ALTITUDE knob used to adjust ground-
proximity warning setting. The SET ALTITUDE knob incorporates a yellow LOW ALT caution
light which illuminates when the helicopter descends below preset altitude; 4 — low altitude
pointer shows low altitude setting; 5 — "TECT" (TEST) button to test the altimeter; 6 —
"PALINOBBLICOTOMEP BKJ1. - OTK/1." (RADAR ALTIMETER) power switch.

The radar altimeter does not require additional adjustment or tuning for in-
flight use (except setting of ground proximity warning altitude).

Reliance on the radar altimeter is not recommended whenever:

— flying in mountainous terrain where absolute altitude variations may ex-
ceed the altimeter's limitations

— roll or pitch angle exceeds 40°

At roll angles greater than 20° the reading accuracy diminishes due to slant
range effects.

If helicopter altitude exceeds the altimeter's limitations or in case of failure, the
red fail flag appears along the scale on the right side of the indicator.

Mpv npoBepke pagnoBbICOTOMEPA B pexxnMe "KOHTponb", koTopas MoXeT
NpoM3BOANTLCS Ha Nt060N BbICOTE HaXxaTMeM KHonku TECT Ha uHamkaTope
BbICOTOMepa, HeobX0ANMMOoe BpeMsl KOHTPONS ONpeaensieTcs BpeMeHeM
NMPOXOXXAEHUS CTPENIKM MHAMKATOPA U3 3aTEMHEHHOr0 CEKTOpa A0 BbICOTbI 15 M.
Mocne oTpaboTkn KOHTPONbHOM BbICOThI (haXoK 6neHKepa He A0/KeH ObiTb B
nose 3peHusl.

The LOW ALT caution light illuminates and an audio warning tone is heard
when the helicopter descends to the set ground proximity warning altitude.

110



nesS

The radar altimeter may indicate an erroneous reading if large sized cargo is
transported on external sling.

Switching off power to the radar altimeter will raise the power/failure warning
flag on the indicator and may leave the pointer indicating along the altitude
scale.

The radar altimeter is powered with 27 VDC and 115 VAC 400 Hz.

RV-5 specifications:

Frequency range 4200-4400 MHz
Altitude range 0-750 m

Modulation type frequency

Audio warning duration 3-9 sec

Accuracy:

altitude: 0-20 m 2 m

altitude:20-750 m + 0.1 x N (N = altitude)
RV-5 operation:

Turn on the "PAANOBbLICOTOMEP" (RV-5) circuit breaker on the right cb panel

Set the "PAAMOBDBIC. BKJ1.— BbIK." (RADAR ALTIMETER) switch on the left in-
strument panel to the ON (up) position

When turned on, the radar altimeter performs a self-test indicated by the point-
er turning to the blanked area at the top of the scale and returning to the dou-
ble-graduated area at the start of the scale within 1-2 min. When complete, the
test should result in the warning flag disappearing.

If the ground proximity warning altitude is set to at least 5 meters, descent past
the warning altitude setting will trigger a 3 - 9 second audio warning tone and
illuminate the LOW ALT caution light.

Press the "TECT" (TEST) button to test the indicator. Pressing the "TECT"
(TEST) button should turn the arrow around the scale to the banked out area at
the top.

Release the "TECT" (TEST) button to allow the arrow to return to its starting
position.

5.5.3. SPECIAL PURPOSE RADIO SYSTEMS

YB-26 (UV-26) CONTROL PANEL

The UV-26 countermeasures control panel is located to the right of the over-
head panel and it is used to configure the release of infrared (IR) flare coun-
termeasures. These are used as decoys against heat-seeking missiles like the
Igla (SA-16), FIM-92 Stinger, AIM-9 Sidewinder, R-60 (AA-8 Aphid), and R-73
(AA-11 Archer), etc.
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Puc. 9.108. UV-26 control panel:

1. Program display. The digital read-out indicates the currently selected flare dispensing pa-
rameters. When the "HAJTNY-TTIPOIP" (REMAIN-PROGRAM) switch is in the "HAJIUY"
(REMAIN) position, the display shows the remaining quantity of flares (the Mi-8 can carry a
maximum of 128). When in the "MMPOIP" (PROGRAM) position, the first number indicates the
"CEPUA" (SEQUENCES) setting, the second number indicates "3AJIIM" (SALVO) setting, and
the third number shows the setting for "MHTEPBAJT" (INTERVAL).

2. Dispenser side lamp — Indication that flares will be dispensed from the left dispenser.

3. "BOPT" (LFT-RGT, left/right) release select switch. This is a three position switch that can be
set to the center position for release of flares from both sides; to the left for release of flares
from the left side or to the right for release of flares just from the right side. Depending on the
selection, the appropriate lamp(s) will be visible in the display field above. [] + RALT].

4. "CEPHSA" (SEQUENCUES) button [INSERT + RSHIFT]. Pressing this button cycles through
the number of flare sequences options. The number of sequences is equal to the number of
times the program will be run (except for 5 when the number of sequences is 12 and for 7
when the number of sequences is 15). When the value is set to 0, flares will be dispensed con-
tinuously.

5. 'BAJIIT" (SALVO) button [INSERT + RCTRL]. Press this button to cycle between the number
of flares to be released in a single program sequence. Values range 1 through

6. "CTOIT" (STOP) button [DELETE]. Stops the currently running program.
/. Dispenser side lamp — Indication that flares will be dispensed from the right dispenser.

8. "HAJTUYUE — [TPOIP" (REMAIN - PROGRAM) switch [] + RCTRL]. When set to
"HAJINYHUE" (REMAIN), the display indicates the number of flares remaining; when set to
"IMTPOrP" (PROGRAM), it shows the current flare program numeric code.

9. "MHTEPBAJT" (INTERVAL) button [INSERT + RALT]. Pressing this button cycles between the
time-delay between flare release settings. The delay Is in seconds and is equal to the displayed
number except for the cases of 7, 9 and 0, for which the intervals are 0.25, 0.5 and 0.125 se-
conds respectively.

10. "CBPOC IMPOrP" (RESET) button [DELETE + RCTRL]. This button resets the programmed
parameters to the default, "110",

11. "MYCK" (DISPENSE) button [INSERT]. Pressing this button executes the configured flare
dispersion program.

Example programs:

110: 1 sequence, dispense 1 flare, delay of 0.125s. Pressing "MYCK" releases a
single flare from the selected side container (depending on the position of the
"BOPT" (SIDE) switch). This is the default program.
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622: 6 sequences, 2 flares in a sequence, 2 second interval. Flares will be dis-
pensed in pairs, one from each side or from one side only, again depending on
the "BOPT" (SIDE) switch position.

529: 12 sequences, 2 flares in a sequence, interval of 0.5 s between releases.
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6. NORMAL PROGEDURES
6.1 OPERATING LIMITS AND RESTRICTIONS

6.1.1. CALCULATING MAXIMUM TAKEOFF WEIGHT

Maximum takeoff weight for out of ground effect vertical takeoff (landing) (OGE
maximum hover weight) is displayed by FPuc. 9.109. Maximum takeoff weight
for in ground effect vertical takeoff (landing) (IGE maximum hover weight) is
displayed by Puc. 9.110.

The maximum hover weight charts display maximum takeoff weight in relation
to the pressure altitude of the landing field and free air temperature (FAT) as-
suming calm winds, 93% main rotor RPM, disengaged PZU air inlet particle
separator system, disengaged anti-icing systems.
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Puc. 9.109. OGE maximum hover weight chart (hover altitude 20 m). PZU and anti-icing disabled.

1000
N

N O T E . If EGS installed, reduce maximum weight indicated in chart by 300 kg.

With PZU system turned on, reduce maximum weight indicated in chart by 200
kg. With engine and rotor anti-ice systems turned on, reduce maximum weight
indicated in chart by 1000 kg.

115



H, m s =< <

N \\\\
+30°
5000 —

4000 p \
ey

N
3000 \
~

2000 - \\
\ i
1000 \

-10° 30° -50°

(/
\
%\

e
-

///}%/

v % /j/ /j//
S

-
8000 9000 10000 11000 12000 13000 G, kg
Puc. 9.110. IGE maximum hover weight chart (hover altitude 3 m). PZU and anti-icing disabled.

Any headwind increases maximum takeoff weight: +200 kg at 5 m/sec; +1200
kg at 10 m/sec.

Crosswind up to 5 m/sec reduces performance by affecting the tail rotor and
increasing engine power requirements. Reduce maximum takeoff weight by 200
kg in the presence of a crosswind of up to 5 m/sec. At greater crosswind
speeds, translational lift effects become more dominant.

Performance reduction in tailwind conditions (blowback of hot exhaust gases
into the exhaust system) is not modeled in the simulation.

When calculating wind corrections for maximum hover weight, consider that
wind speed and direction may vary during takeoff/landing. Assume the lowest
maximum hover weight corresponding with possible wind variance.

If wind conditions cannot be determined, assume poor hover conditions of 4-6
m/sec tailwind.

EXAMPLE:

Puc. 9.110 includes a solution (orange arrows) to the following example prob-
lem. determine the maximum hover weight for vertical takeoff in ground effect
from an airfield located at an altitude of 2,300 m and +30°C FAT.

SOLUTION:

Using the IGE maximum hover weight chart Puc. 9.110, enter the graph from
the left at the point of the desired pressure altitude of 2,300 m. Draw a line
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horizontally to intersect the desired temperature of +30°C. From the intersec-
tion point, draw a vertical line down to find the maximum hover weight value,
in this case 11,780 kg.

To determine the maximum takeoff weight for a vertical takeoff out of ground
effect, perform the same process using the OGE maximum hover weight chart
Puc. 9.109.

MAXIMUM TAKEOFF WEIGHT FOR A RUNNING TAKEOFF:

To determine the maximum takeoff weight for a running takeoff, utilize the IGE
maximum hover weight chart Puc. 9.110, but add an additional 500 kg to the
solution. Prior to performing a running takeoff, execute a test hover to an alti-
tude of no less than 1 m to verify correct maximum weight calculation.

MAXIMUM TAKEOFF WEIGHT FOR A NOSE WHEEL RUNNING TAKEOFF:

Use nose wheel running takeoff maximum takeoff weight chart Puc. 9.111 to
determine the maximum takeoff weight for a nose wheel running takeoff.
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Puc. 9.111. Nose wheel running takeoff maximum takeoff weight chart
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Vavavi

Execute a test hover to verify correct maximum weight calculation prior to per-
forming a nose wheel running takeoff. The takeoff can be performed if the heli-
copter is able to lift off the ground during the test hover.

In all cases, the maximum takeoff weight should never exceed the helicopter
maximum gross weight of 13,000 kg.

The calculate fuel and cargo weight limitations, individual helicopter component
weights are provided in the following table:
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Table. 9.1
. Included in simula-
No Mi-8MTV2 May be .
tion model

1 Empty helicopter weight 7200
2 Crew of three 270 270
3 Cabin ladder 7.3 7.3
4 Safe 4.5
5 Auxiliary fuel tank 70 0
7 Troop seats (30) 58.7 58.7
8 Cargo ramps 31.6
9 JIMNr-150m (LPG-150M) hoist 33.5 335
10 Hoist pintle mount 19.8 19.8
11 First aid equipment 93.6
12 Assault ropes 6
13 Lubrication oil 71.7 71.7
14 Unusable fuel 20 20

fuel 0.775 kg/L

- service tank 322

- main tanks 1608

- auxiliary tanks 1388
15 Armor plating 419 419

- cockpit 332

- cargo cabin 33

- hydraulics compartment 54
16 Weapons stations racks 401 401
17 Nose PKT machine gun w/ ammo 38.8 0
18 Tail PKT machine gun w/ammo 26.9 0
19 UV-26 w/t ammo 32.6 32.6

flares 16.5 16.5
20 B8-V20A launchers w/t ammo 100
21 rockets 242
22 GUV (machine gun) 452
23 GUV (grenades) 274
24 UPK-250 230
25 Minelaying container (empty) 70
26 CTPOMbl BHELLUHEWN NOABECKM 40.9
27 BHELLHASA noaBecka (6e3 ctpon) 21.3
28 Crew O2 equipment 19.3
29 Rope ladder 19.7 19.7
30 PKV sight 2.5 2.5
31 OPB-1r sight 8.2
32 PK BoopyXeHus ¢ nynsTom 1.9 15.9
33 Rescue eqiupment: 216

-LPG-900 hoist 60

-hoist installation 95.5

-hbepma c pK 15.6

-spot light 20.5

-nonibka 30

-barop 0.9

-hand spot light (2) 2

-rescue belt (2) 4

-crew cheif belt 1.8

-rubber mat 6.6

-noabEMHOE cuaeHbe 9n

-other 5.4
34 External sling system: 65.5
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-fixed components 46.9
Releasable components 46.9
-sling cable type 1m 1.8
-sling cable type tom 9
-sling cable type 5m (2) 9.9
-lower strap (4 wr.) 14.6
-minor components 5.6
35 Rotor blade mooring equipment 43.3
36 orpaxgeHue no wraHre 13 9.3
37 L 166-vla 25 25
Total equipment weight, kg 1413.2
Total helicopter weight (oil, crew) WITHOUT fuel or arma-
ment, kg 8613.2

6.1.2. CALCULATING FLIGHT RANGE, RADIUS, AND TIME

This section provides the required data for calculating flight navigation plan-
ning.

Flight range (radius) and flight time depend on fuel quantity and consumption
rate, which in turn depends on helicopter weight, payload (which affects aero-
dynamic performance (in particular draqg)), flight altitude and airspeed.

The effects of these factors on flight distance and time are examined below.

ALTITUDE. Helicopters are generally flown at low altitudes. However if long range
operations are required, flight at altitudes of 2000 - 3000 m result in approxi-
mately 15% greater range than low altitudes.

AIRsPEED. Greatest flight range is achieved at or near optimum cruise speed
(£20 kph)

CRUISE SPEED — optimum speed that provides greatest flight range (minimum fuel
consumption rate) is provided in Table. 9.2.

Table. 9.2

Helicopter weight 11 100 kg Helicopter weight greater than

) or less 11100 kg
Altitude, m
Airspeed (kph)

indicated true indicated true
100 230 233 215 219
500 225 233 210 218
1000 220 233 205 218
2000 210 234 195 218
3000 195 230 160 190
4000 170 213 120 154
5000 120 163
6000 100 145

AERODYNAMIC FACTORS

When exhaust gas suppressor (EGS) devices are fitted, fuel consumption rates
per kilometer and per hour provided in Tabn. 9.4 increase by 6%.

With armament fitted, fuel consumption rates are as indicated in Tabn. 9.4.
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ENGINE AIR BLEED FACTORS

With anti-icing and particle separator system engaged, fuel consumption rates
indicated in the tables below increase as follows:

— engine anti-icing: 3%
— main and tail rotor anti-icing: 2%

With the PZU particle separator system engaged, fuel consumption rates per
hour provided in Tabn. 9.4 increase by 3%.

MINIMUM FUEL QUANTITY

To ensure flight safety, a minimum fuel quantity is provided, which equals 260
L for the Mi-8MTV2.

GROUND RUNUP FUEL consumpPTION (Grs) includes:

— fuel required for engine start, warm-up, and taxi: 30 kgf/5 min (6
kgf/min)

— fuel required by the APU while powering the electrical systems prior to
engine start: 1.25 kgf/min)

GROUND TARGET ATTACK RUNS consume 12 kgf of fuel/min on the first run. With 4-
minute repeat attack runs, each is estimated to consume 50 kgf, which is
equivalent to a reduction of flight radius by approximately 10 km.

Fuel consumption rates required from takeoff to altitude are provided below in
Table 6.3 (nominal engine power setting)

FUEL CONSUMPTION, DISTANCE, AND TIME REQUIRED FROM TAKEOFF TO ALTITUDE:

Table. 9.3
.8- Helicopter weight, kg
9] 11000 12000 13000
E & = = =
g Se|2) B 2|2 B2 |2 B <
g B85 ¢ =85 ¢| S |8s| g ¢
< g |zs| 5| £ |zs| 5| £ 55| 5| ¢
5 TE| ® E |CE| & E |CE| B =
= a| B a| © 2| O
Takeoff and climb - 15 - 1 15 - 1 15 - 1
100 120 20 - 15 20 - 1.5 20 - 1.5
500 120 25 - 2 30 - 2 30 - 2
1000 120 35 4 2.5 40 5 3 40 5 3
2000 120 55 7 4 60 9 4.5 70 10 5.5
3000 110 75 10 6 85 13 7 100 15 8
4000 110 95 15 7.5 | 115 19 9 140 30 | 115
4800 100 - - - - - - 215 40 18
5000 100 | 115 20 9.5 | 155 27 13 . . .
6000 90 170 30 15 * * - - - -
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Per kilometer and per hour fuel consumption rates at various altitudes and airspeeds for maximum rage depending on helicopter weight
Main rotor RPM 95%

Tabn. 9.4
Fuel consumption rate vs helicopter weight
9000 10 000 11 000 12 000 13 000
H’ m q1 H q1 Q! H Qv H qv Qv H q1 Qa H
Q, Qmin kgf/hr/ Qmin kgf/hr/ q, Qmin kgf/hr/ Qmin kgf/hr/ Qmin kgf/hr/
KO | kgiihr | atvind, kph | 9™k KON geving kph | kgtkm | 9 | atving, kph | KT KOT L geving kpn | KO KAt ving, kph

Transport configuration

100 2.66 620 4451120 2.69 627 470/120 2.75 641 495/120 2.84 | 621 520/110 2.93 | 640 550/ 120

500 2.55 593 4451120 2.6 605 455/110 2.67 621 485/110 2.76 | 601 515/110 2.84 | 623 545/ 110

1000 | 2.44 569 4257120 2.49 580 450/ 120 2.57 599 4757120 2.66 | 587 505/120 2.77 | 614 540/120

2000 | 2.24 525 400/ 100 2.33 546 425/100 2.42 572 455/110 2.56 | 559 490 /130 2.72 | 592 530/120

3000 | 2.11 485 380/100 2.23 510 410/110 2.36 540 445/120 2.65 | 500 480/ 120 2.94 | 554 535/120

4000 2 426 370/100 2.14 | 455 400/ 110 2.36 502 445/120 3.23 | 487 495/120 3.85 | 575 580/110

5000 | 2.09 354 360/100 2.37 | 406 400/ 110 2.8 488 470/110

Combat configuration without armament

100 2.75 643 445/ 100 2.81 660 475/100 2.87 676 500/ 115 2.95 | 651 530/120 3.03 | 673 555/120

500 2.67 630 435/110 2.73 646 460/ 110 2.79 663 490/ 110 2.85 | 640 515/110 2.94 | 660 545/ 115

1000 | 2.55 613 425/ 110 2.6 629 450/110 2.66 648 480/ 110 2.75 | 627 505/110 2.9 651 540/110

2000 | 2.34 570 400/ 100 2.42 586 425/100 2.53 610 460/ 100 2.63 | 599 500/115 2.81 | 638 540/ 115

3000 | 2.21 515 385/105 2.29 540 415/115 2.44 581 445/120 2.7 | 527 490/120 3 579 550/120

4000 | 2.07 447 370/120 2.23 477 405/110 2.5 523 450/ 115 3.46 | 522 525/100 4.17 | 596 630/100

5000 | 2.12 375 360/100 245 | 431 415/100 3.03 507 520/100

Combat configuration with armament

100 2.83 692 450/110 291 697 480/115 2.99 706 505/115 3.07 | 673 530/110 3.15 | 686 560 /120

500 2.75 679 440/110 2.83 681 460/110 2.91 684 490/110 2.99 | 649 520/110 3.07 | 662 550/115

1000 | 2.66 645 430/110 2.75 650 455/110 2.82 657 480/100 29 |624 510/110 2.99 | 642 545 /120

2000 | 2.45 586 405/100 2.52 593 433 /100 2.6 607 465/110 2.7 | 594 505/130 2.86 | 625 550/120
3000 | 2.26 522 385/100 2.36 536 415/100 2.48 559 450/120 2.75 | 537 495/120 3.13 | 617 560/110
4000 | 2.12 464 375/120 2.28 481 405/110 2.6 548 455 /110 3.65 | 553 545 /100 4.5 684 695/110
5000 | 2.15 376 365 /105 2.61 445 425 /100 3.6 553 595/100

q, kgt7km — fuel consuption in kg for 1 km,; Q, kgt/hr — fuel consumption in kg per hour
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FUEL CONSUMPTION, DISTANCE, AND TIME REQUIRED IN LANDING APPROACH

Table. 9.5
. . Indicated Descent rate, Fuel consump- .
Starting altitude, m awipz)ehed, m/sec tion, kgf Distance, km
> ndlandng |~ 15 1
100 120—130 2-4 20 —
500 140—150 5-6 25 5
1000 140—150 5-6 30 10
2000 140—150 5—6 45 20
3000 140—150 5-6 60 30
4000 120 3—4 90 40
5000 120 3-4 130 55
FUEL CONSUMPTION PER HOUR IN HOVER (KGF/HR) OUT OF GROUND EFFECT
Table. 9.6
Fuel consumption per hour (kgf/hr) vs airfield altitude, m
Helicopter weight
0 500 1000 2000 3000
9000 700 660 640 630 610
10000 730 710 700 690 690
11000 790 770 770 760 —
12000 850 840 840 — —
13000 920 920 — — —

To calculate the required fuel for a given mission range, calculate the fuel re-
quired for non-navigation phases of the mission (start, taxi, target attack
run(s)), add the minimum fuel quantity, then subtract this sum from the total
fuel quantity on board. Multiply the remainder by 0.95 to add 5% navigational
error factor and another 0.95 to add 5% for formation keeping.

6.2 PREFLIGHT COCKPIT CHECK

Perform the following cockpit checks prior to flight:

Make sure that the braking system is leak-free and operates normally
(after depression of the brake handle and attainment of a pressure of 31
to 34 kg/cm? in the brake line there should be no noise created by out-
going air and, after releasing the brakes, there should be no residual
pressure in the brake system) [Key com.]

Set the pressure altimeter pointers to zero and check the barometric
pressure display for compliance with the actual aerodrome pressure with
an accuracy of £1.5 mm Hg [Key com.]

energize the helicopter electrical systems [Key com.]
check crew intercommunication over the SPU-7 ICS [Key com.]

check windshield wiper operation [Key com. ]
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check and set the clock [Key com.];

check fuel quantity on the fuel gauge and set the fuel gauge selector to
"PACX" (SVC CELL) [Key com.].

For night time operations:

turn on red lighting of the instrument and control panels [Key com.]

turn on the navigation lights and MCJ1-3 (MSL-3) anti-collision light (bea-
con) [Key com.]

turn on the taxi and landing lights [Key com.]

6.3 ENERGIZING AND TESTING ELECTRICAL POWER

SOURCES

A. Turning on the batteries:

"AKKYMYJ. I" n "II" (BATT I, IT) to "BKJ1." (ON (up)) [Key com.];

check the voltage of the battery bus by setting the DC selector knob to
"LUNHBbI AKK." (BATT BUS). The voltage should be no less than 24 V.

check the condition of the batteries as follows:

a) "ASPOAP. MUTAH." (EXT PWR (external power)) selector to
"BbIKJ1." (OFF) [Key com.];

b) DC selector knob to "AKKYMYJ1. I" (BATT I) [Key com.]
c) "AKKYMY/. II" (BATT II) to "BbIKJT" (OFF (down)) [Key com.]

d) any fuel boost pump to ON and check Volts (no less than 24 V)
[Key com.]

e) DC selector knob to "AKKYMVYII. II" (BATT II) [Key com.]

f) AKKYMY/. II" (BATT II) to "BK/1" (ON (up)) [Key com.] and
"AKKYMY/1. I" (BATT I) to "BbIKJ1" (OFF (down)) [Key com.]
Check voltage (no less than 24 V).

g) fuel boost pump to OFF [Key com.];
h) "AKKYMY/. I" n "II" (BATT I, IT) to "BKJ1." (ON (up)) [Key com.];
i) DC selector knob to "LLIMHbI AKK." (BATT BUS) [Key com.].

B. Connecting to external electrical power:

To connect to an external power source on the ground:

once the "A3P. MUT. BKJTKOYEHO" (EXT PWR ON) light illuminates (after
successful connection to an external power source), check the ground
power source voltage by setting the DC selector knob to "ASPOPOM.
MAUTAH." (EXT PWR). The voltage should be within the limits of 200 -
205 V. Set the "ASPOZPOM. MUTAH." (EXT PWR) switch to "BKJ1." (ON).
Se the "MO-500A ~ 115" (Inverter 1) and "MT-200 ~ 36" (Inverter 2)
switches to the "ABTOMAT" (AUTO) (down) postion. Set the
"BbIMPAMUTENN I, 11, III" (RECTIFIERS 1, 2, 3) to the "BKJ/1." (ON) (up)
position. Check the rectifier bus voltage by setting the DC selector knob
to "LLUMHbBI BbIMP." (RECT BUSES). The voltage should be within the lim-
its of 27 - 29 V.
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— set the AC selector knob to the "~115" position. The voltage should be
115 V.

— once the "ASP. MAT. BKJTKOYEHO" (EXT PWR ON) light illuminates check
the AC ground power source voltage by setting the AC selector knob to
"ASPOPOM. MUTAH." (EXT PWR). The voltage should be within the lim-
its of 27 - 29 V.

Set the "ASPOP. MUTAH." (EXT PWR) switch to "BKJ1." (ON) and the Inverter
1 switch to "PYYHOE" (MAN).

Check the inverter output voltage by setting the AC selector knob to "~115".
The voltage should be 115 V.

6.4 STARTING THE APU AND MAIN ENGINES

Preparing for APU and main engines start:
— release the rotor brake [Key com.]

— make sure the collective pitch control lever is at the lower stop [Key
com.] and the throttle control twist grip is turned fully to the left [Key
com.], the engines throttle levers are set in the neutral detent [Key
com.], the control stick is in a position close to neutral and the fuel
shutoff levers are in the aft (closed) position [Key com.]

— switch on all the circuit-breakers and switches required for starting the
APU and main engines (the starting system, ignition systems for the
APU and main engines, fire protection system, hydraulic systems, trim
actuators, fuel tank pumps, fuel quantity gauge, engine anti-icing sys-
tem, friction clutch, electric clutch, gyro correction cutout switch, attitude
indicator, directional gyro, autopilot, voice warning system, tail rotor
pitch limit system, cockpit voice recorder, anti-collision light [Key com.]

— make sure the AC generator switches are set to "BbIKJTIOYEHO" (OFF)
(down) [Key com.]

— set the "KOHTPOJIb OATYMKOB — OrHETYLUEHWE" (FIRE EXT/TEST)
switch to "OrHETYLWWEHUE" (EXT) (up, light out) [Key com.]

— make sure the "B3/IETHbIA PEXXUM" (CONTING. PWR) circuit breaker is
onbeautbcs [Key com. ]

— ycTaHosuTb PPY[] B cpegHee nonoxeHue Ha 3awenky [Key com.];

— switch on the command radio and request clearance for engine start
[Key com.]

—  BKIOYATb MOAKauMBaOWME HAcoCbl pacxogHoro 6aka [Key com.|] u
nepekaynBaloLLMe HacoCbl OCHOBHbIX 6akoB [Key com.];

— switch on the fuel boost pumps of the service tank and the fuel transfer
pumps of the main tanks [Key com.]

— open the fuel fire (shutoff) valves [Key com.]

124



nesS

STARTING THE AI-9V APU
Start the APU prior to starting the main engines:

—  "3AMYCK- MPOKPYT.— JTOXHbI 3AMNYCK" (START-CRANK-FALSE START
selector on the APU start control panel to "3AMYCK" (START) (up) [Key
com.]

— press the "3AMNYCK" (START) button for 2 to 3 seconds [Key com.]. The
"ABTOMAT. BKJTKOMEH" (AUTO IGNITION) light should illuminate. The
APU automatically accelerates to idle speed, indicated by illumination of
the "OAB. MACJ/1. HOPMA" (OIL PRESS NORM) and "OBOPOTbl HOPMA"
(NORMAL SPEED) lights. The time to reach idle speed should not exceed
20 seconds.

Once the APU reaches idle speed, check its operational parameters and make
sure:

— continuous idle EGT does not exceed 720°C;

— "OAB. MACJTA HOPMA" (OIL PRESS NORM) and "OBOPOTbl HOPMA"
(NORMAL SPEED) lights illuminate;

— air pressure reading in the APU main air bleed line (APU pressure gauge)
is within normal parameters;

— "PE3EPBH. TEHEPAT." (STBY GEN) switch is set to "BbIK/1." (OFF)
(down) [Key com.].

The APU must run for a minimum of 1 minute before attempting to start the
main engines.

In case of an inadvertent shutdown of the APU, press the "BbIK/TTO4YEHWE AU-
9B" (APU OFF) button for 2 to 3 seconds in order to cut off fuel supply to the
APU [Key com.].

The APU start can be aborted at any time by pressing the "BbIKJTO4YEHUE AU-
9B" (APU OFF) button for 2 to 3 seconds [Key com.].

In case of an unsuccessful APU start, crank the APU as follows:

— set the "3AMYCK — MPOKPYT. — JIOXHbIA 3AMYCK" (START-CRANK-
FALSE START) selector switch to (CRANK) [Key com.];

— press the "3AMYCK" (START) button and check that the "ABTOMAT.
BKJ/IIOYEH" (AUTO IGNITION) and "AAB. MACJTIA HOPMA" (OIL PRESS
NORM) lights illuminate.

Restart attempts must be 3 minutes apart. Three attempts can be made. If the
unit does not start after three attempts, a 15 minute shut-down/cooling period
must follow before another start is attempted.

Continuous APU operation is limited to 30 minutes. In "PE3EPBH. TEHEPAT"
(STANDBY/GEN) mode, the APU cannot be operated beyond 30 minutes, after
which a 15 minute shut down/cooling period is required. Cool down the APU 15
minutes between shutdown and restart. Run the APU a minimum of 1 minute
before shutdown.

Three consecutive attempts to start the main engines via APU bleed air are al-
lowed. The duration of each air bleed cycle should not exceed 45 seconds with
intervals between the air bleed cycles no less than 1 minute, during which the
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APU is run at idle speed. The continuous running time of the APU in this condi-
tion should not exceed 13 minutes, followed by a 15 minute shut down/cooling
period.

Do NOT start the main engines with the APU in DC generator mode (STBY GEN
switch on the right side console ON (up)).

B npouecce 3anycka asuratens AN-9B Bkaovatb 0T6OP BO3Ayxa Ha 3anyck
auratenen TB3-117BM u noakntovate CTAPTEP-TEHEPATOP Ha
rEHEPATOPHbIN PEXMM 3anpeLlaeTcs.

STARTING THE TV3-117VM MAIN ENGINES

The engines starting order depends on the wind direction. The engine on the
downwind side is started first.

Set the start mode selector switch to "3AMNYCK" (START) [Key com.] and the
"JIEB. — MNMPAB." (LEFT - RIGHT) engine selector switch to the desired engine for
start (downwind first, upwind second) [Key com.].

Press the "3AMYCK" (START) button for 2 to 3 seconds to initiate the start se-
quence [Key com.]. Open (set forward) the fuel shutoff lever of the engine be-
ing started when N1 (compressor) RPM begins to rise [Key com.]. The engine
should reach idle speed within 60 seconds. The "ABTOMAT. BKJTKOYEH" (AUTO
IGNITION ON) and "CTAPTEP PABOTAET" (STARTER ON) lights should illumi-
nate during the start. After completion of the automatic starting cycle the lights
should turn off (AUTO IGNITION ON light in 30 seconds; STARTER ON light up-
on N1 RPM reaching 60-65%).

Unusual thumps or impact noises during main engine start and rotor spin up
indicate the main rotor blades centrifugal droop limiters are hitting their stops.
Carefully adjust the cyclic control stick position until the noise is eliminated.

Set the "JIEB. - MPAB." (LEFT - RIGHT) engine selector switch to the second
starting engine (upwind side) [Key com.] and repeat the starting procedure for
the second engine.

With both engines started and running at idle speed, the Nr (main rotor) RPM
should stabilize within 55-70%.

Switch on the PZU particle separators for both engines by setting the "M3Y
ABUIAT. JIEB./MPAB." (PZU LH/RH) switches to the "BKJT" (ON (up)) position
[Key com.]. Check the "JIEB. M3Y BKJ/IKOYEH." (LH PZU ON) and "MPAB. M3y
BKJTKOYEH" (RH PZU ON) lights to illuminate.

After successfully starting the main engines, allow the APU to cool down at idle
speed for 0.5 - 1 min and shut the APU down by pressing the "BbIKJTKOYEHWUE
AWN-9B" (APU OFF) button [Key com.].

If engine start is performed on battery power alone, do not shut down the APU
until engine run up is complete and Nr exceeds 88%. To provide electrical pow-
er at idle engine speeds, switch on the standby generator by setting the
"PE3EPBH. T'EHEPAT." (STANDBY GEN) [Key com.] and "MNPOBEPKA ObOPYA."
(EQUIPM TEST) [Key com.] switches to the ON (up) position.
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6.5 ENGINES WARM UP, FLIGHT CONTROLS AND
HYDRAULIC SYSTEMS CHECKS

Engine warm up is performed at idle power with collective lowered to minimum
[Key com.], throttle turned fully left [Key com.], engine condition levers set in
the idle detent (middle) position [Key com.].

Monitor the powerplant instrumentation during engine warm up. Warm up
should not exceed 1 minute.

Switch the command radio set on [Key com.].
Test the flight controls and hydraulic systems at idle power as follows:

— alternatively move the cyclic and pedals to make sure the controls move
smoothly without jamming

— as the controls are moved, the main hydraulic system pressure should
vary within a range of 45+3 to 65+%, kg/cm?. Pressure in the reserve
hydraulic system should be approximately 5 kg/cm?.

The throttle can be set from full left to full right to accelerate the engines out of
idle power once the engine outlet oil temperature reaches +30°C and the main
gearbox oil temperature reaches at least -15°C.

6.6 ENGINE RUN UP, SWITCHING ON GENERATORS AND
AVIONICS CHECKS

A. Rotate the throttle full right [Key com.], set the AC generators [Key com.]
and rectifiers switches to ON [Key com.]. Request external power to be
switched off. When the "ASP. MUT. BKJTIOYEHO" (EXT PWR) light turns off, set
the "ASPOP. MUTAH." (EXT PWR) selector switches of OFF [Key com.].

Check the AC generators output voltage to be within 200 to 205 V, the rectifiers
output voltage to be within 27 to 29 V, and the transformer output voltage to
be 115 V.

Set the M0O-500 ~115 V (Inverter 1) [Key com.] and MT-500 ~36 V (Inverter 2)
[Key com.] inverters to the ABTOMAT (AUTO (down)) position.

B. Switch on all the flight, navigation, radio communication and electronic
equipment required for the flight, and test for proper functioning. Prior to pow-
ering up the AIrb-3K (AGB-3K) attitude indicator [Key com.], cage the device by
pressing the "APPETUP" (CAGE) button [Key com.]:

— switch on and test the attitude indicator [Key com.];

— switch on the ADF and tune to the desired channel/frequency (detailed
instructions here);

— switch on the "ONCC-15" (DISS-15) Doppler navigation system [Key
com.];

— when he directional gyro heading arrow settles on the starting ground
course, set the 'MK-1A (GMK-1A) gyromagnetic compass set to I'MK (di-
rectional gyro) mode [Key com.]

— test the autopilot yaw channel by pressing the "HAMPABJIEHUE" (YAW)
[Key com.], "KPEH" (ROLL) [Key com.], "TAHFAX" (PITCH) [Key com.],
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"BbICOTA" (ALTITUDE) [Key com.] button-lamps on the autopilot control
panel. With feet off the pedals, press the 3K momentary switch on the
PU-26 control panel for a short time to the left or right [Key com.]. The
YAW channel scale on the autopilot control panel should rotate in re-
sponse to the manual heading change input.

6.7 ENGINE SHUTDOWN

In preparation for idle power setting, switch off the PZU particle separators
[Key com.] and all electrical power consumers apart from powerplant monitor-
ing and control systems. Turn the throttle full left [Key com.] and perform the
following steps:

switch OFF the rectifiers [Key com.], set the "MO-500A" (Inverter 1)
switch to "PYYHOE" (MANUAL (up)) [Key com.], switch OFF the AC gen-
erators [Key com.];

after allowing the engines a 2 minute cool down period in idle power,
close (pull aft) the "OCTAHOB. ABWI. JIEB. MPAB." (ENGINE STOP
LFT/RGT) fuel shutoff levers [Key com.];

engage the rotor brake [Key com.]; NillEo00es

with engines fully stopped, switch off the fuel fire (shutoff) valves [Key
com.];

switch off the fuel boost [Key com.] and transfer pumps [Key com.];

switch off all of the circuit breakers and set all other control switches to
OFF positions, apart from the reserve hydraulic system;

switch OFF the batteries [Key com.];

set the "CAPMM-1241M "PYYH — ABTOM"" (FLIGHT RECORDER) switch
to the "ABTOM" (AUTO) position (down) [Key com.].

6.8 PREPARING FOR TAXI AND TAXIING

A. Prior to taxi, perform a taxi check:

external power cables are disconnected [Key com.];

fuel pumps are on (check switch positions and indicator lights) [Key
com.];

APU is shut down;
all circuit breakers are switched ON.

B. Check the taxiway is clear of obstructions and proceed to:

set throttle full right [Key com.];

switch ON PZU particle separators [Key com.];;
check main rotor RPM to be within 95+2%;
request clearance to taxi;

release the wheel brakes [Key com.].
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Increase collective to set 1-2° of collective pitch and slightly push forward on
the cyclic to begin forward movement.

C. Maintain weight on wheels during taxi.

If the ground surface prevents safe taxiing, perform hover taxi using low
speed/low altitude flight.

D. Taxi speed should not exceed 15 - 20 kph. Perform taxi turns using smooth
pedal input. Avoid completely unloading weight off the nose wheel shock strut.

E. Wind speed during taxi must not exceed 15 m/sec. In crosswind conditions,
the helicopter tends to turn into the wind. Correct any uncommanded turning
tendency with slight opposite pedal and any uncommanded roll with slight op-
posite cyclic.

F. Upon reaching the takeoff position, check the flight and navigation indicators,
ensure the attitude indicator is powered up (no warning flag present), the
heading indicator shows correct bearing to the selected ADF beacon, and the
compass set is slaved and indicating correct takeoff heading.

Start the flight timer on the AChS-1 cockpit clock [Key com.].

6.9 HOVER

A. The following maximum hover altitude limitations apply depending on heli-
copter gross weight (GW):

- GW < 11,100 kg: 10 m
- GW > 11,100 kg: 5 m

Hover altitudes greater than above limitations are allowed when carrying exter-
nal sling loads or if dictated by tactical requirements.

B. Yaw rate in hover must not exceed 12°/sec.
C. To perform a hover:
— position the helicopter into the wind if possible
— check throttle set full right
— smoothly increase collective to set collective pitch to 3°

— check main rotor RPM to be 95%. If necessary adjust main rotor RPM
using the N, TRIM INCR-DECR switch on the collective control handle

— turn on the autopilot "KPEH-TAHI'AX" (ROLL-PITCH) [Key com.] and
"HAIMPABNEHUE" (YAW) [Key com.] channels by pressing the corre-
sponding button-lamps and checking for green light illumination

— continue to smoothly increase collective to lift the helicopter off the
ground and climb until reaching desired hover altitude

D. Increase of collective control during liftoff must be smooth and gradual, al-
lowing no less than 5 seconds for the engines to attain Takeoff power, ensuring
main rotor RPM is maintained within normal limits of 92 - 94%.

E. During liftoff, the helicopter tends to drift forward and left.
F. The cyclic control stick deflection in hover is approximately:
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— 1/4 stick travel aft when helicopter CG is at normal to aft limit position;
1/2 stick travel aft when helicopter CG at the forward limit position

— 1/4 stick travel right regardless of CG position
6.10 HOVER TAXI

A. Hover taxi may be performed for training purposes, special purpose

operations, and in cases where the ground surface conditions do not allow for
safe ground taxi.

B. Lateral and reverse hover flight speed may not exceed 10 kph. Use the
ground for visual reference and ensure that the flight path is clear of obstacles.

C. Forward hover flight altitude may not exceed 10 m and speed not exceed 20
kph. Use the ground for visual reference and the stationary flight indicator of
the Doppler system for precise flight control.

With wind speeds of up to 10 m/sec, hover taxi can be performed into the wind
or at 90° to the wind. With wind speeds greater than 10 m/sec, hover taxi
should only be performed into the wind.

D. Perform low level flight over uneven terrain (gullies, ditches, drop-offs, etc.)
at altitudes of no less than 20 m and speeds no less than 60 kph.

6.11 TAKEOFF

Takeoff is performed using one of the following procedures:
— vertical takeoff with acceleration in ground effect
vertical takeoff with acceleration out of ground effect

running takeoff with a ground run to a takeoff speed of 20 - 50 kph

- running nose wheel takeoff
The minimum dimensions of the airfield required for a takeoff or landing at alti-
tudes of up to 1500 m are as follows:

— 50 x 50 m for a vertical takeoff/landing free of obstacles

— 50 x 120 m for a vertical takeoff/landing with an obstacle height of 15 m
at the airfield outer edge

— 50 x 160 m for a running takeoff/landing free of obstacles

— 50 x 200 m for a running takeoff/landing with an obstacle height of 15 m
at the airfield outer edge

VERTICAL TAKEOFF WITH ACCELERATION IN GROUND EFFECT

A vertical takeoff with acceleration in ground effect may be performed when
the helicopter hovers at an altitude of no less than 3 m with the engines set to
Takeoff power.
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Puc. 9.112, Vertical takeoff with acceleration in ground effect

Position the helicopter into the wind (4) and perform a hover safety check to
ensure the helicopter is ready for takeoff (1). Confirm normal indicator readings
and a sufficient hover altitude for a vertical takeoff. Reduce altitude to 0.5 -1 m
(2) and begin the takeoff by smoothly pushing the cyclic forward while simulta-
neously advancing power as required up to Takeoff setting to avoid main rotor
RPM drooping below 92%. Accelerate in ground effect in a shallow climb to
reach 60 - 70 kph at an altitude of 20 - 30 m (3). Transition to a climbout atti-
tude while accelerating to 120 kph.

VERTICAL TAKEOFF WITH ACCELERATION OUT OF GROUND EFFECT

A vertical takeoff with acceleration out of ground effect must be performed
when the takeoff area is confined and surrounded with obstacles, and the heli-
copter’s takeoff weight allows for a hover out of ground effect.

Puc. 9.113. Vertical takeoff with acceleration out of ground effect

Position the helicopter into the wind (4). Perform a vertical takeoff while mini-
mizing drift (1) to an altitude of at least 10 m above obstacle height. In the ver-
tical climb, monitor the main rotor RPM to ensure it does not droop below 92%.
Having attained a hover altitude sufficient for a safe transition to forward flight
above obstacle height, smoothly push the cyclic forward to accelerate up to 20
- 50 kph (2). Transition to a climbout attitude while accelerating up to 120 kph

(3).

RUNNING TAKEOFF

A running takeoff may be performed if the helicopter hovers at an altitude of no
less than 1 m with the engines set to Takeoff power. For a running takeoff, only
the ROLL-PITCH channel of the autopilot should be engaged.
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Puc. 9.114. Running takeoff

Perform a hover check then land the helicopter (1). Reduce collective until the
helicopter rests on the ground with weight on wheels.

Push the cyclic forward and simultaneously increase collective to establish for-
ward acceleration up to 20 - 50 kph (2). Increase collective further to attain
Takeoff power and lift the helicopter off the ground (3).

In the takeoff run, the helicopter tends to lift off the main wheels first, followed
by the nose wheel. Compensate for this tendency with slight pull aft of the cy-
clic at the moment of liftoff.

After liftoff, continue to accelerate up to 120 kph in a shallow climb, followed by
a transition to a climbout attitude (4).

The takeoff run requires 250 - 300 m. If the takeoff area is limited or blocked
by obstacles, the transition to climbout can be made at 50 - 60 kph .

RUNNING NOSE GEAR TAKEOFF

A running nose wheel takeoff may be performed to increase takeoff perfor-
mance with a high takeoff weight or to reduce the distance of the takeoff run
on airfields that provide for a safe ground run.

Puc. 9.115. Running nose gear takeoff
Perform a hover safety check then land the helicopter (1).

Disable the autopilot by pressing the AUTOPILOT OFF button on the cyclic con-
trol stick. Reduce collective pitch to minimum by lowering the collective control
handle to the lower stop (full down). Apply the wheel brakes. Push the cyclic
control stick to the forward limit and proceed to turn ON the autopilot ROLL-
PITCH channel by pressing the corresponding button-lamp on the autopilot con-
trol panel and checking for green light illumination. Pull the cyclic control stick
to the aft limit and release the stick force by pressing the TRIM button on cyclic
control stick. The forward and aft deflection limits of the cyclic are determined
by the absence of thumping noise as the main rotor blades strike against the
flapping hinges of the rotor assembly.

Release the wheel brakes. Smoothly increase collective until the main landing
gear begins to lift off the ground. Maintain the nose gear on the ground.
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Smoothly (3 - 5 sec) push the cyclic forward 1/2 to 2/3 stick travel to begin the
ground run and establish a nose-down pitch attitude of -8 to -9° below standing
pitch (2). Control the pitch angle during the ground run by maintaining the
blade tips of the rotor disc on the horizon line. Smoothly increase engine power
to Takeoff setting in the ground run.

At approximately 40 kph the helicopter exhibits a tendency to pitch up and sink
onto the main gear, followed by a reversal and an energetic pitch down. These
tendencies must be countered with corresponding forward and aft cyclic control
adjustments.

Lift off 1 - 2 seconds after the pitch down with a smooth cyclic pull aft as
ground speed reaches 60 - 65 kph (3). Continue to accelerate to 70 - 80 kph up
to an altitude of 10 m. Proceed with climbout at a speed of 120 kph (4).

With a maximum takeoff weight of 1300 kg, a ground run of 150 m is re-
quired for a paved runway or 340 m for a field airstrip. If the helicopter’s CG is
close to the aft limit, the ground run distance increases by a factor of 1.5.

After leveling off at the desired altitude in stabilized in level flight, switch OFF
the autopilot by pressing the AUTOPILOT OFF button on the cyclic control stick,
stabilize the controls and switch ON the autopilot ROLL-PITCH and YAW chan-
nels by pressing the corresponding button-lamps on the autopilot control panel
and checking for green light illumination.

6.12 CLIMB TO ALTITUDE

A. The optimal climb speed is 120 kph in altitudes up to 2000 m; 110 kph in al-
titudes of 2000 - 4000 m; and 100 kph above 4000 m. Climbs are normally per-
formed in maximum continuous engine power. If required, the climb may be
performed in Takeoff power (limited to 6 minutes) as well as power settings be-
low maximum continuous.

After completing the takeoff, establish the desired climb rate and switch OFF
the PZU particle separators.

Puc. 9.116. Engine pressure ratio (EPR) indicator

B. Current engine power setting is monitored on the engine pressure ratio
(EPR) indicator up to an altitude of 2500 m and is determined by the position of
the side indices with respect to the "H" and "K" markers:

— Takeoff power: side indices above "H"
— Maximum continuous power: side indices above "K" up to "H"
— Cruise power: side indices aligned with or below "K"
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C. At altitudes greater than 2500 m, engine power setting is determined based
on corresponding performance charts.

D. In a climb at maximum continuous power with a constant collective pitch
angle, the main rotor RPM is automatically maintained at 95+2% up to a lim-
ited altitude. Further climb will result in the main rotor RPM drooping as engine
power output is reduced due to compressor RPM limits imposed by the engine
governor system. Maintain main rotor RPM above 92% by gradually reducing
collective pitch as main rotor RPM begins to droop. The maximum continuous
power limitations begin to affect main rotor RPM at 1000 - 1500 m.

In a climb at cruise power with a constant collective pitch angle, the main rotor
RPM is automatically maintained constant up to an altitude of 2000 - 2500 m.

In a climb at takeoff power with constant collective pitch angle, the main rotor
RPM is not maintained automatically. Maintain main rotor RPM in the 92-94%
range by gradually reducing collective pitch as altitude increases.

6.13 LEVEL FLIGHT

The recommended airspeed for flying an airfield pattern is 160 kph.

Roll angles are limited to 30° at normal takeoff weight and 20° at maximum
takeoff weight.

6.14 TRANSITIONAL MANEUVERS

A. To transition from a vertical climb to a hover after reaching the desired alti-
tude, stop the climb by smoothly reducing collective and maintain altitude with
slight collective adjustments.

B. To transition from a hover to a vertical descent, reduce collective and ensure
the descent rate does not exceed 0.2 m/sec near the ground prior to touch-
down.

C. To transition from a hover to level flight, push the cyclic forward to establish
an accelerating attitude. Simultaneously adjust (slightly increase) collective to
maintain altitude and counter any lateral drift and yaw with opposite cyclic and
pedal input. When approaching the desired airspeed, pull the cyclic aft to stabi-
lize in a level flight attitude and maintain airspeed.

D. To transition from level flight to a hover while maintaining altitude, smoothly
reduce collective and pull the cyclic aft to reduce airspeed. Upon reaching air-
speed of 50 - 60 kph, the helicopter exhibits a tendency to descend. Counter
this tendency by increasing collective. At airspeeds below 50 kph, the helicopter
develops vibrations, which disappear as airspeed is reduced further. At air-
speeds below 40 - 20 kph, the helicopter exhibits a tendency to yaw left. Timely
application of cyclic and right pedal input is required to avoid uncommanded roll
and left yaw in the transition to hover.

E. To transition from level flight to a power-on glide, reduce collective and ap-
ply cyclic to establish a desired glide speed attitude.

F. To transition from a power-on glide to level flight, apply collective to set en-
gine power as required for level flight and apply cyclic to establish a desired air-
speed.

134



nesS

G. In transitional maneuvering, the main rotor RPM is automatically maintained
at 95+ 2% only within a limited rate of collective application:

— when increasing collective, no less than 5 seconds from 1 - 3° collective
pitch up to the pitch angle establishing takeoff power.

— when reducing collective, no more than 1°/sec from any starting collec-
tive pitch angle

Collective input rates above these limits can lead to main rotor RPM drooping
below the minimum allowable limit (88%) when increasing collective or
overspeed the main rotor above the maximum allowable limit (103%) when re-
ducing collective.

If main rotor RPM runs outside 95+2%, adjust collective to return RPM to the
normal range.

Large deflections of the cyclic can lead to main rotor RPM drooping in accelera-
tions and increasing RPM in decelerations. The range of main rotor RPM diver-
gence is proportional to the rate of cyclic deflection.

When performing transitional maneuvers, unload the forces on the controls with
short presses of the TRIM button on the cyclic control handle as the flight con-
trols are adjusted.

6.15 DESCENT

Depending on altitude, power-on descent may be performed either vertically or
on a glideslope. Autorotation may only be performed on a glideslope descent.

POWER-ON VERTICAL DESCENT

A power-on vertical descent from am altitude of 10 m down to the ground is
permissible in all conditions. From an altitude of 110 m down to 10 m, a vertical
descent is only permissible when a glideslope approach cannot be performed
due to obstacles or out of tactical considerations. Descent from the helicopter’s
service ceiling down to 110 m must be performed on a glideslope and within
airspeed limitations.

In a vertical descent from an altitude of 110 m down to 10 m, the descent rate
may hot exceed 3 m/sec. If the descent rate increases beyond 3 m/sec,
smoothly increase collective to arrest the descent rate. If engine power is insuf-
ficient to arrest the descent and maintain main rotor RPM within limits, transi-
tion out of the vertical descent to a glideslope descend or forward flight to gain
airspeed.

From an altitude of 10 m down to the ground, continually reduce the rate of
descent so it does not exceed 0.2 m/sec at touchdown.

POWER-ON GLIDING DESCENT

In a power-on glideslope descent, maintain main rotor RPM within 95+2% with
collective input as required. Gradual reduction of collective pitch down to the
minimum setting is permissible to maintain a desired descent rate as altitude
decreases as long as main rotor RPM is maintained within limits.

The recommended glide speed at altitudes below 2000 m is 120 - 180 kph. The
rate of descent at this speed should be 3 - 5 m/sec.
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6.16 AUTOROTATION DESCENT
A. An autorotation descent is used in case of dual engine failure in flight. To
perform an autorotation landing:

— establish a desired descent airspeed prior to initiating the descent

— reduce collective down to the lower stop (full down) and check the main
rotor RPM to be within normal limits (95+2%)

— counter the any tendency to yaw right and pitch down with opposite pe-
dal and cyclic

— set throttle to full left

— upon transitioning to an autorotation descent, adjust collective as re-
quired to maintain main rotor RPM within limits

B. Maintain the following airspeeds in a power-on autorotation descent:
— altitude 2000 m and greater: 100 - 120 kph
— altitude below 2000 m: 120 - 190 kph

The optimum gliding speed for altitudes below 2000 m is 180 kph.

C. Maintain a descent rate of 10 - 12 m/sec. The minimum rate of descent of 10
m/sec corresponds with a gliding speed of 120 kph.

D. Avoid roll angles of greater than 20° during autorotation descents.
E. To recover from a power-on autorotation descent:

— smoothly set throttle to full right while monitoring the engine and main
rotor RPM

— at altitudes above 1500 m, counter main rotor overspeeding beyond
maximum limits by increasing collective to set a collective pitch angle of
3-4°

— at altitudes below 1500 m, increase collective pitch only after setting the
throttle to full right. Avoid drooping the main rotor RPM below 92% by
raising collective gradually

F. Maintain 100 - 120 kph in a power-off autorotation descent
6.17 LANDING

Landing is performed using one of the following procedures:
— vertical landing from a hover in ground effect
— vertical landing from a hover out of ground effect
— power-on running landing
— single engine landing
— power-off autorotation landing (only in emergency situations)

When performing any landing with forward airspeed, including autorotation
landing, disengage the autopilot YAW and ALTITUDE channels.
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VERTICAL LANDING FROM A HOVER IN GROUND EFFECT

Perform a glideslope approach at 120 kph. At an altitude of 100 m, smooth-
ly pull the cyclic aft to begin reducing forward airspeed to attain 60 - 50 kph
at an altitude of 60 - 50 m.

At an altitude of 5 - 8 m, smoothly pull the cyclic further aft and increase
collective as required to establish a hover at a altitude of 2 - 3 m.

While performing the deceleration and transitioning to a hover, release the
forces on the controls with frequent presses of the TRIM button on the cy-
clic control stick.

Upon stabilizing in a hover, smoothly decrease collective to perform a verti-
cal descent while gradually reducing vertical speed such that it does not ex-
ceed 0.2 m/sec at touchdown.

Avoid lateral drifting while in the vertical descent. Reduce collective to min-
imum only when certain that the helicopter is firmly on the ground with
weight on wheels.

In a crosswind landing, apply cyclic opposite of the wind direction to main-
tain position over the landing point until the helicopter is firmly on the
ground with weight on wheels.

VERTICAL LANDING FROM A HOVER OUT OF GROUND EFFECT

Perform a vertical landing from a hover out of ground effect only when ob-
stacles make it impossible to perform a landing from a hover in ground ef-
fect.

The procedure for a vertical landing from a hover out of ground effect is
identical to a vertical landing from a hover in ground effect.

Begin the deceleration at an altitude of 50 m above obstacle height such
that a hover position over the landing point is attained at an altitude
of no less than 5 m above obstacle height.

POWER-ON RUNNING LANDING

A power-on running landing may be performed in cases where engine power is
insufficient to ensure a hover and vertical landing (such as high gross weight,
high altitude, high temperatures).

The landing can be performed on a prepared runway or a an unprepared area
known to be safe for such an approach (must be sufficiently level and large)
provided a clear approach path is available.

Execute the final approach on a glideslope with an airspeed of 120 kph.

Maintain the glideslope such that airspeed is maintained 20 kph faster than cur-
rent altitude, i.e. 100 kph at 80 m down to an altitude of 40 m.

Perform the remainder of the descent with a continual reduction of airspeed
and rate of descent such that at 0.5 - 1 m above the ground, the airspeed is
reduced to 50 - 40 kph and the rate of descent is reduced to 0.1 - 0.2 m/sec.

Perform a smooth touchdown on the main gear and reduce collective to mini-
mum. Allow the nose gear to touch down. Set throttle to full left and apply the
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wheel brakes to brake the helicopter. Anticipate a landing run of 20 - 30 m. The
total field distance for safe operations should be no less than 100 m.

If the airfield dimensions do not allow for a landing run of 20 - 30 m, but it is
necessary to perform a running landing, execute a running landing with a short
landing run.

Begin a smooth reduction of forward airspeed and rate of descent at an altitude
of 40 - 50 m above the field by increasing collective and pitching the helicopter
up with aft cyclic while maintaining the main rotor RPM within allowed limits.
Perform a landing deceleration maneuver so as to attain near takeoff engine
power at an altitude of 5 - 10 m with a ground speed of 20 - 40 kph. At an alti-
tude of 5 - 10 m, push the cyclic forward to bring the helicopter to a landing
attitude while avoiding a tail boom strike against the ground, but ensuring con-
tinued reduction of ground speed down to 10 - 15 kph for touchdown. At an
altitude of 5 - 10 m, raise collective at a rate of 2 - 4°/sec to reduce the rate of
descent such that it is no greater than 0.2°/sec at touchdown. Upon touch-
down, push the cyclic forward 1/3 - 1/4 stick travel, reduce collective down to
minimum, set throttle to full left, and apply the wheel brakes to brake the heli-
copter.

SINGLE ENGINE LANDING

Perform a single engine landing onto a flat landing area that provides for a
clear approach or onto a prepared runway. The gross weight of the helicopter
for a single engine landing may not exceed 10,000 kg.

Perform a single engine landing into the wind if possible or with a crosswind not
exceeding 5 m/sec.

At an altitude of 300 m, before starting the APU, switch OFF the engine anti-
icing system and PZU particle separators if these were previously switched on.
Start the APU. Confirm successful APU start and illumination of the OIL PRESS
NORMAL (OABJ1. MACNA HOPMA), NORMAL SPEED (OBOPOTbl HOPMA) lights.

Execute a single engine landing so that the helicopter touches down at 10 - 20
kph or 50 kph (as decided by the pilot in command) as follows:

— control collective pitch to maintain main rotor RPM within 95+2%
— ensure the operating engine attains emergency power setting

— maintain an airspeed of 20 kph higher than current altitude (in meters)
during the approach

— establish a landing attitude at an altitude of 5- 7 m

— from an altitude of 3 - 5 m, reduce the rate of descent by increasing col-
lective. Simultaneously apply smooth right pedal to counter torque-
induced yaw from increased collective pitch and use cyclic control to
maintain the landing attitude. When increasing collective, ensure that
main rotor RPM does not fall under 88%

— upon touchdown immediately decrease collective smoothly and push the
cyclic forward 1/3 - 1/4 stick travel to prevent a tail boom strike

— apply wheel brakes after nose gear touchdown to brake the helicopter
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Using this procedure the helicopter touches down at a speed of 10 - 20 kph and
the landing run is 5 - 20 m. To touch down at a speed of 50 kph, perform the
approach such that the airspeed is maintained 20 kph higher than current alti-
tude down to an altitude of 40 m, then maintain 60 km/h down to 5 - 7 m. Per-
form the touchdown as described above, which results in a landing run of 80 -
100 m due to the higher landing speed.

6.18 SHUTDOWN

In preparation for idle power setting, switch off the PZU particle separators
[Key com.] and all electrical power consumers apart from powerplant monitor-
ing and control systems. Turn the throttle full left [Key com.] and perform the
following steps:

— switch OFF the rectifiers [Key com.], set the "MNO-500A" (Inverter 1)
switch to "PYYHOE" (MANUAL (up)) [Key com.], switch OFF the AC gen-
erators [Key com.];

— after allowing the engines a 2 minute cool down period in idle power,
close (pull aft) the "OCTAHOB. ABWI. JIEB. MPAB." (ENGINE STOP
LFT/RGT) fuel shutoff levers [Key com.];

— engage the rotor brake [Key com.]; Nr <20%?

— with engines fully stopped, switch off the fuel fire (shutoff) valves [Key
com.];

— switch off the fuel boost [Key com.] and transfer pumps [Key com.];

—  BbIKOYUTL TOoMMMBHblIE [Key com.] noakaumsatowme [Key com.] wu
nepekayunsatoLme Hacocol [Key com.];

— switch off all of the circuit breakers and set all other control switches to
OFF positions, apart from the reserve hydraulic system;

— switch OFF the batteries [Key com.];

— set the "CAPMN-1241M "PYYH — ABTOM"" (FLIGHT RECORDER) switch
to the "ABTOM" (AUTO) position (down) [Key com.].

6.19 SEARCH AND RESCUE (SAR) OPERATIONS

A. Prior to departure for a SAR mission:

— turn on the VHF ADF (PAOVMOKOMIAC YKB) circuit breaker on the right
circuit breaker panel of the overhead console.

— on the VHF ADF (APK — ¥Y[1) control panel, set the mode selector switch
to NS (LUM), the frequency selector switch to VHF (YKB), and the
CHANNELS (KAHAJTbI) selector switch to 4.

— on the intercom control box, set the selector switch to PK2 and the INT -
RADIO (Crny-PAAMNO) selector switch to RADIO (PAOMO)

— fly the helicopter to enter the search area bearing in mind that the VHF
ADF (APK — Y1) detection and homing ranges increase with altitude (at
an altitude of 500 m the coverage is no less than 25 km)
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— with the ADF operating in standby reception mode, positive  reception
of a beacon signal will be indicated by the corresponding indication light.

B. After detection and identification of the beacon signal, determine its location
as follows:

— set the mode selector switch to a position corresponding to the indication
light: narrow band NB (YI) or broadband BB (LLIM) if the NB light is on,
set the mode selector switch to NB

— test the pointer arrow by pressing the ANT L (AHT. J1) or R (AHT. I) but-
tons to manually turn the arrow and make sure that it returns to the sig-
nal bearing when the buttons are released

— turn the helicopter so that the pointer arrow points to "0" and continue
to fly the helicopter to maintain the pointer arrow in this position. At long
ranges to the beacon, begin homing in narrow band NB (¥I1) mode. As
signal strength increases (indicated by increasing volume in the head-
set), select the broadband BB (LLIM) mode. The VHF ADF operation is
more reliable in broadband mode.

6.20 FLIGHT (HOVER) OVER FEATURELESS TERRAIN USING
THE DOPPLER NAVIGATION SYSTEM

A. The stationary flight indicator provides visual indication of the ground speed
in the following speed ranges: 0 - 50 kph in forward flight, 0 -25 kph in reverse
flight, 0 - 25 kph in lateral flight.

B. The forward and lateral speeds are indicated by corresponding moving in-

dexes against a numerical scale (up and down for forward and reverse flight,

left and right for lateral flight). Vertical velocity is indicated by a moving trian-
gular index along the left side of the indicator.

Before takeoff, turn on the Doppler system by setting the DOPPLER (AWCC) cir-
cuit breaker on the overhead console and the DOPPLER (AMCC) switch on the
right switch panel of the overhead console to ON (BKIJT).

C. When hovering, observe the indicators of the Doppler system. Apply cyclic
control opposite of the movement of the line indicators to maintain a hover po-
sition by keeping the indicators inside the center ring position. Maintain the ver-
tical velocity indicator at “0” to maintain altitude.

In limited visibility conditions when the natural horizon cannot be seen, control
the helicopter’s attitude using the Attitude Indicator and other flight instru-
ments. Control hover altitude using the radar altimeter. The radar altimeter
provides accurate altitude indication up to 1000 m above ground level (AGL). If
airspeed reaches 50 kph, the stationary flight indicator will turn off and the OFF
(BbIKJ1.) light will illuminate.

6.21 NIGHT OPERATIONS IN VISUAL METEOROLOGICAL
CONDITIONS (VMC)

A. The start, ground test, and shutdown procedures for nighttime operations

are identical to daytime operations except the following: additionally turn on

the LAND LIGHTS (®APbI), NAV LTS (AHO), FORM LIGHTS (CTPOEB. OIr'HWM)

and CHK BLINKER (MPOBEPK. NAMM-MUIAJIKA) circuit breakers on the over-
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head console and set the DOME LT RED - WHITE (M/TA®OH KPACHbIN —
BEJIbII) selector switches to WHITE (BEJIbI) on the left and right switch pan-
els of the overhead console. Turn down the red lighting rheostats on the left
and right side panels of the overhead console and the flight compartment
doorway. Turn on ®P-100 taxi light.

B. After starting the engines and disconnecting the external electrical power
source, switch off the white dome lights, set the DAY - NIGHT (4EHb — HO4b)
selector switch to NIGHT (HO4b), and turn on the BLINKER (MUTAJIKA), ANTI-
COLL LIGHT (MPOBJIECK) and BLADE TIP (KOHTYP. OIrHW) switches. Set the
navigation and formation lights switches to BRIGHT (PKO) or DIM (TYCKJ10)
as desired.

Taxi with the ®P-100 taxi light on. Use the ®I1M-7 landing/search lights only
when required for improved forward visibility or taxi turns. Limit operation of
the ®IMM-7 landing/search lights to 5 minutes followed by a 5 minute cooling
period.

C. Take off with both the ®P-100 taxi and ®IIM-7 landing/search lights turned
on. Adjust the direction of the light beams in a hover at an altitude of 3 -5 m
by operating the corresponding switches on the collective control handle.

D. Accelerate and climb out to an altitude of 50 m more gradually than in day-
time operations. At an altitude of 30 - 50 m, transition to instrument flight and
turn off the taxi and landing/search lights.

E. For night time flying, refer primarily to the flight instruments with occasional
checking of the outside airspace.

F. Perform approach and landing maneuvers as during daytime operations. At
an altitude of 50 — 70 m, turn on the ®r1I1-7 landing/search lights. If the land-
ing/search lights make visual perception of the ground more difficult, turn the
lights off and use other light sources for ground reference, such as ground-
based light projectors if available. Use the radar altimeter to control altitude
with visual ground checks using available light source references.

After landing, taxi with the ®P-100 taxi light turned on.

6.22 DAY OR NIGHT OPERATIONS IN INSTRUMENT
METEOROLOGICAL CONDITIONS

A. Prior to embarking on any flight in IMC, carefully examine the weather con-
ditions in the area of operations, paying special attention to possible icing con-
ditions, wind speeds and directions. Flight inside clouds is permissible up to an
altitude of 3500 m.

B. Before taxiing out, check that all circuit breakers and switches required for
flight are turned on and set correctly. Ensure normal operation of the autopilot
control channels, attitude indicators, turn indicators, ADFs, compass system,
radar altimeter, windshield wipers, and the Doppler system speed and drift in-
dication. Check that the clock is running and set for the correct time. The pres-
sure on the barometric altimeter should correspond to the actual airfield pres-
sure when the altimeter is set to 0 altitude. Check that the compass system is
turned on and operating normally, the setting of the latitude correction, selec-
tion of magnetic compass (MK) mode, and the Doppler system is operating
normally as indicated by the FUNC (PABOTA) light on the control panel.
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C. For ambient temperatures of +5°C or below, turn on the pitot tube heaters
before taxiing out of the parking area and turn them off after taxiing to the
parking area.

Before taxiing out of the parking area in ambient temperatures of +5°C or be-
low, turn on the engine anti-ice systems to prevent icing in the air intakes and
ingestion of ice into the engines by setting the ANTI-ICING SYSTEM. ENG DUST
PR-LEFT and ANTI-ICING SYSTEM. ENG DUST PR-RIGHT (OBOI'PEB. [IBUT.
N3Y NEB. (MPAB)) switches to ON (BKJ1.).

D. Set the chart angle for the selected route on the coordinate indicator of the
Doppler system, set the range and angle error to 0, and turn off the control
panel using the OFF (BbIKJ1.) button.

E. After taxiing to the takeoff position, slave the compass system, set heading
pointer of the heading indicator to the takeoff magnetic heading.

F. Request permission for takeoff from the controller. Upon receiving clearance,
proceed with takeoff. Maintain visual contact with the ground in hover.

G. After takeoff and before entering the cloud cover, establish a climbing profile
at an airspeed of 150 kph and a climb rate of 3 - 4 m/sec. Transition to com-
plete instrument flight 25 - 30 m below cloud cover.

When flying in clouds, the following flight profiles are recommended:
— climb speed of 150 kph at climb rate of 3 - 4 m/sec
— descent speed of 120 - 200 kph at rate of descent of 3 - 4 m/sec
— horizontal flight speed of 160 - 180 kph for a standard approach
Prolonged route flying at altitudes of up to 1000 m at the following airspeed:
— 220 kph at normal takeoff weight
— 200 kph at maximum takeoff weight

6.23 WIDE RECTANGLE PATTERN

The wide rectangle pattern is a convenient landing pattern when the approach
to the locator middle marker (LMM) is made within 60° of the magnetic landing
course.

Perform an IMC approach and landing by referencing the LMM, which is posi-
tioned at a distance of 1300 m from the landing point. The recommended pat-
tern altitude is 300 m, airspeed is 160 kph, roll angle in turns is 10°.

If flying the pattern after takeoff, establish a climbing profile for an airspeed of
150 kph and a climb rate of 3 - 4 m/sec.

Perform the first turn to the crosswind leg at an altitude of no less than 150 m
at distance of 3500 m from the reference startling line (runway takeoff position)
or when the calculated flight time for the initial leg has expired (1 min 32 sec in
calm weather). Upon reaching an altitude of 300 m, establish level flight at 160
kph. In a missed approach or practice approach without landing, perform the
first turn to the crosswind leg 2 minutes after passing over the LMM.

Perform the second turn to the downwind leg when the LMM relative bearing
(RB (bearing from current heading to marker) equals 240° + drift angle (DA)
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(120° * DA for a right-hand pattern) or upon reaching the required magnetic
radio bearing (MRB, bearing to marker from due North and indicated on the
heading indicator compass card by the bearing pointer) 3 min 27 sec after

takeoff time.

Perform the third turn to the base leg when RB = 240° + DA (120° £ DA for a
right-hand pattern) or upon reaching the required MRB.

On the base leg, descent at a rate of 2 - 3 m/sec and establish an airspeed of
155 kph. Descend to an altitude of 200 m.
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Puc. 9.117. Wide rectangle pattern diagram:

S - Distance

V — Airspeed
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H — Altitude

v - Bank angle

t—Time

tt— Turn time

RB — NDB radio bearing

DA - Drift angle

MRB — Magnetic radio bearing to beacon

MHIland — Magnetic landing heading

Perform the final turn in horizontal flight at an altitude of no less than 200 m at
150 kph. Initiate the final turn at RB = 285 + SA (75° % SA for right-hand pat-
tern) or upon reaching the required MRB.

Control the turn start and pattern leg flight times based on pattern calculations.

On the base leg nearing the fourth turn to final approach, the bearing needle of
the directional gyro will be moving toward the desired course needle (set to
magnetic runway heading). At the start of the turn, the angle between the de-
sired course and bearing needles should be 15°. When the turn is executed cor-
rectly, the two needles will align approximately 30° prior to reaching final ap-
proach course.

Continue the final turn with the desired course and bearing needles aligned.

If during the first half of turn the angle between the bearing needle and the de-
sired course needle is constant or increasing, the angle of roll should be de-
creased. If after the needles align the bearing needle starts falling behind the
desired course needle, the angle of roll should be increased, but by no more
than 15°.

After recovering from the final turn, begin to descent at a rate of 2 - 3 m/sec
and reduce airspeed to pass over the LMM at 100 - 140 kph at an altitude of
100 m. If an altitude of 100 m is reached prior to passing over the locator mid-
dle marker, transition to level flight.

If the final turn is recovered on a heading different from the landing course,
perform a course correction while on the descent by checking the course devia-
tion angle when the bearing needle is centered directly ahead to the LMM. If
the difference exceeds 5°, correct the heading error by turning toward the
bearing needle (away from the desired heading needle) such that the bearing
needle is set midway between the heading index on the compass card and the
desired heading needle. If the course indicator reads a magnetic heading ex-
ceeding the landing course, perform the course correction to the right, other-
wise perform the course correction to the left.

After starting the course correction, maintain the corrective heading until the
bearing needle aligns with the desired heading needle, then turn the helicopter
so as to align the bearing needle and the desired heading needle on the landing
course over the compass card (or with an angle-off the landing course to ac-
count for drift).

In a right drift scenario, maintain the bearing and the desired heading needles
aligned along the landing course, but offset to the right along the compass card
to correspond to the drift angle.
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Maintain the current landing course after passing over the LMM.

When flying the wide rectangle pattern for landing, maintain the landing course
after passing over the LMM and execute the first turn to the crosswind leg
when the calculated flight time has expired (2 min in calm weather).

6.24 TIGHT RECTANGLE PATTERN

When the LMM is approached at an angle of greater than 60°, but less than
120° off from the landing course, use the tight rectangle landing pattern.

S=2350m
V = 155 km/M
t=55c¢

MIIP =
MK,.. + 60°

A
S=1300m
S=3350m t=41c¢
V =160 km/y
t=1mMmMH 15 ¢ /V’
] i #4; H=Z0M — — — — — -
\!O - ~ ~
= 160 km/u oz il [
.Y:100 /r?,b;?r ?.‘“ \\ \\\ \
H =300 m " A o1 | N ]
t=41c e K20 | A8 =2750 M«
7 N V=145 kmiu s | I
C a: =1 mMuH oy |
P ), ~
/’ h:;l A \\ \\\ I
3-i ,@aBOQOT 4-in QaaBQ’QOT ‘\ b k. I
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Puc. 9.118. Tight rectangle pattern diagram

After crossing the LMM, turn to a heading perpendicular to the landing (run-
way) heading (estimating the drift angle). After the estimated time has been
reached (1 min 15 sec for calm weather conditions), turn to a heading opposite
the landing heading and estimate the drift angle. Afterwards, the pattern is to
be completed like the big pattern approach.
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6.25 STRAIGHT IN APPROACH WITH TEARDROP
PROCEDURE TURN

If the LMM is approached on a magnetic heading opposite to the landing course
or if the difference does exceed 60°, perform a straight in approach with a
teardrop procedure turn.

The magnetic heading, flight time (HFT), and estimated turn angle (ETA) calcu-
lations for performing the teardrop procedure turn are prepared in advance tak-
ing into consideration approach altitude and anticipated drift angles based on
wind conditions. The resulting values are entered into a reference chart:

Procedure H (altitude), m

elements 300 400 500 600 700 800 900 1000
ETA, deg 28 19 14 12 10 8 7 6
HFT, min:sec |1:30 2:15 3:00 3:45 4:30 5:15 6:00 6:45

Note. chart assumes calm weather:
Vgs = 160 kM/y; Vs =2-3 m/s; AGS = 150 km/y; v = 10°

A

S =1000 m
t=35...45 cek

« A /
\\ ’
~ X\
1
A
A}
\
AY

S =4000 m \
V =160 Km/y
t=1mumH 30 cC s
Sf4000m
V =145 km/M
A t=t\muH 40 ¢
‘\
\
\\
H=300m W A \
\H=100m
Y L
V =150 km/4
y=10°
t, =1 MuH 27 C
R =1000 m

Puc. 9.119. Straight in approach with a teardrop procedure turn diagram

When performing a straight-in teardrop approach, navigate to the LMM at a se-
lected altitude. After passing the LMM, execute a right-hand or left-hand proce-
dure turn corresponding to the calculated turn angle (including drift calculation)
and continue flying on this heading until reaching the estimated turn to final
approach position. When the calculated horizontal leg flight time expires (HFT),
proceed to descend at an airspeed of 150 kph and a vertical speed of 2 - 3
m/sec, turn to the landing course with a roll angle of 10° and a descent of 200
m. In the final approach, compensate for the drift angle, maintain the desired
condition of flight and avoid sideslipping and skidding. Having reached an alti-
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tude of 100 m, transition to horizontal flight, passing the LMM at 100 m and an
airspeed of 100 - 140 kph.

After breaking through the cloud cover, adjust the helicopter’s position on the
descent as required and proceed to land.

6.26 SPECIAL CONSIDERATIONS FOR TAKEOFF AND
LANDING OPERATIONS AT HIGH ALTITUDES

The minimum field dimensions for a vertical takeoff or landing in ground effect
with no obstacles are 50 x 50 m. With a 15 m obstacle height, minimum dimen-
sions for the field depend on altitude as follows:

— up to 1500 m: 50 x 120
— 2000 m: 50 x 165
— 3000 m: 50 x 255
— 3500 m: 50 x 300
— 4000 m: 50 x 345
The minimum field dimensions for a running takeoff or landing are:
— up to 1500 m: 50 x 200
— 2000 m: 50 x 225
— 3000 m: 50 x 350
— 3500 m: 50 x 410
— 4000 m: 50 x 475

The minimum dimensions of a field for a single engine running landing at alti-
tudes up to 1500 m are 50 x 190 m if landing speed is 10 - 20 kph and 50 x
360 m if landing speed is 50 kph.

Perform a vertical takeoff with acceleration out of ground effect in cases where
the field is of limited dimensions and surrounded with obstacles, and available
engine power is insufficient to allow a hover out of ground effect.

Perform a vertical landing with a hover out of ground effect when landing on a
field of limited dimensions at helicopter gross weights allowing a hover out of
ground effect.

Perform a vertical takeoff with acceleration in ground effect in cases where the
available engine power is sufficient to allow a hover at an altitude of no less
than 3 m and the field dimensions allow for acceleration in ground effect.

Perform a vertical landing with a hover in ground effect in cases where the field
dimensions and approach paths, as well as the available engine power allow for
a deceleration and hover in ground effect.

Perform a running takeoff in cases where the available engine power is suffi-
cient for a hover at an altitude of no less than 1 m, and the field surface prop-
erties allow a safe takeoff run over a distance of 80 to 100 m and subsequent
acceleration in ground effect.

Perform a running landing in cases where the field surface conditions and di-
mensions allow for a safe execution of this procedure.
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In a landing approach for a vertical landing in ground effect, plan the decelera-
tion such that the outer edge of the landing point is reached at an altitude of 2
-3 m at 5 - 10 kph. Attempt to reach a hover position in the center of the land-
ing point with subsequent assessment of the ground surface and ideal touch-
down point. If necessary, approach the desired touchdown point at an airspeed
of 5 - 10 kph.

In case of obstacles on the landing approach, plan the approach to allow a min-
imum altitude of 10 m above obstacle height.

When performing an approach to deliver external sling cargo, plan and begin
the deceleration in advance. A high altitude approach with external sling load
requires 1.5 - 2 times more distance than a low altitude approach. Aggressive
deceleration leads to more difficult flight control and load instability.

6.27 TAKEOFF AND LANDING ON AN INCLINE
Landing fields in mountainous terrain typically consist of inclines of various
grades.

Incline grade limits for vertical takeoff and landing operations without engine
shutdown are:

— nose up incline: 7°

nose down incline: 5°
— left side up incline: 7°
— right side up incline: 2°30'

Incline grade limits for vertical takeoff and landing operations with engine shut-
down are:

— nose up incline/nose down incline/left side up incline: 3°
— right side up incline: 2°30'

Vertical takeoff and landing on an incline in wind speeds up to 5 m/sec are
permissible from any wind heading. In wind conditions above 5 m/sec, vertical
takeoff and landing on an incline is permissible only into the wind and within
above grade limitation guidelines. Always attempt to perform takeoff and land-
ing from an incline in either a nose or right side up incline position. A nose up
incline position is best.

When landing in a down incline position, hover at an altitude of no less than 3
m above ground to avoid striking the tail boom on the ground. Descend to
touchdown strictly vertically and avoid any drift, in particular backward.

As the helicopter is hovered 3 m above ground, the height of the tail boom tip
from the ground is 0.6 - 0.8 m. At touchdown and liftoff, the height of the tail
boom tip is 0.3 m. Aggressive deceleration just prior to achieving a hover posi-
tion during landing or excessive reduction of collective pitch may lead to the tail
boom striking the ground.

When descending to touchdown or taking off from an incline, keep the wheel
brakes depressed.
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When landing on an incline in a position perpendicular to the slope, adjust cy-
clic in the up slope direction to avoid drifting down slope. A hover over an in-
cline is maintained with some roll angle.

When lifting off from an incline in a position perpendicular to the slope, climb
strictly vertically and avoid any drift or yaw. As the helicopter lifts off, it will ex-
hibit a tendency to roll in the up slope direction, requiring opposite cyclic to
compensate and maintain position.
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7. EMERGENGY PROGEDURES
7.1 SINGLE ENGINE FAILURE
Symptoms:

- Uncommanded right yaw, the severity of which depends on the engine
power setting and airspeed at the moment of failure (the higher the en-
gine power setting and the lower the airspeed, the stronger the effect);

— Drop of compressor RPM and EGT of the failed engine;
— Increase of compressor RPM of the operating engine;
- Drooping of main rotor RPM;

— Illumination of the YP. JIEB. (MPAB.) AB. (EMER PWR LFT (RGT) ENG)
light depending on the helicopter’s weight and altitude at the moment of
failure.

7.1.1. CREW ACTIONS IN CASE OF A SINGLE ENGINE FAILURE AT AN
ALTITUDE ABOVE 100 M:

- Reduce the collective pitch to maintain main rotor RPM no less than
92%;

- Use cyclic and pedal control to correct uncommanded roll and yaw;
— Accelerate or decelerate as required to an airspeed of 120 kph;
- Determine which engine has failed by observing the instrumentation;

— Order the crew chief to close the fuel shutoff lever and the fire valve of
the failed engine;

WARNING

When closing the fuel shutoff levers and fire valves, use extreme caution not to shut down the
operating engine!

- Having reached an airspeed of 120 kph, operate the collective to set the
operating engine to a power setting sufficient to maintain level flight;

- Make sure engine performance is adequate and sufficient to maintain
level flight. Navigate to the nearest airfield or find a suitable landing lo-
cation;

- Prior to landing, check the helicopter weight.

NOTE

1. In case of a single engine failure, the power setting of the remaining engine is automatically
increased by the electronic engine governor (EEG) system all the way up to emergency power,
depending on helicopter weight.

2. In case of EEG failure in flight, the remaining engine is not automatically set to emergency
power,
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A. Crew actions if helicopter weight is under 12000 kg

Performing a gliding descent, maintain airspeed 20 kph higher than cur-
rent altitude until reaching an altitude of 40 m.

At an altitude of 40 m, begin to reduce airspeed by pulling the cyclic aft
to attain an airspeed of 40 kph at an altitude of 5 m with a vertical de-
scent rate of 2 - 3 m/sec;

At an altitude of 5 - 7 m, establish a landing attitude;

From an altitude of 3 - 5 m, reduce vertical speed by increasing collec-
tive pitch at a rate of 2 - 4°/sec. When increasing collective pitch, softly
press the right pedal to counter induced left yaw. Use the cyclic to main-
tain the landing pitch angle. While increasing collective pitch, do not al-
low rotor RPM to droop below 70%;

Land at a speed of 30 kph;

After landing, immediately proceed to smoothly lower collective to mini-
mum and simultaneously push the cyclic 1/3 - 1/4 travel forward to pre-
vent the main rotor blades from striking the tail boom.

After nose wheel touchdown, apply the wheel brakes.

B. Crew actions if helicopter weight is greater than 12000 kg

The following particulars must be taken into account:

The airspeed on the glideslope must be controlled such that 60 - 70 kph
is maintained as the helicopter reaches an altitude of 5 - 10 m;

Land at a speed of 50 kph;
Before landing, make sure the rotor RPM is no less than 88%.

NOTE

If at the moment of engine failure the airspeed is less than 120 kph and during acceleration to
an altitude of 10 - 20 m the helicopter does not reach sufficient airspeed to allow level flight
with a single engine operating in emergency power setting, transition to a rapid vertical and
forward deceleration to perform a landing as described above.

7.1.2. CREW ACTIONS IN CASE OF A SINGLE ENGINE FAILURE AT AN

ALTITUDE BELOW 100 M

Reduce collective pitch to maintain rotor RPM no less than 92% and en-
sure the remaining engine attains increased (emergency) power setting;

Use cyclic and pedal control to correct uncommanded roll and yaw;

If airspeed is above 120kph, begin to decelerate and climb by increasing
helicopter pitch to 10 - 15°;

Determine which engine has failed by observing the instrumentation;

Order the crew chief to close the fuel shutoff lever and fire valves of the
failed engine;
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- Having reached an airspeed of 120 kph, operate the collective to set the
operating engine to a power setting sufficient to maintain level flight;

- Make sure engine performance is adequate and sufficient to maintain
level flight;

- When the airspeed is stabilized, navigate to the nearest airfield or find a
suitable landing location;

If at the moment of engine failure the airspeed is less than 80 kph, actions are
as follows:

-~ Reduce collective pitch to maintain main rotor RPM no less than 92%
and ensure the remaining engine attains increased (emergency) power
setting;

- Use cyclic and pedal controls to correct uncommanded roll and yaw;

- Accelerate or decelerate as required to an airspeed of 40 - 60 kph, de-
pending on helicopter weight;

- Begin to descend with a vertical speed not exceeding 3 - 4 m/sec;
- Descend to the chosen airfield;
- Land.

7.2 DUAL ENGINE FAILURE (AUTOROTATION LANDING)
Symptoms:

- Uncommanded right yaw, the severity of which depends on the airspeed
at the moment of failure (the higher the engine power setting and the
lower the airspeed, the stronger the effect);

- Change in the cockpit sound of the powerplant;
- Rapid drop of the main rotor RPM;
— Drop of RPM and EGT of both engines.

7.2.1. CREW ACTIONS IN CASE OF DUAL ENGINE FAILURE AT AN
ALTITUDE ABOVE 100 M:

— Immediately reduce collective pitch to minimum;
— Use cyclic and pedal control to correct uncommanded roll and yaw;

— Close the engine fuel shutoff levers. Order the crew chief to close the fire
valves, turn off the boost and transfer pumps;

— Accelerate or decelerate to reach the indicated glide speed of 100 - 120
kph;

— Maintain main rotor RPM at maximum, i.e. 90 - 100% by observing the
indicator and adjusting collective control to avoid peaks over 110% and
droops under 88%;

— Jettison all external payload in order to reduce weight;
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Trim the helicopter to set a shallow dive, use cyclic control to counter
the rolling moment;

Find a suitable airfield and perform an upwind approach if possible;

If altitude allows, the approach can be adjusted using collective control
while maintaining rotor RPM within permissible limits;

At an altitude of 70 - 100 m, slightly and smoothly adjust cyclic control to
set and maintain a constant airspeed of 100 kph for a running landing or
70 kph for a vertical landing;

Starting from an altitude of 50 - 70 m, use the ground to visually gauge
and control altitude above the landing point. Use cyclic control to main-
tain helicopter pitch;

Starting from an altitude of 10 - 15 m for a running landing or 15 - 20 m
for a vertical landing, increase collective pitch to 7 - 8° (perform a flare
within approximately 1 sec) and maintain it for 0.5 - 1 sec. If this is not
sufficient to reduce the vertical speed, increase collective pitch to 12°
(within 1 - 1.5 sec) to reduce vertical speed further;

During the flare and with a collective pitch increase rate of 10°/sec, in-
crease the pitch angle to 5 - 6° in order to reduce forward airspeed for a
running landing or to 8 - 10° for a vertical landing. Maintain the pitch
angle by slightly pushing the cyclic forward;

After landing, set collective pitch to 7 - 8° and maintain it until the land-
ing run is complete and the helicopter is stopped;

Pull back the cyclic to maintain the required pitch angle during landing
until nose gear touchdown, then smoothly push the cyclic forward 1/3 -
1/4 travel and apply the wheel brakes.

NOTE

1. If the selected landing field is off course from the flight path or the approach heading must
be changed due to wind conditions, perform the required maneuver (provided sufficient altitude
is available).

2. For an autorotation landing with a 180° turn (with a roll angle of 15°) altitude must be at
least 650 m.

7.2.2. CREW ACTIONS IN CASE OF DUAL ENGINE FAILURE AT AN

ALTITUDE OF 100 M AND BELOW

If the airspeed is close to 70 kph at the moment of dual engine failure,
immediately reduce collective pitch to maintain rotor RPM of 90 - 100%.
Set a gliding speed of 70 kph for a running landing or as described
above for a flare maneuver for a vertical landing in case of a dual engine
failure at an altitude above 100 m. After touchdown, during the landing
roll, order the crew chief to close the fuel shutoff levers and fire valves,
switch off the boost and transfer pumps, and turn off all electrical power;

If the airspeed is more than 120 kph at the moment of dual engine fail-
ure, immediately reduce collective pitch to maintain main rotor RPM of
88% and simultaneously decelerate by setting helicopter pitch up to 20°
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depending on airspeed and altitude (the greater the airspeed and the
lower the altitude, the higher the pitch angle) above which the engines
had failed. Increase collective pitch to keep main rotor RPM under 110%.

Close the fuel shutoff levers of both engines. Use cyclic and pedal control to
correct any uncommanded roll and yaw.

If altitude allows for a quick deceleration to 70 kph, balance the helicopter at
this speed, then follow the above recommendations. If altitude is insufficient,
maintain helicopter pitch until ready to flare (fast pitch-up) at an altitude of 15 -
20 m.

If both engines fail in a hover, crew actions are the same as in the case of a
single engine failure, but keep in mind that in a hover, yaw instability, drop of
main rotor RPM, and transition to an uncontrolled descent are more abrupt due
to the high engine power settings required for hover.

CAUTION

In case of dual engine failure, a safe landing can be performed only on a firm and level surface.
Landing in any other conditions may cause damage to the helicopter.

7.3 ONBOARD FIRE
Symptoms:

— Illumination and flashing of red fire lights MOXXAP JIEB. AB. (FIRE LFT
ENG) or MOXXAP MPAB. AB. (FIRE RGT ENGINE), MOXXAP K0-50
(FIRE K0-50) or MOXXAP PE[Ll. BCY (FIRE XMSN/APU), depending on
where the fire has been detected;

— Presence of smoke, fire or odor of gas (not implemented in simulation);

— Illumination of the amber light I OMEPEQb (1ST DISCH) corresponding
to the compartment where a fire has been detected, upon automatic ini-
tiation of discharge of the first extinguisher.

7.3.1. CREW ACTIONS IN CASE OF ONBOARD FIRE:
a) In case of fire in the left (right) engine:

— Close the fuel shutoff lever of the affected engine;

— Order the crew chief to close the fire valve of the left (right) engine and
confirm that the first fire extinguisher has been automatically discharged;

— Abort the mission and find an airfield to land.

WARNING

After the fire has been extinguished, attempting to restart the affected engine is prohibited.
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b) In case of a gearbox or APU fire:

— If the APU is operating, shut it down;

— Confirm that the first fire extinguisher has been automatically dis-
charged.

c) If the automatic system fails (the I OMEPEQb (1ST DISCH) light is not illu-
minated), engage it manually by pressing the PYMHOE BKJIFOMEHMUE I
OYEPE[Qb (MANUAL 1ST DISCH) button for the corresponding compartment.

If the fire has been eliminated, then within 10 seconds from the moment of the
first discharge the MOXXAP JIEB.AB (FIRE LFT ENG) (or MOXXAP MPAB.B.
(FIRE RGT ENG), MOXXAP KO-50 (FIRE KO-50), MOXXAP PELl. BCY (FIRE
XMSN/APU) — depending on where the fire has occurred) lights will go off while
the I OMEPEADb (1ST DISCH) light will remain on confirming that the first ex-
tinguisher has been discharged.

If the fire has not been eliminated by the first discharge (the MOXXAP JIEB
AB. (FIRE LFT ENG) or MOXXAP NMPAB. AB. (FIRE RGT ENG), etc. light re-
mains on), manually initiate the second discharge by pressing the PYMHOE
BKJTFOMEHME II OMEPEb (MANUAL 2ND DISCH) button for the corre-
sponding compartment.

If the first discharge eliminated the fire, but left signs of fire in another com-
partment, press the PYYMHOE BKJIFOMEHME II OMEPEAb (MANUAL 2ND
DISCH) for the corresponding compartment.

NOTE

To turn off all electrical power:

— Set the FTEHEPATOPbI 1, 2 (GENERATOR 1, 2) switches to neutral (center position);

—  Turn the switches AKKYMYJITOPbI 1.2 (BATTERY 1, 2) to OTK/1. (OFF);

—  Ifthe CTr-3 starter generator is ON, set the PE3EPB FEHEP (STBY GEN) switch to
OTKJ1. (OFF).

CAUTION

After eliminating of fire, abort the mission. If the fire persists, start immediate landing with a
parachute (depending on the situation).

7.4 FAILURE OF ENGINE COMPRESSOR CONTROL (SAR)
SYSTEM

In case of an in-flight failure of the engine compressor control system ("CAP"
(SAR)), crew actions vary based on the particular failure and its indications.

Symptoms:

— Compressor RPM fluctuation of more than 1%;
— One of the engines does not respond to collective control input.
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Along with these indications, main rotor RPM is automatically maintained at
95+2%.

Crew actions:

— Should you notice any of these symptoms, abort the mission and land at
the nearest airfield.

Symptoms:

More than 2% divergence of compressor RPM between the two engines; un-
commanded increase of main rotor RPM (one of these indications or both).

A) Crew actions in hover, takeoff, or approach

With any one symptom occurring, land as soon as possible. If main rotor RPM
increases to 101% or more, smoothly turn the throttle to the left and simulta-
neously increase collective to set main rotor RPM to 95+2% and maintain it
manually at this level (as collective increases, throttle turns left).

B) Crew actions in other flight conditions:

— Pull the collective up to set main rotor RPM at 92-93%;

— Determine the type of the SAR system failure by smoothly decreasing
collective control, avoiding increasing main rotor RPM to more than 98%,
then increase collective back up. The following responses of compressor
and main rotor RPM are possible:

Variant 1. As collective is adjusted, compressor RPM of both engines fluctuates,
but main rotor RPM is automatically maintained at 95+2%. In this case, estab-
lish level flight at an airspeed of 100 - 150 kph. Abort the mission and return to
base or land on the nearest airfield.

Variant 2. When collective is decreased and increased, compressor RPM of one
engine fluctuates accordingly (decreases and increases, respectively). Main ro-
tor RPM is automatically maintained at 95+2%. The other engine continues to
operate in takeoff power setting and its compressor RPM does not fluctuate. In
this case, smoothly decrease collective to set main rotor RPM to 95%.

Smoothly lower the Engine Condition Lever (ECL) of the affected engine to re-
duce compressor RPM by 3%. This will result in increasing compressor RPM of
the normal engine. Flight control in this case remains as normal, except for in-
creasingly smoother control requirements due to only a single functioning SAR
operating to maintain main rotor RPM. Throttle is kept full right. Abort the mis-
sion, establish a level flight airspeed of 100 - 150 kph and proceed to execute a
running or vertical landing at the nearest airfield or airport.

Variant 3. Decreasing collective does not change compressor RPM of the engine
operating in takeoff power setting, but slowly decreases the compressor RPM of
the other engine while main rotor RPM is not automatically maintained at
95+2%. In this case, when main rotor RPM reaches 96%, stop decreasing col-
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lective. Turn the throttle left (decrease) to set main rotor RPM to 95%. When
maneuvering or transitioning out of level flight, set the required engine power
to maintain main rotor RPM by smoothly adjusting throttle and collective (as
collective increases, throttle turns right, as collective decreases, throttle turns
left).

Abort the mission, establish a level flight airspeed of 100 - 150 kph and proceed
to execute a running or vertical landing at the nearest airfield or airport.

7.4.1. FAILURE OF ELECTRONIC ENGINE GOVERNOR (EEG) POWER
TURBINE CHANNELS

Symptoms:

— Illumination of the yellow MPEB.ncT JIEB AB. (HIGH N2 LFT ENG) or
MPEB. nct MPAB AB (HIGH N2 RGT ENG) light on the left instrument
panel;

— the engine does not shut down.
Crew actions:

Temporarily switch off the EEG of the affected engine;

Check the MPEB.ncT JIEB. (NMPAB.) AB. (HIGH N2 LFT (RGT) ENG)
light to extinguish;

Switch on the EEG;

If the EEG light does not illuminate after resetting the EEG, check engine
operation indicators for normal readings and if no further faults are

found, continue the mission paying particular attention to the engine
performance parameters;

— If the EEG light illuminates once again and remains on, abort the mission
and land at the nearest airfield, paying particular attention to the engine
performance parameters.

7.4.2. FAILURE OF ELECTRONIC ENGINE GOVERNOR (EEG)

Symptoms:

— Illumination of the OTK/1.2PA JIEB AB. (GOV OFF LEFT ENG) or
OTKJ.OPA NPAB.AB. (GOV OFF RGT ENG).

Crew actions:
— Switch OFF the failed EEG;

— Continue the mission paying particular attention to engine performance
parameters.

— With a failed (switched off) EEG, the compressor RPM must not exceed
102.5%.

7.5 YAW CONTOL FAILURE

Symptoms:
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If the tail rotor or its transmission are damaged in flight, the helicopter exhibits
an abrupt left yaw, right roll, and negative pitch.

Crew actions:

1. Immediately reduce collective pitch and, if altitude is sufficient, order the
crew to eject from the helicopter.

2. If altitude is not sufficient for the crew to eject, crew actions are:

- Begin an autorotation descent; maintain heading by setting a roll angle
to the side opposite of the turning tendency;

- Balance the helicopter with sideslip as required; compensate the yaw
moment with lateral cyclic control;

- Find an airfield to land;
- Shut down the engines by closing the fuel shutoff levers;
- Close the fire valves, close the boost and transfer pumps (if possible);

- Perform an autorotation landing. Before landing, set a zero roll attitude
for touchdown.

3. If the actuator of the tail rotor is operative, but the cockpit controls are
damaged (the helicopter does not respond to pedal inputs), establish an air-
speed of 120 - 130 kph, adjust collective as required to establish level flight
or a shallow descent and proceed to an airfield that can be used for a safe
landing. Balance the helicopter with sideslip as required. Execute a running
landing. It is PROHIBITED to increase collective pitch before touchdown to
avoid unbalancing the helicopter.

4. If yaw control fails in hover or while moving at low altitude, crew actions
are:

— Immediately smoothly reduce collective pitch and descend to touch-
down;

— During the descent, press the right pedal and deflect the cyclic to the
right to counter left turn and left drift; pull the cyclic aft to counter the
negative pitch;

— At the moment of touchdown by the main wheels, immediately and rap-
idly minimize collective pitch and shut down the engines.

7.6 HYDRAULIC SYSTEM FAILURE
7.6.1. FAILURE OF MAIN HYDRAULIC SYSTEM
Symptoms:

The red AYBJINP.BKJTFOMEHA (B/U SYS ON) light on the center overhead
console illuminates and starts flashing while the OCHOBH. BKJTFOMEHA
(MAIN SYS ON) extinguishes;
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The pressure in the main hydraulic system drops down below 42 .48 kgf/cm2,
while the pressure in the backup hydraulic system grows up to 63 - 73 kgf/cm?2.

Crew actions:

— Set the OCHOBH rMAPOCUCTEMA (MAIN HYD) switch to to BbIK
(OFF).

NOTE

Switching to the backup system disengages the AP-34B autopilot and the collective clutch re-
lease system. In this case, collective handle friction force can be adjusted manually using the
friction hand wheel (not implemented in simulation).

— Disengage the autopilot by pressing the autopilot disconnect button on
the cyclic control stick;

— Abort the mission. With a particular attention to the hydraulic system,
perform landing in the nearest airport or onto a chosen airfield.

7.6.2. IN CASE OF FAILURE OF BOTH MAIN AND BACKUP HYDRAULIC
SYSTEMS

— Eject from the helicopter.

7.7 UNCOMMANDED LEFT YAW DURING TAKEOFF OR
LANDING

7.7.1. DURING A HOVER CHECK BEFORE TAKEOFF
Symptoms:

— The helicopter does not respond to right pedal input up to full deflection
and continues to yaw left;

— Main rotor RPM droops below the lower limit due to a sharp increase of
collective pitch angle.

Crew actions:

— Immediately decrease collective pitch by 1 - 2° to counter uncommanded
roll and pitch;

Disengage the SPUU-52 tail rotor pitch limit system;

Descend to touchdown;

At the moment of touchdown rapidly lower collective to minimum and
order the crew chief to shut down the engines, close the fire valves, and
turn off all electrical power.
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7.7.2. DURING A HOVER BEFORE LANDING
Symptoms:

— The helicopter does not respond to right pedal input up to full deflection
during final deceleration to hover prior to landing and continues to yaw
left;

— Main rotor RPM droops below the lower limit due to a sharp increase of
the collective pitch angle during final deceleration to hover prior to land-

ing;
— While turning, the helicopter loses altitude with uncontrollable evolutions
in roll and pitch.

Crew actions:
In a hover at an altitude below 10 m

— Immediately decrease collective pitch by 1 - 2° to counter uncommanded
roll and pitch;

— Disengage the SPUU-52 tail rotor pitch limit system;
— Descend to touchdown;

— At the moment of touchdown rapidly lower collective to minimum and
order the crew chief to shut down the engines, close the fire valves, and
turn off all electrical power.

In hover at an altitude above 10 m

— While applying full right pedal, quickly decrease collective pitch by 1 - 2°
and simultaneously push the cyclic forward and left to correct uncom-
manded roll and pitch angles; transition to forward flight;

— Disengage the SPUU-52 tail rotor pitch limit system;
— Execute a go-around;
— Repeat the landing approach and perform a running landing.

7.8 VORTEX RING STATE (VRS)

The helicopter is susceptible to VRS in a vertical descent of greater than 3
m/sec or in a powered glide with a forward airspeed of less than 40 kph and a
vertical speed of more than 4 m/sec.

Symptoms:

— Uncommanded rapid increase of vertical speed;

— Abrupt attitude changes and severe vibrations;

— Loss of flight control effectiveness;

— Unstable readings of airspeed and vertical speed indicators.
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Crew actions:

— Push the cyclic forward to establish a nose-down pitch of -10 to -20°, in-
crease collective to set engine power up to takeoff setting and begin to
transition into forward flight while avoiding drooping main rotor RPM be-
low 92%;

— Having reached an airspeed of 60 - 80 kph, transition to level flight.

NOTE

1. A transition out of a vortex ring state to level flight may require 50-200 m of altitude loss,
depending on:
— initial forward speed at the moment of entry into VRS;
—  the vertical descent rate at the moment of exiting VRS;
—  forward acceleration rate (pitch angle for dive) and increase of engine power;
—  helicopter weight;
—  free air temperature and pressure.

2. If the helicopter does not exit VRS quickly, vertical speed may reach 20 my/sec.

3. The pitch angle used in the acceleration out of VRS depends on the altitude of VRS exit.
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8. ARMAMENT SYSTEMS

The armament systems of the Mi-8MTV2 helicopter include unguided rockets,
cannon and machine guns, free-falling bombs, and airborne minelaying systems
(not implemented in simulation) in various payload configurations.

The weapons control system is designed to provide weapon firing/release sta-
tions, control of weapon fire modes, and weapons employment. The weapons
control system includes the following components (Puc. 9.120 v Puc. 9.121):

— 6 BDZ-57KrV (BA3-57KpB) external weapon stations equipped with "MnycC"
(PUS) fire control devices (FCD)

— Circuit breakers and switches operating weapons indication and control sys-
tems

— Pilot’s upper and lower armament control panels

— Copilot’s bombs control panel

— ESBR-3P/A (3CBP-3I1/A) electrical release control box

— Mine release control panel (not implemented in simulation)

— Fire control panel for the PKT (MNKT) nose-mounted machine gun (not imple-
mented in simulation)

— PKV (MKB) collimating sight (pilot)

— OPB-1r (OINb-1p) optical bombing sight (copilot) (not implemented in simula-
tion)

— Weapons fire switches on each cyclic control handle, bomb release triggers
on the OPB-1r (OlNb-1p) optical bombing sight and two KSB-49 (KCB-49)
remote bomb release triggers

— S$-13 gun camera
— The following weapon sub-systems:

a) unguided rocket system: B8V20-A (b8B20-A) rocket launchers (pods) fir-
ing 80 mm unguided rockets with various warhead types;

b) cannon pod system: UPK-23-250 (YINK-23-250) gun pods equipped with
GSh-23L ('w-231) twin-barrel 23 mm cannon;

¢) machine gun pod systems: GUV-8700 (I'YB-8700) gun pod (index 9-A-
669) equipped with either YakB-12.7 (4kb-12,7) (index 9-A-624) and
GShG-7.62 (I'Wr-7,62) (index 9-A-622) machine guns or with the AGS-17
(Arc-17) (index 9-A-800) grenade launcher;

d) free-falling bomb systems: 100, 250 n 500 kg bombs and incendiary con-
tainers (not currently implemented);

e) minelaying system: K-29 mine containers with 29 mine canisters of various
types (currently not implemented).
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1.Master arm switch (above left
blister)

2. Upper armament control panel
3. Lower armament control panel
4. PKV gunsight

5. Left KSB-49 remote bomb re-
lease trigger

6. Left cyclic weapons fire switch
7. Electrical release control box
8. Right cyclic weapons fire switch
9. OPB-1r optical bomb sight (not
currently implemented)

10. Right KSB-49 remote bomb
release trigger

11. Bombs control panel

12. Circuit breaker panel of the
weapons control system
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8.1 WEAPON STATIONS

The Mi-8MTV2 is equipped with an external hardpoint rack consisting of 6 B13-
57KpB (BDZ-57KrV) weapon stations and integrated MYC (PUS) fire control de-
vices (FCD). The stations are designed to carry and provide electrical com-
mands to loaded weapon systems. The hardpoints are numbered 1 — 6 left to
right (facing forward in the cockpit). Stations 1, 3, 4, 6 are equipped with PUS-
36-71 (MYC-36-71) type FCDs, which are used to control the firing of S-8 un-
guided rockets at an interval of 0.05 sec for each rocket launcher. NMYC 1 FCD
controls rocket fire from stations 1 and 2 (Puc. 9.121); NMYC 6 FCD from stations
5 and 6, MNMYC 3 FCD from station 3, and NMYC 4 FCD from station 4. Readiness of
the corresponding FCD to support rocket fire is indicated in the cockpit by the
MYC FCD lights on the pilot’s upper weapons control panel.

Puc. 9.121. External weapon stations

8.2 WEAPONS CONTROL SYSTEM CONTROLS AND
INDICATORS

The weapons system circuit-breakers, located at the top left of the Circuit-
Breaker Panel, are designed to protect the weapon system circuits from a short-
circuit. (Puc. 9.122)
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Puc. 9.122, Weapons Systems circuit-breakers.

MASTER ARM. The master arm switch connects weapon systems circuits to
the weapons fire (release) switches on the pilot controls (not to be confused
with the main power switches of weapon sub-systems, which connect specific
weapon system components to the electrical power system). With the Master
Arm switch off, it will not be possible to fire (release) weapons. This is a safety
precaution required for safe ground operations with the ground crew and
weapons preparation.

Puc. 9.123. The Master Arm switch and its associated red caution lamp.
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8.3 PILOT'S UPPER AND LOWER ARMAMENT CONTROL
PANELS

8.3.1. UPPER ARMAMENT CONTROL PANEL

The pilot's upper armament control panel (Fig. 1.5) provides indication of
weapon readiness status, control of the MAIN WEAPONS and MINELAYING
SYSTEM (not currently implemented) power switches, payload jettison, energiz-
ing of the fire control devices (FCD), PKV (IKB) collimating sight brightness,
and amount remaining of 12.7 mm, 7.62 mm, 23 mm rounds or 30 mm gre-
nades.

1 16
2 15
14
3 13
4 12
11
10
9
5
6
8
7
Puc. 9.124. Pilot’s upper weapons control panel
1. Stations loaded indication lights 9.MAIN MINE CANNISTER Power switch
2. PUS (INYC) Fire Control Devices energized 10. Aircraft Commander’s Weapons Control
indication lights Panel Lamp Test
3. Aircraft Commander’s Emergency Jettison 11. PUS (MYC) Fire Control Devices Energize
switch (releases all stores) button
4. Jettison ARMED/UNARMED switch 12.MAIN WEAPONS Power switch
5. Right-side UPK (¥YTIK) rounds remain counter if ~ 13. Unguided Rockets electrical circuit ON
UPK is loaded ( or grenades if mixed load) light

6.Left-side UPK (YT1K) rounds remain counter if 14. Gun camera ON light (not implemented)
UPK is loaded (or 12.7 mm GUV (I'YB) rounds if 15. GUV (I'YB) gun pod electrical circuit ON
mixed load) light.

7.7.62 mm GUV (I'YB) rounds remain counter 16. Jettison Armed light

8. Gun sight brightness control
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1. Stations loaded indication lights. Indicate presence of weapons on cor-
responding stations.

2. FCD energized indication lights. FCD are installed on stations 1, 3, 4, 6.
The lights indicate readiness to launch from corresponding rocket launchers
(FCD 1 for stations 1, 2; FCD 3 for station 3, FCD 4 for station 4, FCD 6 for
stations 5, 6).

TABO CUrHANM3ALMM B3BEAEHUA MTYC. MNYC ycTaHOoBNEHbI HENOCPeACTBEHHO
B BA3-57KpB N291, 3, 4, 6. CUrHanM3npyroT O NMOSOXEHUN MOABUXHOIO
KOHTaKTa npubopa ynpaBreHns cTpenbboin B NOMOXEHUN FOTOBHOCTU K
nycky HAP n3 ctBona N21. MYC-1 — ansa 6nokos Ha b N°1 un 2, NYC-3 -
ans b N2 3, NyC-4 — ana b1 N2 4, MNMYC-6 ansa 6nokoB Ha b1 N25 n 6.

3. Pilot's Emergency Jettison switch. Used to quickly lighten the helicop-
ter's gross weight in special circumstances, such as emergency landing or in
case the standard bomb release mechanisms fail.

N o t e . The pilot's emergency jettison switch released stores loaded on ALL the weapon sta-

tions, unlike the copilot's emergency jettison switch, which releases stores according to the se-

lected payload profile set on the copilot's weapons configuration panel. For example, if profile I

Is set on the weapons configuration panel, an emergency jettison attempt by the copilot will not

release any stores, because profile I corresponds to a rocket pod configuration on all weapon

stations. To release any stores by the copilot's emergy jettison switch, the payload profile selec-
tor must be set to profile II.

4. Jettison ARM/UNARM switch. Set to "BKJ1” (ARM) to jettison bombs
armed. If a mixed payload is loaded (such as bombs and rockets), both
bombs and rocket pods will jettison, but the bombs will detonate upon im-
pact.

5. Right Rounds Remain Counter. Displays nhumber of 23 mm UPK rounds
remaining in the right UPK container or total number of grenades depending
on loaded weapon system.

6. Center Rounds Remain Counter. Displays the number of 23 mm UPK
rounds remaining in the left UPK container or total number of 12.7 mm GUV
rounds depending on loaded weapon system.

7. Left Rounds Remain Counter. Displays number of 7.62 mm rounds re-
maining.
NOTE

The rounds remaining counters display the actual number of remaining rounds as follows:

- UPK: actual number divided by 2 (for example counter display of 100 means 200 rounds re-
main)

- 9-A-624: actual number divided by 5 (for example counter display of 10 means 50 remain)
- 9-A-622: actual number divided by 4

- grenade launcher: displays to actual number of grenades remaining

8. Gunsight Brightness Control. Controls PKV reticle brightness. Set to 50%
by default.

9. Minelaying system arming switch. NOT IMPLEMENTED.
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10. Lamp Test Button. Tests the lights installed on the pilot's upper weap-
ons control panel.

11. FCD Energize Button. Energizes the FCDs in preparation for rocket fire.
FCDs are energized if the WEAPONS MAIN power switch is set to ON (up),
the corresponding circuit breakers are turned on, the UPK-PKT-RKT switch is
set to RKT, and the rocket station selector switch is set to AUTO or stations
currently loaded with rockets.

12. WEAPONS MAIN power switch. Primarily intended to prevent unin-
tended weapons fire. Set to ON (up) during the target attack run. The
switch powers rockets fire circuits, FCD energized indication (lights), and
stations loaded indication (lights).

13. RKT CIRCUIT light. Illuminates if the WEAPONS MAIN (12) switch and
MASTER ARM switches are ON (Puc. 9.123).

14. GUN CAM light. Illuminates if the gun camera system is turned on (gun
camera system is not implemented).

15. GUV CIRCUIT light. Illuminates if GUV payload profile is set on the co-
pilot's weapons configuration panel and the MASTER ARM switch is ON (Puc.
9.123).

16. JETT ARM light. Illuminates if the JETTISON ARM/UNARM switch is set
to ARM.

8.3.2. LOWER ARMAMENT CONTROL PANEL

The pilot's lower armament control panel (Puc. 9.125) is used to control fire
settings for rockets and GUV containers, set the active weapon system (rockets,
23 mm UPK containers, 12.7 mm PKT nose mounted machine gun, and to pow-
er up the gun camera system.

NOTE

To set GUV containers as the active weapon, the GUV payload profile must be set on the copi-
lot's bombs control panel.
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1. Rockets Quantity switch to control selection
of 4, 8, or 16 rockets to be fired per pod
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Puc. 9.125, Pilot's lower weapons control panel.

2. Weapon Selector switch: UPK (YIK) — PKT  1lI)

(MKT) -

RKT (PC).

3.GUV (T'YB) fire selector switch

4. Gun camera switch (not implemented)

5. Charging switch for reloading the right-side

7. GUV (I'YB) payload selector switch
8. GUV (I'YB) fire burst cutoff switch
9. GUV (I'YB) burst length switch

10. Rocket Station Selector switch

YakB-12.7 guns (three cartridges for guns I, I,

1)

10

(6]

6. Charging switch for reloading the left-side
YakB-12.7 guns (three cartridges for guns I, Il,

1. Rockets Quantity switch: MO8 — NM016 — MNO04 (8 - 16 - 4). Controls
the number of rockets fired from each rocket launcher while the Weapons
Fire switch is held down. For example if two pods are loaded, set the switch
to "MNO4" to fire up to 8 rockets (4 per launcher).

2. Weapon Selector switch: YINK — IMKT — PC (UPK - PKT - RKT). Used
to select the weapon for fire when the Weapons Fire switch is pressed (ex-
cept for GUV, which has a separate selector on the copilot's weapons con-
figuration panel). YINK (UPK) — firing of UPK-23-250 gun pods. MKT (PKT) —
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10.

firing of the nose-mounted PKT machine gun when in stow mode (not im-
plemented). PC (RKT) — firing of unguided rockets from the B8v20-A
launchers (pods).

. GUV (T'YB) Fire Selector switch: BHYTP 800 BHELL — 800 BHYTP

UJIN 624 — 622. The BHYTP 800 BHELL position is used to select grenades
for fire from stations 1 and 6. The 800 BHYTP W11 624 position is used to
select grenades or the YakB-12.7 machines gun for fire on stations 2 and 5.
The 622 position is used to select the GShG-7.62 machines guns for fire on
stations 2 and 5.

This switch is used in conjunction with the GUV Payload Selector switch. All
possible switch combinations are reviewed below.

Gun Camera switch. Enables the gun sight gun camera, which records
whenever the Weapons Fire switch is pressed on the Aircraft Commander’s
Cyclic control handle. (not implemented).

YakB-12.7 Charging switch (right). Used to reload the YakB-12.7 gun
pod machine guns in case of a jam. Must be placed to the "I" position prior
to firing.

YakB-12.7 Charging switch (left). Used to reload the YakB-12.7 gun
pod machine guns in case of a jam. Must be placed to the "I" position prior
to firing.

. GUV Payload Selector switch: 800 — 624/622+800. Set to 800 when

only grenade launchers are loaded (stations 1, 2, 3, 4, 5, 6). Set to
624/622+800 when mixed payload is carried for correct fire selection: sta-
tions 1, 6 grenade launchers, 2, 5 machine gun pods.

This switch is operated in conjunction with the GUV Fire Selector switch. All
possible switch combinations are reviewed below.

GUV Cuttoff switch. When set to OFF (down), the GUV containers will fire
as long as the trigger switch is held down. When set to ON (up), the GUV
containers will fire in burst lengths as set by the BURST knob.

. GUV BURST knob. Sets the burst length for GUV containers in seconds:

— short and medium burst length is set by setting the knob to 0.25 and 0.6
seconds, respectively.

— when employing the grenade launcher, setting the knob between 0.25
and 1.00 approximately equals the number of round expanded multiplied
by a factor of 10.

— when employing the YakB 12.7 mm gun, setting the knob to 0.25 corre-
sponds to approximately 15 - 18 rounds per burst; 0.6 to 40 - 42 rounds
per burst

— when employing the 7.62 mm gun, setting the knob to 0.25 corresponds
to approximately 20 - 25 rounds per burst; 0.6 to 50 - 60 rounds.

Rocket Station Select switch: 1-2-5-6 — AUTO — 3-4. Used to se-
lect rocket stations for fire.

When set to "1-2-5-6" rockets are fired in a sequence of:
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a. rocket 1 from launchers 1 and 6
b. 0.025 interval
c. rocket 1 from launcher 2 and 5

Rockets are fired from each launcher with an interval of 0.05 seconds.

When set to AUTO, rockets are first fired from launchers on stations 1, 2, 5, 6.
Once these stations are expended, the system automatically switches to
launchers on stations 3, 4.

8.4 BOMBS CONTROL PANEL

The bombs control panel is designed to indicate weapon stations loaded status,
control tactical and emergency release of weapons, and arm the GUV firing
circuits. The panel is installed on the canopy frame on the right side of the
cockpit for use by the copilot (Puc. 9.126).

ABAPUNHBIRP

B3PbIB

NPOBEPKA
CHTH 1AMN

6 ¥ 8 9 10
Puc. 9.126. Copilot's payload configuration panel
1.Jettison ARMED switch 6. Bombs main power switch
2.Jettison ARMED light 7. Lamp test button
3.Jettison switch 8.Payload profile selector
4.Bombs cuircuit ON light 9.Paload profile guide
5. Stations loaded lights (6) 10.ESBR heating switch (not implemented)
1. Jettison ARMED switch. When set to ARMED (up), jettisoned bombs are

armed for detonation upon impact.

Jettison ARMED light. Indicates bombs are armed to detonate upon im-
pact if jettisoned. Illuminates if jettison ARMED switch is set to ARMED (up).

Jettison switch. Used to jettison bombs.

BOMBS CIRCUIT ON light. Indicates bomb release circuits are switched
on. Illuminates if BOMBS MAIN power switch is set to ON (up).
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5. Stations loaded lights. Illuminate to indicate stations loaded with bombs
when the BOMBS MAIN power switch is to ON (up).

6. BOMBS MAIN power switch. Energizes the bombs release circuits when
set to ON (up).

7. Lamp test button. Tests the lights installed on the payload configuration
panel.

8. Payload profile selector. Five-position selector is set to correspond to
current payload and used to control the release/jettison of stores only from
stations loaded with bombs (primarily intended to prevent accidental re-
lease/jettison of stores other than bombs).

I. A/l rockets: all bomb release circuits are energized, however no bombs
(or any other stores) will actually release when any of the three bomb re-
lease triggers are pressed (two KSB-49 remote triggers or the OPB-1R
optical bombing sight trigger).

NOTE

The release system does not actually "know” what types are stores are loaded on the stations,
it is only supplied the position of the payload profile selector switch (8).

II. All bombs. pressing any bomb release trigger will sequentially release
all stores from all stations starting with station 6 with the first press of
the release trigger.

II1. 4 bombs + 2 rocket launchers: pressing any bomb release trigger
will sequentially release any stores from stations 6-1-5-2 starting with the
first press of the release trigger.

IV. 2 heavy bombs + 2 rocket launchers. pressing any bomb release
trigger sequentially release any stores from stations 5-2 starting with the
first press of the release trigger.

V. 2 heavy bombs + 2 standard bombs: pressing any bomb release trig-
ger will sequentially release any stores from stations 5-2-4-3 starting with
the first press of the release trigger.

NOTE

The "-" (dash) mark on positions 1V and V indicates that no release signal will be supplied to
the corresponding station.

The “heavy bomb” symbol indicates a heavy or incindeary bomb, however this
does not affect the jettison as any store type (including rocket launcher, UPK or
GUV pod) will be successfully released from stations 5 and 2 in these payload pro-
file selector positions.

FYB (GUV). Energizes the GUV firing circuits. In this position all other
fire/release circuits are blocked and no other weapon system can be fired
or released with the exception of an emergency release by the pilot’s
emergency jettison switch.

9. Payload profile guide. Payload profile index guide for profile setting.
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10. ESBR heating switch. Set the electrical release control system heating
on/off for operations in cold (negative) temperatures (not implemented).

8.5 3CBP-3I1/A (ESBR-3P/A) ELECTRICAL RELEASE
CONTROL BOX

The ESBR electrical release control box is located below the copilot’s instrument
panel. The ESBR controls sequential single or paired release of bombs and pro-
vides for station selection for release of any store.

i 2 3

C6POC
b0Mb

Puc. 9.127. ESBR control box

1. Signal setting knob 3. ESBR power swtich
2. Signal setting index plate

1. Signal setting knob. Used to set single or pairs release mode or select the
release number in the release sequence.

2. Signal setting index plate. The index plate consists of a series of numeri-
cal indexes that indicate either single ("I") or pairs ("II") release mode set-
ting as well as Arabic humerals that indicate the current release number in
the release sequence.

3. ESBR power switch. Connects the electrical release control system to the
bomb release circuits.

When releasing bombs, all of the required circuit breakers must be switched
ON, the BOMBS MAIN power switch set ON (up), the desired payload profile
set, the ESBR signal setting knob (1) set to the desired position for release and
the ESBR power switch (3) set to "BKJ1” (ON) (right).
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When the signal setting knob is set to “\" or “0”, no stores will be released.
These positions are used to system ground tests.

POSITION I: In position “I”, the ESBR commands the weapons control system
for single bomb release in sequence from stations 6-1-5-2-4-3 (if payload pro-
file “II" is set on the bombs control panel). However if desired, the ESBR can be
used to manually select the desired station for release. For example, to select
station 3 for release:

— turn off the ESBR by setting the ESBR power switch to “BbIKJ1” (OFF) (left).

— set profile “II” on the bombs control panel (profile “V" will work as well,
however this will alter the subsequent procedure)

— set the signal setting knob on the ESBR control box to “5”

When the ESBR is turned on with the signal setting knob set to “5”, the next
press of the bomb release trigger will release the store from the sixth station in
the release sequence, i.e. station 3 given that it is preceded by stations 6, 1, 5,
2, 4 in the release sequence.

When the ESBR is turned on and profile “II” is set on the bombs control panel,
rotating the signal setting knob past the “I" position will result in automatic re-
lease (without pressing the bomb release trigger) from the consecutive sta-
tion(s) in the release sequence with each progressive setting of the knob.

POSITION II: In position “II”, the ESBR commands the weapons control sys-
tem for paired bombs release in sequence from stations 6+1, 5+2, 4+3 (if pay-
load profile “II” is set on the bombs control panel). As with single release, the
ESBR allows for manual station selection for paired release.

If profiles “IV” and “V” are set on the bombs control panel (and all relevant
components required for stores release are enabled), a first press of the bombs
release trigger will release stores from station 5 (or 5+2 if the ESBR is set to
position “II"). I.e. in these payload profiles, release commands are not supplied
to stations 6 and 1.

8.6 PKV COLLIMATING SIGHT

The PKV collimating sight (Puc. 9.128) is used to aid with visual target ranging
and weapons aiming using target size methodology when employing the nose
mounted PKT machine gun, external gun and cannon systems, rockets, and
bombs.
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Puc. 9.128. PKV collimating sight (front and side view)

1- sight elevation knob 3- reflector glass
2- mechanical ring sight (stowable) 4- sun filter glass (stowable)

The sight reticle Puc. 9.129 is turned on by the “"CUTHAJTU3ALINA"
(INDICATION) circuit breaker.

Target range is determined using the PKV reticle according to the following
formula:

by
Dy =o——
2tg(0.59,)
where:

D, = target range
b, = apparent target size (in meters)
i, = target current angular size (in mils as viewed in the reticle)

For example, an object 100 meters in width will be 100 mils across in the reticle
at a range of 1000 meters.
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Puc. 9.129. PKV reticle pattern with element sizes in mils

The sight is installed on a bracket assembly on the left side of the cockpit
ahead of the pilot’s head position. To use the sight, the pilot must raise the seat

by 15 - 20 cm.
PKV technical specifications: Table 9.1
Table 9.1
Reticle ring size: Size (mils)
inner 20
middle 60
outer 100
Reticle graduation 10
Elevation knob numerical marking each 20
Elevation knob graduation 2
Elevation knob large hash graduation 4

Elevation angle range

0-200 (0 - 11.5°)

PKYV line of sight relative to helicopter water line (sight el-

evation set to 0) 57.5 (up)
Elevation knob red index corresponding to (mils) 52.4
Overall weight 1.8 kg
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The elevation angle of the sight is set by manipulating the reflector glass using
the elevation knob. Aim is accomplished by placing the sight reticle over the
target.

The hash marks of the reticle allow for simple range estimation for targets of
known (approximated) apparent size.

The sight is equipped with a stowable reserve mechanical ring sight in case the
optical system is inoperable.

The “MOACBET MPULEJIA” (SIGHT DIMMER) rheostat on the pilot’'s upper
weapons control panel control reticle brightness. A stowable brightness filter

glass is available for use in case of bright background (such as near direct sun-
light).

The sight elevation angle is determined by projectile gravity fall, helicopter pitch
angle, and particular weapon system’s installed elevation angle relative to the
helicopter water line (WL). As such, the sight elevation angle is the angle be-
tween the projectile throw elevation and the line of sight to the target (Puc.

9.130).

Sight elevation angles are recalculated for a variety of standard target ranges,
helicopter airspeeds, flight profiles (level flight or dive) for each available weap-
on system. Sight elevation charts are provided in the Combat Employment
chapter.
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Puc. 9.130. Elevation angles relevant to weapons employment using the PKV collimating sight.
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8.7 WEAPONS FIRE AND BOMB RELEASE SWITCHES

”~
il

The WEAPONS FIRE switches installed on both cyclic control sticks are used to
employ all weapon systems, except release of bombs. Bomb (or any other ex-
ternal store) release switches are available on the OPB-1r optical bombing sight
and two KSB-49 remote bomb release triggers (one for the pilot and copilot lo-
cated to the left and right of the respective instrument panels).

8.8 WEAPON SYSTEMS

The Mi-8MTV2 weapons control system includes a number of sub-systems
which make it possible to employ a variety of weapon systems in mixed payload
configurations.

Mi-8MTV2 Payload configurations (profiles)

Available stores for each external weapon station are listed in Table. 9.7.

Table. 9.7.
In service
Available loads for weapons stations #1 - 6 for combat employment with RF mili-

tary

1 2 3 4 5 6
- B8 B8 B8 B8 - yes
B8 B8 B8 B8 B8 B8 no'
- UPK B8 B8 UPK - yes
B8 UPK B8 B8 UPK B8 no
- AB-250,100 B8 B8 AB-250,100 - yes
AB-250,100 | AB-250,100 B8 B8 AB-250,100 | AB-250,100 no
AB-250,100 | AB-250,100 | AB-250,100 | AB-250,100 | AB-250,100 | AB-250,100 yes
- AB-500 AB-250,100 | AB-250,100 A-500 - yes
GUV (GD) | GUV (MG) B8 B8 GUV (MG) | GUV (GD) no
GUV (GD) | GUV (MG) - - GUV (MG) | GUV (GD) yes
GUV (GD) | GUV (GD) - - GUV (GD) | GUV (GD) yes
- VSM VSM VSM VSM - yes
- UPK VSM VSM UPK - yes
GUV (GD) | GUV (GD) VSM VSM GUV (GD) | GUV (GD) yes
GUV (GD) | GUV (MG) VSM VSM GUV (MG) | GUV (GD) no

NOTE
Chart legend:

B8: B8V20-A rocket launcher with 20 80 mm S-8 unguided rockets;
UPK: UPK-23-250 cannon pod system;
AB-250, 100: 250 kg, 100 kg free-fall bomb,
GUV (MG): GUV-8700 pod with 1 x 12.7 mm, 2 x 7.62 mm machine guns;

GUV (GD): GUV-8700 pod with AG-17A automatic grenade launcher;

VSM. mine container, part of the VSM-1 minelayin system (not implemented in simulation).

! Not in service for administrative reasons, but technically supported by the Mi-8MTV2 weapons control

system.
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8.8.1. UNGUIDED ROCKET SYSTEM

Purpose

The unguided rocket system is designed to be employed against column or area
(group) targets consisting of unarmored or lightly armored ground units. The
Mi-8MTV2 is armed with B8V20-A rocket launchers equipped with 20 S-8 80
mm rockets. Previous generation UB-32A-24 launchers equipped with S-5 57
mm rockets are no longer in service.

Components

Used with the B8V20-A launchers, the unguided rocket system includes:

four 20-tube B8V20-A rocket launchers (Puc.9.131) (the weapons control
system support up to 6 launchers)

80 S-8 unguided rockets of various modifications (S-8M, S-8AS, S-8B, S-
8KO, S-80F) (the weapons control system supports up to 120 S-8 type
rockets)

four MYC-36-71 (PUS-36-71) fire control devices (FCD) integrated into
the external weapon stations #1, 3, 4, 6

control interfaces

-
ek

»

Puc.9.131. Loading of a B8V20-A rocket launcher on an Mi-8MTV5 helicopter.

Description

The B8V20-A rocket launcher serves as a container/casing with 20 integrated
launch tubes used to house and launch S-8 unguided rockets (Puc.9.132).
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Puc.9.132.B8V20-A launcher tubes as seen from the rear.

The rocket launchers are attached to the weapon stations via suspension locks.
The weight of an unloaded launcher is 100 kg. The weight of a loaded launcher
is 332 — 405 kg depending on rocket modification.

The technical specifications of S-8 rocket modifications available in DCS: Mi-
8MTV2 Magnificent Eight are provided below in Tabn. 9.8.

Tabn. 9.8
. S-8KOM S-8TsM S-80FP2
Rocket modification | b\ g 133 S8OM | pyc 9.134 Puc. 9.135
Destcion o e
lightly/medium I Target des- P plost
Purpose . lllumination ; . and fragmentation
armored units ignation .
effects) and lightly
and troops -
armored units
Diameter, mm 80 80 80 80
Length, mm 1570 1632 1632 1570
Launch mass, kg 11.3 12.1 11.1 16.7
Warhead/combat 3.6 4.1 4.1 9.5
section mass, kg
HE mass , kg 0.9 ok ok 2.9
lllumination Explosive frag-
Dual-purpose flares, igni- mentation, pene-
(shaped tion 17 sec trating (delayed
Warhead type charge/ after launch, smoke HE detonation),
fragmentation) duration 40 1000 - 2000 frag-
sec ments of 3-6 ¢
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Peak velocity, m/sec Up to 650 Up to 545 670 Up to 450
Muzzle velocity, 37-52 37-52 37-52 37-52
m/sec
Targeting elevation
angle (mils) at 2000 76 ek 76 98

m, level flight, V=200
Kph

Puc. 9.133. S-8KOM rocket

Puc. 9.134. S-8TsM rocket

Puc. 9.135. S-80FP2 rocket

Ripple and salvo firing of rockets from multiple stations in various payload pro-

files is accomplished by use of MYC-36-71 (PUS-36-71) fire control devices

(FCD), which are integrated into the weapons stations. FCDs process and sup-
ply electric signals to the launch tubes of the B8V20-A launchers to command
rocket launch. FCD-1 controls the launchers on stations #1-2; FCD-3 controls
the launcher on station #3; FCD-4 controls the launcher on station #4; FCD-6
controls the launchers on stations #5-6.

Attached to the weapons stations, the launchers are elevated 1° up from the
helicopter water line.
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Rocket employment procedures are described in the Weapons Employment
chapter.

8.8.2. UPK CANNON SYSTEM

Purpose

The UPK podded cannon system is designed to be employed against individual
and group unarmored or lightly armored ground targets within visual contact in
day and night time conditions.

Components

The YKIM-23-250 (UPK-23-250) cannon pods are equipped with GSh-23L 23 mm
twin barrel cannon.

The podded cannon system includes the following components:

— two UPK-23-250 cannon pods equipped with the GSh-23L cannon (Puc.
9.136)

— two weapons stations (#2, 5) supporting UPK-23-250 cannon pod load-
ing

— control interfaces

Puc. 9.136. UPK-23-250
Description

Each UPK pod is loaded with 250 rounds of 23 mm ammunition. The weight of
a loaded UPK pod is 230 kg. The system includes an automatic burst cutoff of
0.16 seconds, during which 8-10 rounds are fired. The burst length cannot be
adjusted.

The technical specifications of the GSh-23L cannon employed in the UPK-23-
250 cannon system are provided below in Table. 9.9.

Table. 9.9

Specification Value

Caliber, m 23

Dimensions, mm:
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length 1537
width 165
height 168
Mass, kg 50+1.5
Rate of fire, rounds/min 3000-3400
Muzzle velocity, m/sec 71515
Recoil impulse, kgf <2900
Ammunition capacity 250
Max burst length, rounds 10
Thermal capacity, rounds 250

Aim is accomplished using the PKV collimating sight.
Attached to the weapons stations, the UPK pods are parallel to the helicopter

water line.

Cannon employment procedures are described in the Weapons Employment

chapter.

8.8.3. GUV UNIVERSAL GUN OR GRENADE LAUNCHER CONTAINER

SYSTEMS

Purpose

GUV machine gun and grenade launcher podded systems are designed to be
employed against individual and group unarmored or lightly armored ground
targets within visual contact in day and night time conditions.

Components

The GUV gun pod systems include the following components:

— GUV-1 (GUV-8700) pod equipped with AG-17A (AP-30) 30 mm “Plamya-
A” automatic grenade launcher (service index 9-A-800) (Puc. 9.137) or
single YakB-12,7 (service index 9-A-624) 12.7 mm machine gun and twin
GShG-7,62 (service index 9-A-622) 7.62 mm machine guns (Puc. 9.138)

— four weapons stations (#1, 2, 5, 6) supporting GUV pod loading
— control interfaces
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Puc. 9.137. GUV-1 equipped with automatic greande launcher

Puc. 9.138. GUV-1 equipped with machine guns

Description

The grenade launcher variant of the GUV pod system is equipped with the AG-
17A 30 mm automatic grenade launcher (“Plamya-A”, AP-30, 9-A-800) (Puc.
9.139).
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Puc. 9.139. AG-17A ("Plamya-A") grenade launcher
and VOG-17 grenade munition

The grenade launcher pod is loaded with 300 grenades.

The technical specifications for the AG-17A (AP-30) automatic grenade launcher

and its munition are provided below in Table. 9.10

Table. 9.10
Specifications Value
Caliber, m 30
Munition VOG-17 (VOG-17M)
Mass of grenade launcher, kg 21-22
Muzzle velocity, m/sec 185
Muzzle energy, J 4791
Firing mode Continuous (automatic)
Rate of fire 600/min
Practical range 1700
Direct fire range for 2 m target, m 200 - 250
Mass of munition, g 350/ 280 (36 g HE)
Self-destruct time, sec 25-27
Kill radius , m 6-7

The machine gun variant of the GUV pod system is equipped with a single
YakB-12,7 (9-A-624) 12.7 mm machine gun (Puc. 9.140) and two GShG-7,62

(9-A-622) 7.62 mm machine guns (Puc. 9.141).

Puc. 9.140. YakB-12,7 12.7 mm 4-barrel Gatling gun
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Puc. 9.141. GShG-7,62 7.62 mm 4-barrel Gatling gun

The gun variant of the GUV pod is loaded with 750 rounds of 12.7 mm ammuni-
tion and 3400 rounds of 7.62 mm ammunition.

The technical specifications for the machine guns equipped on the GUV-1 pod

system are provided below in Table. 9.11.

Table. 9.11

Specifications Value
Caliber, mm 12.7 7.62
Dimensions, mm:

length 1345 800

width 145

height 190
Mass, kg 45 19
Rate of fire, rounds/min 4000-4500 6000
Muzzle velocity, m/sec 810 850
Recoil impulse, kgf 1400
Ammunition capacity, rounds 750 1800
Max burst length, rounds 400 1000
Operational life, rounds 8000

The weight of a loaded machine gun variant of the pod does not exceed 452
kg. The weight of a loaded grenade launcher variant does not exceed 274 kg.

In the grenade launcher pod is loaded on weapons stations #1, 2, 5, 6 (1, 6 if
only two pods loaded). The machine gun pod is loaded only on stations #2, 5.

The machine gun pods are attached to the weapons station parallel to the heli-
copter water line. The grenade launcher elevation is +6° from the water line.

The weapons control system supports simultaneous loading of grenade launch-
er and machine gun pod systems. In this case, grenade launcher pods are
loaded on stations #1, 6 while machine gun pods are loaded on stations #2, 5.
Employment of the different pod systems in the same payload configuration
must be separate (i.e. cannot fire grenade launcher and machine gun pods
simultaneously).

Limitations

The YakB-12,7 gun requires cooling time after expanding 400 rounds of ammu-
nition as follows:

— 25 min if OAT is greater than +10°C
— 15 min if OAT is -10°C to +10°C

— 5 min if OAT is below -10°C
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The GShG-7,62 gun requires a 25 minute cooling cycle after expanding 1000
rounds of ammunition if OAT is under 20°C. If OAT exceeds 20°C, fire past
1000 rounds is prohibited.

8.8.4. BOMB DELIVERY SYSTEM

Purpose

The bomb delivery system is designed to be employed against ground targets
using aimed bombing with 100, 250, or 500 kg free-fall bombs released from
level flight within visual target contact in day and night time conditions.

Components
The bomb delivery system includes the following components:

— six weapons stations equipped with B]3-55TH (BDZ-55TN) suspension
locks

— OnNB-1P (OPB-1R) optical bombing sight with “JIEBO — NMPABO" (LEFT-
RIGHT) cueing signal lighting

— 2CBP-3I1/A (ESBR-3P/A) electrical release control system
— system controls
Description

At altitudes between 100 — 4000 m, bomb sighting is performed by the copilot
using the OPB-1R optical bombing sight. At altitudes below 100 m, bomb sight-
ing is performed by the pilot using the PKV collimating sight.

The right KSB-49 remote bomb release trigger and the BOMB RELEASE switch
of the OPB-1R optical bombing sight are used by the copilot for tactical (com-
bat) release of bombs. The release switches are connected to the release cir-
cuits via the BOMBS MAIN power switch.

The left KSB-49 remote bomb release trigger is used by the pilot for tactical
(combat) release of bombs. The switch is connected to the release circuits via
the BOMBS MAIN power switch.

The bomb delivery system provides both the pilot and copilot the ability to re-
lease bombs tactically or jettison in case of emergency. Tactical release is al-
ways performed for bomb detonation and in a particular release sequence
based on the position of the PAYLOAD PROFILE selector on the bombs control
panel and the signal setting switch of the ESBR electrical release control box.

Bombs jettison can be performed either for detonation or not depending on the
position of the ARM switches on the corresponding weapon control panels.

When jettisoned by the pilot, all bombs, rocket launchers and containers are
released from the weapons stations. When jettisoned by the copilot, all bombs
are released only when the PAYLAOD PROFILE selector is set to position II or V.

When the PAYLOAD PROFILE selector is set to position III or IV, rocket launch-
ers cannot be released from the weapons stations by the copilot via the bombs
control panel. Rocket launchers can be released by the pilot using the EMER
JETTISON switch on the pilot’s upper weapons control panel. If release by the
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copilot is required, the PAYLOAD PROFILE selector must be set to position II or
V (to “fool” the weapons control system that all weapons stations are loaded
with bombs).

Free-falling bombs

The DCS Mi-8MTV2 is armed with 100 kg bombs (FAB-100, SAB-100), 250 kg
bombs (FAB-250) (Puc. 9.142), and 500 kg bombs (FAB-500M62). Incendiary
bombs are not implemented.

Puc. 9.142, FAB-250 250 kg free-fall bomb

FAB — high explosive warhead. Designed to be employed against personnel, ve-
hicles and other types of ground targets.

SAB — illumination bombs. Designed to illuminate the battle area in low light
conditions. Can and have previously (Tajikistan) been used as a preventative’
countermeasure against MANPAD and other infrared-guided SHORAD systems.

In DCS, bombs are modeled with impact fuses, making their delivery at low alti-
tudes dangerous. Delayed fuse modeling is planned.

! When operating in canyons/valleys, a covering flight releases 4 — 6 SAB illumination bombs before the
primary flight entered below, forcing any potential air defense assets on the ground to aim in the direction
of the illumination flares as they attempted to target the primary flight helicopters.
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9. WEAPONS EMPLOYMENT
9.1 CONFIGURING DCS OPTIONS

9.1.1. WEAPON SYSTEMS INDICATOR (HINTS)

A special weapon systems indicator (Puc. 9.2) is available in DCS: Mi-8MTV2 to
assist with monitoring of weapons selection and status. The indicator can be
toggled on/off by pressing [LShift+LCtrl+H]. To enable the indicator by default
at mission start, check the SHOW HINTS AT MISSION START box in the
OPTIONS/SPECIAL/Mi-8MTV2 menu (Puc. 9.1).

Mr-8MTB2

@ NOACKA3KM NPY CTAPTE MUCCUM
O TPUMMWPOBAHME C BO3BPATOM B LIEHTP
O MOMOLLHVK B YTIPABSIEHUM
D TPUMMVPOBAHVE NENANEN

Puc. 9.1. SHOW HINTS AT MISSION START checkbox

Puc. 9.2.Weapon systems indicator.
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The line descriptions of the weapon systems indicator are provided below in
Puc. 9.3.

WEAPON STATUS:

i Be GUV-GL B8 B8 GUV-GL Be

2} 300

3] PKV ANGLE ELEVATION: 10
4 MASTER ARM: P

5] SAFETY SWITCHER: LALT S

6 RC + 1/1 |4kl
7] H/

8 RA+RSH+B

Puc. 9.3. Weapon systems indicator

1. Payload loaded on each weapons station (B 6. Active weapon selection (RS — rocket sys-

— bombs, GUV-GL — grenade launcher pod, tem, UPK — cannon pod system, GUV — gun
GUV-MG — machine gun pod, UPK — cannon pod systems)

pod, B8 — rocket launcher) 7. PAYLOAD PROFILE selector position on
2. Remaining ammunition counters for each the bombs control panel (1, II, 11, IV, V, GUV)
weapon station 8. ESBR electrical release control box power
3. PKV (OPB-1R) sight elevation in mils switch position (ON/OFF)

4. WEAPONS MAIN power switch position 9. Hotekeys for changing corresponding line
(ON/OFF) settings (RC — RCTRL, RA — RALT, RSH —
5. MASTER ARM switch position RSHIFT)

(SAFE/ARMED) 10. Switch/device setting display field

9.2 SETTING UP “"SNAPVIEWS”

The PKV collimating sight is correctly positioned in DCS as in the real Mi-8MTV2
cockpit, making it 15 — 20 cm higher than the normal pilot’s forward line of
sight out of the cockpit. This makes it nearly impossible to align the PKV reticle
line of sight with a target without shifting the view higher in the cockpit. Doing
so however makes it more difficult to read the instruments on the instrument
panel.

To allow the view to be quickly switched between a dedicated PKV reticle view
and either a normal cockpit view or dedicated instrument panel view, custom
snapviews can be created and saved in DCS for the Mi-8MTV2. Snapviews are
selected using the keyboard numpad with the “0” key held down as a modifier,
so up to 9 snapview positions are available and can be edited.

Prior to creating custom snapviews, it is recommended that the default ones
are tested by pressing [NumO + Num1...9] as they may be sufficient for
use.

To create custom snapviews:

Once loaded into the Mi-8MTV2 cockpit, turn on all of the circuit breakers and
check for the PKV reticle to be ON. Select any one of the default snapviews by
pressing [NumO + Num1...9]

Adjust the cockpit view by using the standard cockpit view control commands:
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— [Num*] — optical zoom in

— [Num/] — optical zoom out

— [LShift+LCtrl+Num2] — shift camera down

— [LShift+LCtrl+Numa8] — shift camera up

— [LShift+LCtrl+Num4] — shift camera left

— [LShift+LCtrl+ Num®6] — shift camera right

— [LShift+LCtrl+ Num*] — shift camera forward

— [LShift+LCtrl+ Num/] — shift camera back

— [Num1..9] = pan camera ([Num5] — center camera)
to set the view as follows:

— shift the view UP to the level of the PKV reticle
[LShift+LCtrl+Num8];

— shift the view FORWARD so that all three rings of the PKV reticle are vis-
ible
[LShift+LCtrl+Num*];

— adjust as needed until the view is approximately as displayed below in
Puc. 9.4

Puc. 9.4.PKV reticle with three rings visible

— save the custom snapview by pressing [RAIt + NumO+Num1...9]
(whichever numpad kay desired)

Snapview settings are saved in:
"C:\Users\USER-1\Saved Games\DCS\Config\View\SnapViews.lua"
PKV elevation angle chart for rocket fire
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9.3 PARTICULARS OF FLIGHT CONTROL WITH EXTERNAL
PAYLOAD

With an external payload loaded, the CG shifts forward, requiring adjustments
in cyclic control and pitch angles in standard flight profiles. In level flight, a bal-
anced cyclic stick position is 1/5 — 1/6 stick travel more aft with an external
payload when compared to a clean configuration.

When firing large rocket salvos (6 - 16 rockets), the exhaust gases exert a sig-
nificant force on the launchers as the rockets exit the tubes, which in turn re-
sults in a slight negative pitch moment.

9.4 COMABT EMPLOYMENT PROCEDURES
9.4.1. BEFORE TAXI (TAKEOFF)

Before weapons can be employed, all of the relevant systems myst be switched
on. Some systems (components) are switched on prior to takeoff while others
are switched on only in the combat area (to avoid unintended weapons fire).
Normally, all of the relevant systems are switched on prior to takeoff, apart
from the weapon systems main power switches (the Mi-8MTV2 has three of
these: WEAPONS MAIN power switch, MINELAYING MAIN' power switch,
BOMBS MAIN power switch).

1. Depending on the mission payload, the guides provided below display
the required steps to prepare weapon systems for fire - Puc. 9.5 for
rocket, cannon, and gun systems, and Puc. 9.6 for bomb delivery sys-
tem.

! Minelaying system not currently implemented in DCS.
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13 14 11 10 Use armament system
for Mi-8MTV2 (w\o bomb armament)

a quick guide
Use: : ¢

for B8V20-A: 1, 2, 3 (AUTO or 1-2-5-6 or 3-4),
1 4,6 (PC), 10, 11 (press and hold to light up
display ready MyC...B3BEJEH) - push FireButton

for UPK-23-250: 1, 2, 6 (YI1K), 10- push FireButton

for GUV-MGun [only 2 and 5 pylons] (12,7mm 9A624):
1(all upper CB - ON), 2, 12, 5 (any position),

7 (800 BHYTP UITN 624), 8 (624/622+800), 9 (1, or Il, or IlI),
| 10- push FireButton

for GUV-MGun [only 2 and 5 pylons] (7,62mm 9A622):
[same as for 12,7], 7 (622), 8 (624/622+800),
10 - push FireButton

for GUV-GrL (AP-30): 1, 2, 12, 5(any position),
7 and 8 (see below), 10 - push FireButton

ifvar GrL of 1, 2, 5, 6 pylons
and there is need for simultaneous shooting of 4 GrL
- use: 7=BHYTP 800 BHELIHWE and 8=800

ifvar GrL of 1, 2, 5, 6 pylons

and there is need for shooting of 1 and 6 GrL

- use: 7=BHYTP 800 BHELLIHUWE and 8=624/622+800
ifvar GrL of 1, 2, 5, 6 pylons

and there is need for shooting of 2 and 5 GrL

- use: 7=800 BHYTP UJIN 624 and 8=800

if var GrL of 1, 6 and MGun of 2, 5 pylons
and there is need for shooting of 1 and 6 GrL
- use: 7=BHYTP 800 BHELLUHWE and 8=624/622+800

Puc. 9.5.Weapon systems setup procedures for employing rocket, cannon, and gun systems

12
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Mopsaaok paboTbl ¢ BoopyxeHuem Mu-8MTB2.
BomboBoe BoopyxeHue

i

EEEEEEaER
B2l 1313015 5[ il

13

KpaTKoe pyKoBOACTBO 3 6
BKITHOHUTb BOOPYXXEHUE B CrieyroleM nopaaKke:

Aans cbpoca no ogHon 6omMb6e Ha O4HO HaXaTue:
1, 2, 3-1 (nonoxeHune pumckoe |, Kak ykasbiBaeT KpacHbIi TPeyronbHbIN MapKep Ha 3Toi cxeme),
4 (BknounTb - BNpaso), 6 (I1..V BeibpaTb BapuaHT), 10, 5 - HaxaTtb kHonky CBPOC

ans cbpoca no aoBe 60MObLI HA OQHO HaXaTue:
1, 2, 3-ll (nonoxenne pumckoe Il, Kak ykasbiBaeT CUHUI TPEYrofbHbI Mapkep),
4 (BknounTb - BNpaso), 6 (I1..V BeibpaTb BapmaHT), 10, 5 - HaxaTtb kHonky CBPOC

Puc. 9.6.Weapon systems setup procedures for employing bombs
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2. Set the required elevation angle on the PKV collimating sight for the giv-
en attack profile (weapon type, flight profile, target range). Use the
mouse or keyboard shortcuts to turn the PKV elevation angle knob to set
the required elevation angle. If desired, utilize the PKV snapviewas de-
scribed above. The required PKV elevation angles are provided below for
various attack profiles in Table. 9.1 - Table. 9.9.

SIGHT ELEVATION FOR EMPLOYMENT OF B8V 20A ROCKET LAUNCHERS FROM LEVEL FLIGHT.

Table. 9.1

Target range at

Sight elevation setting for S-8KOM (and other types with mass of 11 - 12
kg) from B8V20A launchers from level flight, in mils, for various airspeeds,

launch, m in kph

100 150 200 250
1000 82 73 57 13
1500 90 80 64 20
2000 100 90 76 32
2500 114 104 90 44
3000 128 118 104 58
3500 146 136 122 76

Table. 9.2

return to unquided rocket system description

return to PKV collimating sight description

SIGHT ELEVATION FOR EMPLOYMENT OF B8V 20A ROCKET LAUNCHERS FROM A DIVF:

Table. 9.3

Sight elevation setting for

employment of B8V20A

. . launchers of various

Dive angle, deg Dive entry Airspeed at | Target range rocket types from a dive,

airspeed, kph launch, kph at launch, m mils
S-8KOM

1500 68
2000 74
10 150 180 2500 82
3000 92
3500 104
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1500 64
2000 70
2500 78
20 150 200 3000 88
3500 98
4000 110
4500 128
Table. 9.4
30°; 150°; 210° 1 330°
60°;120°; 240° 1 300°
90° 1 270°
SIGHT ELEVATION FOR EMPLOYMENT OF UPK-23-250 IN LEVEL FLIGHT:
Table. 9.5

Sight elevation settings for employment of GSh-23L cannon (UPK-23-250

Indicated air- pod) against ground targets from level flight at various target ranges, in mils
speed, kph
500 m 1000 m 1500 m 2000 m 2500 m 3000 m
0 48 56 72 90 — —
100-250 44 54 66 84 102 123
SIGHT ELEVATION FOR EMPLOYING GUV-8700 YAKB 12.7 MM GUNS:
Table. 9.6
Dive Sight elevation settings for employment of
angle, Targe’:nrange, YakB-12.7 (GUV), in mils, for various airspeeds, in kph
deg
0 100 150 200 250
500 65 65 65 60 60
0 1000 70 70 70 65 65
1500 80 80 80 75 70
2000 95 95 90 90 85
500 - - 60 60 55
1000 - - 65 65 60
10 1500 - - 75 70 65
2000 - - 85 85 80
500 - - 55 50 45
20 1000 - - 60 55 50
1500 - - 70 65 60
2000 - - 80 75 70
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500 - - 45 40 _

1000 - - 50 45 -
30

1500 - - 60 55 -

2000 - - 70 65 -

SIGHT ELEVATION FOR EMPLOYING GUV-8700 GSHG-7.62 MM GUNS:

Table. 9.7
) Sight elevation settings for employment of
Dlvediggle, Targe:nrange, GShG-7.62 (GUV), in mils, for various airspeeds, in kph
0 100 150 200 250
500 65 60 60 60 55
0 1000 70 70 70 65 65
1500 90 90 85 85 80
2000 120 120 115 110 105
500 - - 60 55 55
10 1000 - - 65 65 60
1500 - - 85 80 65
2000 - - 110 110 80
500 - - 50 50 45
20 1000 - - 60 55 50
1500 - - 75 75 60
2000 - - 100 100 70

SIGHT ELEVATION FOR EMPLOYING GUV-8700 AP-30 AUTOMATIC GRENADE LAUNCHER.

Table. 9.8
) Sight elevation settings for employment of
Dlvedzr;gle, Targe:nrange, AP-30 (GUV), in mils, for various airspeeds, in kph

100 140 160 180 200 220 250

800 80 70 65 60 50 45 30

0 1000 115 105 100 90 85 75 60
1500 225 200 190 175 165 155 135
2000 - - - — — 245 225

800 - 70 65 60 50 40 30

10 1000 - 105 100 90 80 70 55
1500 - 195 185 175 160 150 130
2000 - - - — — 237 217

800 - 65 60 50 40 30 -

20 1000 - 90 85 75 70 60 -
1500 - 175 165 155 145 130 —

2000 - - - 240 220 215 —

NOTE

Generally multiple bursts are assumed in an attack run, but adjusting the sight elevation setting
between bursts is not practical as there is not sufficient time in the attack. Given the attack plan
(starting target range, ending target range, weapons planned for employment, etc), a maxi-
mum and minimum range is calculated. The sight elevation setting is set to the average range
between the calculated maximum and minimum ranges. When planning the attack, the differ-
ence between the resultant sight elevation setting and the closest matching setting in the chart
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is taken as a basis for calculating high or low correction on the reticle sight during the attack
phase. For example see Puc. 9.8. In the simulation, the default sight elevation setting is 69
mils, which can be taken as a basis for calculating the required reticle correction in the attack
phase.

SIGHT ELEVATION FOR BOMBING FROM LOW ALTITUDES USING THE PKV COLLIMATING SIGHT:

Table. 9.9
Sight elevation setting, in mils, for various ground speeds, in kph
Altitude, m | Release delay, sec
150 160 170 180 190 200 | 210 | 220 | 230 | 240 | 250
200 200 200 200 183 174 | 165 | 157 | 149 | 140 | 123
>0 1.0 0.5 0.5 — — — — — — — —
100 200 200 200 200 200 200 | 200 | 200 | 200 | 200 | 200
3.0 2.5 2.0 2.0 15 1.0 | 05 | 05 | 05 — —
Release delay, sec
150 6.0 5.5 5.0 4.5 4.0 35 30 | 25 | 20 15 1.0
200 8.5 7.5 7.0 6.5 6.0 5.5 50 | 45 | 40 | 35 3.0
250 115 | 105 | 10.0 9.5 8.5 80 | 7,0 | 6,0 | 55 | 5.0 4.5
300 15.0 | 140 | 13.0 | 115 10.0 9.5 90 | 85 | 75 | 6.5 6.0
NOTE

1. The required sight elevation setting must be set by rotating the elevation knob on the PKV
collimating sight. For example, for a release from an altitude of 50 m at 200 kph, the elevation
setting must be set to 174 mils, as demonstrated in Fig. 9.7.

2. Release delay - the time delay between the target passing throught the bottom point of
the outer reticle ring (along the center vertical line or displaced to either side in case of
crosswind or sideslip) and bomb release.

3. When employing bombs from low altitude, a fuze delay setting is used to avoid damaging the
helicopter and crew (not currently implemented)

174mil

Puc. 9.7. Setting 174 mil elevation on the PKV sight

3. Prior to flight (takeoff), it is recommended to prepare, in particular for
the attack phase, by mentally picturing the sequence of events: target
search, aiming, aim adjustment based on conditions, exiting the attack,
checking for threats or return fire.
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As experience with employment of rocket and cannon/gun systems increases,
the interval between subsequent salvos of fire tends to close to 3 — 5 seconds.
At an airspeed of 180 — 200 kph the helicopter closes approximately 250 — 285
meters or range to the target, requiring a nose down aim adjustment of ap-
proximately 3 — 6 mils (1/2 reticle subtension). Additionally, any speed increase
also requires an aim adjustment. For example an increase of 20 kph requires a
reduction of elevation by 4 — 5 mils (1/2 reticle subtension).

As such when initiating a rocket or cannon/gun attack run at maximum range,
raise the reticle cross above the target in accordance with the calculated ad-
justment. As the target range closes toward minimum range, lower the reticle
cross by approximately 1 subtension (10 mils) for each 5 seconds of flight time
at 200 kph. If airspeed increases in the attack run to 250 kph, the reticle ad-
justment during the attack may be as high as 2 — 3 subtensions.
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Y
‘ DIGITAL COMBAT SIMULATOR Mu-8MTB2

200 km/h 200 km/h 200 km/h
AOE=54mil AOE=70mil AOE*=87mil
Limb=69mil Limb=69mil Limb=69mil

*AOE - Angle Of Elevation
(necessary)

¥ Distance
Target 1000m 1650m 2350m to target, m

Puc. 9.8. Estimated required target elevation angle in three points of the attack run without adjusting the PKV elevation knob
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9.4.2. ATTACK RUN

The approach to the target area must be planned and flown so as to minimize
the chances of detection by hostile forces and engagement by hostile air de-
fense assets. Low altitude to nap-of-the-earth (NOE) flight is generally most ef-
fective at minimizing exposure to threats.

When employing rockets or cannon/gun systems, generally the most effective
flight profile in the attack is level flight with an airspeed of 180 — 200 kph in the
initial phase followed by a shallow dive (5 — 10°) in the aiming and firing phase.
Once stabilizing at this airspeed, re-trim the autopilot by neutralizing the devia-
tions on the autopilot zero indicator, trim the flight controls, take note of the
collective pitch angle (this will be helpful in re-establishing level flight after the
attack).

Turn on the WEAPONS MAIN and/or BOMBS MAIN power switches as required
depending on employed weapon system.

At a range of 3000 — 2500 m, perform a pop-up maneuver to gain visual con-

tact with the target. This can be done either using the cyclic to increase pitch

by +10 — 15° or using the collective to increase collective lift. Once attack alti-
tude is reached, return to level flight by either reducing pitch or collective de-

pending on the method used to perform the pop-up maneuver.

NOTE

Although the second (collective) option for performing the pop-up maneuver is less "pretty”, it
is nevertheless preferable as it maintains line of sight to the target, avoids increasing own heli-
copter’s area of exposure to air defense fire, and prevents a loss of airspeed in the pop-up ma-
neuver.

At the attack altitude, set the collective pitch as required for level flight (angle
noted prior to the pop-up maneuver), search for and identify the target, per-
form any required heading corrections to line up with the target, and eliminate
any climb/descent to maintain level flight.

NOTE

Remember that weapons fire in conditions of vertical speed or side sleep becomes highly inac-
curate. Rocket and cannon and machine gun rounds will fall short if fired in a negative vertical
velocity condition and fall long if fired in positive vertical velocity condition. If fired with side
slip, the rounds will tend to fall toward the side of the slip ball. Rockets are particularly sensitive
to poor firing conditions due to their (relatively) low initial velocity of 30 — 50 m/sec.

If the attack heading is taken out of a turn, the leveling of the turn should be-
ing when the remaining turn angle approximately equals the turn roll angle, i.e.
if the roll angle in the turn is 40°, begin to level out of the turn onto the attack
heading approximately 40° short of the attack heading. Remember that turns
with large roll angles (exceeding 15°) result in a climbing tendency when the
helicopter is leveled out of the turn, requiring a reduction in collective pitch by
1/8 — 1/6 travel.
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Next steps:
Employing rockets or cannon/gun systems:

a) After leveling out of the turn establish level flight at 180 — 200 kph, elimi-
nate climb/descent rate, center the slip ball (to minimize dispersion)

b) When employing rockets: at 2500 m perform final course corrections to
place the target directly on course, place the sight reticle over the target
with smooth cyclic control, adjust reticle position based on range and wind
correction and initiate weapons fire at 2000 m by pressing the WEAPONS
FIRE switch on the cyclic control handle

c) If multiple salvos are planned, continue to close the range to the target
while making aim corrections for the reduced range and, if required, in-
creased airspeed (see pg. 204)

d) Turn off the target prior to reaching minimum range (1000 m)

Rocket and cannon/gun fire produces a slight recoil which tends to pitch the
helicopter down due to the payload being positioned below the CG. When firing
long salvos, plan for recoil effects by correcting the reticle position 3 — 5 mils
higher to allow for recoil drop during the fire sequence.

Bomb delivery by the pilot using the PKV collimating sight:

a) Plan the attack run such that it take 10 — 15 sec between initial point and
release points. As experience grows, this time can be reduced.

b) If no crosswind is present, maintain the attack heading such that the heli-
copter flight path crossed directly over the target. In this case, the PKV
reticle cross should cross over the target as well.

¢) In a crosswind condition, the PKV sight picture has to be adjusted so that
the vertical bar passes to the left (right) of the target at an angle equal to
the slip angle in the opposite direction

d) In a head or tailwind condition (as well as no wind), bombs are released
when the target passes through the bottom of the outside ring of the reti-
cle (Puc. 9.9);
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Puc. 9.9. Bomb release point in calm weather or only head/tailwind; altitude 50 m

e) In a crosswind condition, bombs are released when the target passes
through an imaginary horizontal line that is tangent to the bottom point of
the outside ring of the reticle Puc. 9.10;

Puc. 9.10. Bomb release point in a LEFT crosswind condition; altitude 100 m

f) If the target line of sight passes under the PKV reticle visible view angles,
the bomb release point is estimated using a countdown. In this case the
PKV elevation is set to the lowest angle of 200 mils.

g) After the target passes through the intersection of the reticle vertical bar
and outside ring, the pilot begins the countdown and releases the bombs
upon completing the countdown.

Bombs released from low altitudes and set for delayed detonation may bounce
and detonate further afield.
9.4.3. EXITING THE ATTACK

After completing weapons fire, perform an energetic maneuver away from the
target while descending to low altitudes and increasing airspeed to maximum of
230 — 250 kph. To minimize exposure to hostile air defenses, perform evasive
maneuvering: alternating left and right turns of 30 — 40° bank and 40 — 50°
heading (4 — 5 sec) until reaching 1000 — 1500 m of range off the target.

If required, repeat the attack pass(es).

When the attack is complete, switch OFF the WEAPONS MAIN and/or BOMBS
MAIN power switches.

Navigate to the landing point.
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10.  ADDITIONAL (SPEGIAL) AIRGRAFT PROPERTIES

The DCS Mission Editor includes a number of special “tuning” options for the
Mi-8MTV2 helicopter.

In additional to the standard air group settings of the ME, the following special
properties are available for the Mi-8MTV2:

Exhaust Gas Suppressors (EGS) (IR signature suppressors) ON/OFF
Engine health (0 — 100%)

Addon armor plating

External weapon stations

AHH I O m

2 3BY
Pecypc negoro ABuraTens
Pecypc npagoro asurarens

4 JononHutensHas BpoHs

A H X O m
6 v

TONMINBO BO BHYTP. BAKAX

1. Additional properties menu tab 5. Engine health slidebars

2. EGS checkbox 6. External weapons stations checkbox
3. Engine health setting

4. Addon armor checkbox

Puc. 9.11. Additional aircraft properties menu of mission editor

EGS: Installment of EGS approximately halves the helicopter’s IR signature,
which reduced the effective engagement range of IR air defense missiles and
increases the chances of avoiding air defense threats.
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N O T E . The EGS also have a negative effect on flight performance. Maximum takeoff weight
must be reduced by 300 kg. When consulting performance charts, this is equivalent of raising
the OAT by 3°C. The helicopter’s takeoff weight also increases by 160 kg.

ADDON ARMOR. Increase the helicopter vital systems and crew survivability (in
development) against small arms and shrapnel damage. Increases takeoff
weight by 419 kg.

ENGINE HEALTH. Can be lowered to simulate reduced engine performance and
higher risk of engine failure. Reduced engine performance results in reduced
helicopter flight performance.

NOTE
90% is the default value and corresponds to a brand new factory engine.
100% — test bench performance
The coefficient is non-linear, as such.:
75% — NR droops at 11.5° collective pitch
50% — NR droops starting at 5° pitch. At this condition the engines are not airworthy.

EXTERNAL WEAPONS STATIONS: Used to carry the full assortment of available weap-
on systems. Increases takeoff weight by 401 kg.
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11.  GOMMANDS LI5T

# | KEYBOARD KEY(S) | SIMULATION COMMAND
Armament System
1 "0" 800 nnmn 624-622-800
2 "RShift - O" 800 nnn 624-622-800 KpbiLKa
3 "LAlt - R" Cut Off On/Off
4 "RAIt - B" ESBR On/Off
5 "RAIt - RShift - B" ESBR Rotate
6 "H" Emergency Explode
7 "RAIt - H" Emergency Explode Cover
8 "J" Emergency Release
9 "LAIt - J" Emergency Release Cover
10 "RAIt - RCitrl - [ GUV Mode Decr
11 "RAIt - RCtrl - ]" GUV Mode Incr
12 "RCtrl - P" Main Bomb Switcher
13 "P" Main Switcher
14 "RCtrl - [" Mode UPK/PKT/RS Down
15 "RCtrl - ]" Mode UPK/PKT/RS Up
16 Pylons setup Down
17 Pylons setup Up
18 "B" Release Bomb
19 "RAIt - [" Rocket Pylons 1-2-5-6/Auto/3-4 Down
20 "RAIt-T" Rocket Pylons 1-2-5-6/Auto/3-4 Up
21 "RShift - [" Rocket Series 8-16-4 Down
22 "RShift - ]" Rocket Series 8-16-4 Up
23 "RAIt - L" Second Pilot Check Lamp
24 " Second Pilot Emergency Explode
25 "RAIt - I" Second Pilot Emergency Explode Cover
26 "y Second Pilot Emergency Release
27 "RAIt - U" Second Pilot Emergency Release Cover
28 "LAIlt - S" Weapon Safe Switcher
29 "LCtrl - R" MYC, B3BegeHne
30 "L [poBepKa cUrHanbHbIX namn
31 OCEP, oborpes
JleBas naHenb anekTponynbTa
"LAIlt - LShift - G" Attitude Indicator Left, Power
"LAIlt - LShift - F" BK-53, nutanve
"LAIt - LShift - T" CYY-52, nutaHune
MaHenb A3C
32 | "RCtrl - RShift - 1" Group 1 CB switcher
33 | "RCtrl - RShift - 2" Group 2 CB switcher
34 | "RCtrl - RShift - 3" Group 3 CB switcher
35 | "RCtrl - RShift - 4" Group 4 CB switcher
36 | "RCtrl - RShift - 5" Group 5 CB switcher
37 | "RCtrl - RShift - 6" Group 6 CB switcher
38 | "RCtrl - RShift - 7" Group 7 CB switcher
39 | "RCtrl - RShift - 8" Group 8 CB switcher
40 | "RCtrl - RShift - 9" Group 9 CB switcher
[MpaBas naHenb dnekTponynsTa
41 "RAIlt - RShift - T" Doppler Navigator, Power
42 "RCitrl - RShift - P" GMC, Astrocompass Mode
43 "RCtrl - RShift - G" GMC, Control 0
44 "RCtrl - RShift - Y" GMC, Control 300
45 "RCtrl - RShift - O" GMC, Gyrocompass Mode
46 "RCtrl - RShift - 1" GMC, Magnetic Compass Mode
47 "RCtrl - RShift - U" GMC, Nord/Souse Hemisphere
48 "RAIt - RShift - U" GMC, Power
49 "RCtrl - RShift - K" GMC, Set Course Left

210




nesS

# | KEYBOARD KEY(S)

SIMULATION COMMAND

50 "RCtrl - RShift - L"

GMC, Set Course Right

51 "RCtrl - RShift - H"

GMC, Set Latitude Decrease

52 "RCtrl - RShift - J"

GMC, Set Latitude Increase

53 "RAIt - RCtrl - 2"

APK Y[, MB/OB

54 "RAIt - RCtrl - F"

APK Y]], aHTeHHa neBas

55 "RAIt - RCtrl - G"

APK Y[], aHTeHHa npaBas

56 "RAIt - RCtrl - C"

APK Y[, Bbikn.

57 "RAIt - RCtrl - S"

APK Y[, rpomMKOCTb, YBENNYUTD

58 "RAIt - RCtrl - A"

APK Y[], rpOMKOCTb, YMEHbLUUTb

59 "RAIt - RCtrl - N"

APK Y[, nmMnynbCHbIN curHan

60 "RAIt - RCitrl - 1"

APK Y[, kaHan 1

61 "RAIt - RCtrl - 2"

APK Y[, kanan 2

62 "RAIt - RCtrl - 3"

APK Y[, kanan 3

63 "RAIt - RCtrl - 4"

APK Y[, kanan 4

64 "RAIt - RCitrl - 5"

APK Y[, kaHan 5

65 "RAIt - RCitrl - 6"

APK Y[, kaHan 6

66 "RAIlt - RCtrl - M"

APK Y[, pagnokomnac

67 "RAIt - RCtrl - V"

APK Y[, y3kun gnanasoH

68 "RAIt - RCtrl - D"

APK Y[, ynpaBneHue

69 "RAIt - RCitrl - X"

APK Y[1, 4yBCTBUTENBLHOCTb

70 "RAIt - RCtrl - B"

APK Y[, Wwnpoknii gnanasoH

71 "RAIt - RCitrl - P"

ABVIaFopVI3OHT I'IpaBbIVI, BblKIto4aTesb

72 "RAIt - RCtrl - RShift - P"

ACTpOKOM nac, nutTaHmne

73 "RAIt - RShift - L"

JlapnHrodoH

Buabl

74 "LShift - F4"

ApkagHbIn BUA, Ha 3agHo0 nonycdepy

75 "Num8" Barnsig nnaBHo BBEPX

76 "Num7" Barnsig nnaBHO BBEPX-BEBO
77 "Num9" Barnsig nnaBHO BBEPX-BNpPaBo
78 "Num4" B3rnsag nnaBHO BNeBo

79 "Num?2" B3rnsag nnaBHO BHU3

80 "Num1" B3rnsg nnaBHO BHU3-BNEBO
81 "Num3" Barnsig nnaBHO BHM3-BNpaBo
82 "Numé6" Barnsa nnaBHO BrnpaBo

83 "F1" Bug 13 kabuHbl

84 "F2" Bug na J1A

85 "F5" Bupg Ha 6nwkanwmin NA

86 "LCtrl - F12"

Bua Ha rpaxkgaHckmnin Tpadmk

87 "LCitrl - F5"

Bua Ha OpYyXeCTBEeHHble Ha3eMHbIe 00BEKTHI

88 "LCtrl - F4"

Bua Ha 3agHtoto nonycgepy

89 "F4" Bua Ha 3agHtoto nonycgepy

90 "F10" Bug Ha kapTy 60eBbIX OENCTBUW
91 "F9" Bua Ha kopabnu

92 "7 Bug Ha HazeMHble 0ObEKThI

93 "F6" Bua Ha opyxue

94 "F3" Bua Ha nponeTte

95 "LCtrl - F2" Bug Ha cBon J1A

96 "F12" Bup Ha cTtatudeckme o6bEKThI
97 "F8" Bua Ha uenb

98 "LCtrl - F6"

Bua opyxue-uens

99 "LAIlt - F9"

Bua co cTopoHbl odumuepa nocagkm

100 | "LAIlt- F1"

Bug tonbko UJIC

101 | "LAIlt - Delete"

Mcknountb 06 bekT

102 | "LAlt - Insert"

McKniounTb/BKITIOYUTL BCE 0OBbEKTHI

103 | "NumEnter"

HopManbHbI yron 3peHus

104 | "RCtrl - NumEnter"

HopmanbHbIi yron 3peHns - BU CHapyxu

105 | "LShift - F12"

[NepekntoyaTens Buga Ha noesga/aBTomobunm

106 | "LAIlt - F2"

I'Iepekmoqume J1IOKalibHOro ynpasJieHuA Kamep0|7|

107 | "LCtrl - F10"

MepekntodeHve Ha Bua TBL Haa Tekyllen TOYKOM

108 | "LCitrl - F3"

I'Iepekmoqume Ha B1O HA nponete

109 | "LCtrl - PageDown"

MepeknoyeHre Ha NPOCMOTP 06LEKTOB Brepes
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# KEYBOARD KEY(S) SIMULATION COMMAND
110 | "LCtrl - F11" [MepekntodeHne Ha cBOBOOHYHO Kamepy
111 | "RAIlt- F2" [NepekntoyeHne No3numm Kamepbl
112 | "LAlt - Num*" [lepemeleHre kamepbl Bnepesq
113 | "LAIt - Num/" lMNepemelyeHne Kamepbl Ha3ag
114 Mone 3peHus pacwmpuTb (BUA B kKabuHe) nnaBHO /

"Num/" OTHAanuTbLCA (BUA CHapYyxu)
115 | "RCtrl - Num/" [Mone 3peHus paclwmpuTb (3yM -) NNaBHO (BUA CHAPYXM)

Mone 3peHus cy3nTb (BUA B kabuHe) nnaBHoO /

116 | .

Num npubnNuanTbes (BUA CHapyxmu)
117 | "RCtrl - Num*" [Mone 3peHus cy3nTb (3yM +) NnaBHO (BUA, CHAPYXK)
118 | "LCtrl - F1" PeannctnyHble nepemelleHns ronosbl NunoTa
119 | "F11" CBobogHasi kamepa aspogpoma
120 | "LCtrl - PageUp" CmeHa HanpaBneHus nepekniovyeHnst 06 bekToB
121 | "RAIlt- F8" dunbTp Uenu urpoka/sce Lenu
122 | "Num5" LleHTpoBKa B3rnsga

Buabl - kabuHa

123 | "2" Set Copilot Seat
124 | "1" Set Pilot Seat
125 | "3" Set Technician Seat
126 | "LWin - NumO" BoicTpbin B3rnag 0
127 | "LWin - Num1" BbicTpbin B3rnag 1
128 | "LWin - Num2" BbicTpbIn B3rnag 2
129 | "LWin - Num3" BbicTpbin B3rnag 3
130 | "LWin - Num4" BbicTpbin B3rnag 4
131 | "LWin - Num5" BbicTpbIn B3rnsag 5
132 | "LWin - Num6" BbicTpbIn B3rnsag 6
133 | "LWin - Num7" BbicTpbIn B3rnag 7
134 | "LWin - Num8" BbicTpbIn B3rnsag 8
135 | "LWin - Num9" BbicTpbIn B3rnag 9
136 | "RShift - Num8" Barnag BBepx
137 | "RShift - Num7" Barnsg BBepx-BneBo
138 | "RShift - Num9" Barnsg BBepx-Bnpaso
139 | "RShift - Num4" Barnspg sneso
140 | "RShift - Num?2" Barnspg BHU3
141 | "RShift - Num1" B3rnspg BHU3-BNeBo
142 | "RShift - Num3" Barnsg BHM3-BNpaBo
143 | "RShift - Num6" Barnag Bnpaeo
144 | "NumQ" B3rnsag Ha npubopsbl B kabuHe
145 | "RShift - Num/" Bug B kabuHe, none 3peHnsi paclumpuTb (3ym -)
146 | "RShift - Num*" Bug B kabuHe, none 3peHnsi cyauTb (3ym +)
147 | "RCtrl - Num5" BoaBpaTt kamepbl
148 | "RAIlt - Num5" BosBpaT Kamepbl B UCXOAHYI TOYKY
149 | "RCtrl - RShift - Num5" Kamepa B kabuHe - nepemelleHne B LEHTP
150 | "RCtrl - RShift - Num8" Kamepa B kabuHe - nepemelleHne BBEPX
151 | "RCtrl - RShift - Num4" Kamepa B kabuHe - nepemelleHne BreBo
152 | "RCtrl - RShift - Num2" Kamepa B kabuHe - nepemMelleHne BHU3
153 | "RCtrl - RShift - Num*" Kamepa B kabuHe - nepemelleHne Bnepes
154 | "RCtrl - RShift - Num6" Kamepa B kabuHe - nepemMelleHne BnpaBo
155 | "RCtrl - RShift - Num/" Kamepa B kabuHe - nepemMelleHne Hasag
156 | "RShift - Num5" Kamepa B LeHTp 0630pa
157 | "RCtrl - Num8" Kamepa BBepx
158 | "RCtrl - Num7" Kamepa BBEpX-BMNEBO
159 | "RCtrl - Num9" Kamepa BBepXx-BNpaBo
160 | "RCtrl - Num4" Kamepa BneBo
161 | "RCtrl - Num2" Kamepa BHU3
162 | "RCtrl - Num1" Kamepa BHM3-BNEBO
163 | "RCtrl - Num3" Kamepa BHM3-BMNpaBo
164 | "RCtrl - Num6" Kamepa BnpaBo
165 | "RAIlt - Num8" Kamepa nnaBHO BBEpX
166 | "RAIlt - Num7" Kamepa nnaBHO BBEPX-BIEBO
167 | "RAIlt - Num9" Kamepa nnaBHO BBEpPX-BNpPaBo
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# KEYBOARD KEY(S) SIMULATION COMMAND
168 | "RAIlt - Num4" Kamepa nnaBHO BNeBo
169 | "RAIlt - Num2" Kamepa nnaBHO BHW3
170 | "RAIlt - Num1" Kamepa nnaBHO BHW3-BIEBO
171 | "RAIlt - Num3" Kamepa nnaBHO BHWU3-BNpaBo
172 | "RAIlt - Numé" Kamepa nnasHO BNpaBo
173 | "LShift - [" 0O0630p MbILWLI, BbICTpee
174 | "LCtrl - [" 00630p MbILWbLIO, MeANeHHee
175 | "LAlt-[" 0O0630p MbILWbLI, HOpMarnbHasi CKOPOCTb
176 | "LShift - 1" 0630p ¢ knaBmnaTypsbl, ObicTpee
177 | "LCtrl - ]" 0630p ¢ knaBnaTypbl, MeaneHHee
178 | "LAlt- 1" 00630p ¢ KnaBnaTypbl, HopMaribHasi CKOPOCTb
179 | "RCtrl - NumO" Mepekntovartens B3rnsiaa Ha npubopbl B KabnHe
180 lMepemMelleHne kamepbl, BKM./ BbIKI.
181 | "LWin - F1" CwmelleHus ronosbl Bkn/Bbikn
182 | "RAIlt - NumQ" CoxpaHuTb yrnbl 063opa
Buabl - pacluMpeHHoe ynpaBneHue
183 | "LAlt - K" 3adumKkcmpoBaTh BbICOTY Ha3eMHOW Kamepbl
184 | "LShift - J" VmMuTaums gpoxaHus Bugeokamepbl
185 | "RCtrl - Num+" [MepeknioyeHne Ha crexeHne 3a NoNeTOM OpYXng
186 | "RCtrl - RShift - RAIt - A" PuUnbTp BHELIHNX KaMep, BCe 00BLEKThI
187 | "RCtrl - RShift - RAIt - F" PUNbTP BHELIHNX KaMep, APYXECTBEHHbIE OObEKTHI
188 | "RCtrl - RShift - RAIt - D" DPUNBbTP BHELLHMX Kamep, NPOTUBHUK
JleBas naHernb
189 | "LCtrl - B" Altimeter Left, Pressure Decrease
190 | "LShift - B" Altimeter Left, Pressure Increase
191 | "LCtrl - LShift - N" Attitude Indicator Left, Cage
192 | "LCtrl - N" Attitude Indicator Left, Pitch Decrease
193 | "LShift - N" Attitude Indicator Left, Pitch Increase
194 | "LAlt - H" HSI Left, ARC-9/ARC-UD Select
195 | "LCtrl - H" HSI Left, Course Decrease
196 | "LShift - H" HSI Left, Course Increase
197 | "LShift - " Radar Altimeter, dangerous ALT set rotary left
198 | "LShift - ." Radar Altimeter, dangerous ALT set rotary right
199 | "LAIt - LShift - A" Static Pressure System Selector, Left
200 | "LAIlt - LShift - S" Static Pressure System Selector, Right
201 | "LAIt - LShift - R" PagnoBbicoTOMEp, KHOMKa KOHTPONA
MeTku
202 | "LShift - F2" MeTku J1A
203 | "LShift - F10" MeTkn Bce
204 | "LShift - F9" MeTK1 Ha3eMHOW TEXHUKN U Kopabnen
205 | "LShift - F6" MeTkn paket
HakoneHHbI nnaHweT
206 | "K" HakoneHHbIV nnaHweT, ObICTPbIA B3rnsag
207 | "RShift - K" HakoneHHbI nnaHwWweT, BK./BbIK.
208 | " HakoneHHbIV NnnaHweT, npeablayLasa cTpaHyua
209 | " HakoneHHbIV NnaHweT, cnegyowasa ctpaHuua
210 | "RCtrl - K" HakoneHHbIV NnaHLWeT, Tekyllee NonoxeHve
O6wwme
211 | "LAlt-Z" Bpems 3amegneHne
212 | "LShift - 2" Bpemsi HopmanbHoe
213 | "LCtrl - Z" Bpems yckopeHue
214 | "Esc" 3aKOHYUTb MUCCUIO
215 | "RCtrl - Enter"” MHavkauusa nonoxeHus opraHoB ynpasneHust
216 | "LAlt-C" KnukabenbHas kabuHa Bkn/Bbikn
217 | "RCtrl - RShift - Tab" Hosbil J1A - BOCCTaHOBNEHME
218 | "LAIt - B" OkHo 6pucpuHra
219 | "RShift - " OkHo pnebpudmHra
220 | "LAIt-" OKHO NepeBOOPYKEHNS U A03anpaBku
221 | "™ OkHo Tekyulero cyéta
222 | "Pause" Maysa
223 | "LAIt - Y" [MepeknioyeHre eauHUL, U3MepPeHNs KoopanHaT MHPOPM.
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# KEYBOARD KEY(S) SIMULATION COMMAND
CTPOKM
224 | "LCtrl - Y" MNepekntoveHne NHPOPMaLMOHHON CTPOKM
225 | "RAIlt - J" MepekntodeHne Ha gpyron J1A
226 | "SysRQ" CKpuvHWoOT
227 | "RCtrl - Pause" CueTynK KagpoB B CEKyHAY - cnyebHas nHdopmauus
228 | "Tab" YaT BCceMm
229 | "RCtrl - Tab" YaT cBOUM
OceBble KoMaHabl
230 Autopilot Heading Adjustment
231 Autopilot Pitch Adjustment
232 Autopilot Roll Adjustment
233 Corrector
234 Kamepa B kabuHe, BepTuKanb
235 Kamepa B kabuHe, BepTukanb (abcontor)
236 Kamepa B kabvHe, BepTukanbHoe cmelleHne (abcontor)
237 Kamepa B kabuHe, ropnsoHTanb
238 Kamepa B kabuHe, ropmsoHTans (abcontor)
239 Kamepa B kabuHe, 3ym
240 Kamepa B kabuHe, 3ym (abcontoT)
241 Kamepa B kabuHe, KpeH (abcontoT)
242 Kamepa B kabuHe, nonepeyHoe cMelleHme (abconoT)
243 Kamepa B kabuHe, npogonbHoe cmelleHune (abcontor)
244 MNepanun
245 Pyuka MY, kpeH
246 Pyuka MY, TaHrax
247 Pbiyar obuyero wara (POLL)
OTnagka
248 | "LWin-R" KabuHa, nepesarpysntb
249 | "LAIt - KoHconb, nepekniovntb
Magnok
250 | "Num." Magnok JTA (umknuyeckuii nepedop)
251 | "RShift - Num." Magnok Bce pakeThl
252 | "NumLock" Magnok cbpoc (BbIKMYNTL NAAJI0K)
253 | "RCtrl - Num." MagnoK TOYKM NOBEPXHOCTU
254 | "RAIlt - Num." Magnok yrpoxatowen pakeTbl
[MaHenb ynpaBneHus 3anyckom gsurarenen
255 | "Home" 3anyck agsuratens, KHomnka
256 | "LAlt - E 3anyck/xonogHas npokpyTKa/MoXHbIN 3anyck,
nepeknyarernb
257 | "RAIlt - PageUp" PPY[ neBbii BBEPX
258 | "RAlt - PageDown" PPY[ nesbii BHU3
259 | "RShift - PageUp" PPY[ npaBblin BBEPX
260 | "RShift - PageDown" PPY[ npaBblin BHM3
261 | "E" CenekTop asuratenen, nepekniodaresb
262 | "End" Cton BCY, kHonka
263 | "RAIt - Home" CTon 3anyck, KHorka
264 | "RCtrl - PageUp" Cron-KkpaH neBoro agsuraTens
265 | "RCtrl - PageDown" CTon-kpaH npaBoro gsurarens
Mepanu
266 | "Z" MNenanu Bneso
267 | "X" lMepanu Bnpaeo
MeperoBopHoe ycTporicteo CIY-7
268 | "LAlt - LShift - Q" SPU-7, Main Volume Decrease
269 | "LAIt- LCtrl - Q" SPU-7, Main Volume Increase
270 | "LAIlt - LShift - E" SPU-7, Radio Source Select Rotary Left
271 | "LAlt- LCtrl - E" SPU-7, Radio Source Select Rotary Right
272 | "LAlt - LCtrl - Z" SPU-7, Radio/ICS
273 | "LAIlt - LCtrl - W" CI1Y-7, rpOMKOCTb YBENUYUTL
274 | "LAIt - LShift - W" CIY-7, rpOMKOCTb YMEHbLUUTb
MunoTtaxHbin komnnekc NKB
275 | "RAIt- O" | Sight Intensity Decrease
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276 | "RCtrl - O" Sight Intensity Increase
lMpaBas naHenb
277 | "RCtrl - B" Altimeter Right, Pressure Decrease
278 | "RShift - B" Altimeter Right, Pressure Increase
279 | "RCtrl - RShift - N" Attitude Indicator Right, Cage
280 | "RCtrl - N" Attitude Indicator Right, Pitch Decrease
281 | "RShift - N" Attitude Indicator Right, Pitch Increase
282 | "RCtrl - RShift - V" Fuel Meter, Rotary Left
283 | "RCtrl - RShift - B" Fuel Meter, Rotary Right
284 | "RCtrl - H" HSI Right, Course Decrease
285 | "RShift - H" HSI Right, Course Increase
286 | "RCtrl - RShift - RAIt - C" Mech Clock, Left lever Down
287 | "RShift - M" Mech Clock, Left lever Up
288 | "RAIlt - " Mech Clock, Left lever turning left
289 | "RAIlt - ." Mech Clock, Left lever turning right
290 | "RShift - RAIt - C" Mech Clock, Right lever Down
291 | "RCtrl - RShift - " Mech Clock, Right lever Rotate left
292 | "RCtrl - RShift - ." Mech Clock, Right lever Rotate right
MyneT ynpasnexnuns YB-26
293 | "RAIt - ]" YB-26, BOPT NEBbLIN-OBA-MPABBIV, nepekntoyartens
294 | "RCtrl - Insert” YB-26, 3AJII - konu4yecTBO NAaTPOHOB B 3amne
295 | "RAlt - Insert" YB-26, UHTEPBAIJI - nutepsan mexgy 3annamm
296 | "RCtrl - 1" YB-26, HAJIMYUME-TPOIP, nepekntoyaTenb
297 | "Insert" YB-26, IMTYCK - oTcTpen TennoBbix NoByLleK
298 | "RCtrl - Delete" YB-26, CEPOC INPOI'P - c6poc Tekyllen nporpammbl
299 | "RShift - Insert" YB-26, CEPUA - konnudecTBO cepuii 3anmnoB
300 | "Delete” YB-26, CTOI1 - ocTaHOB OTCTpena TenoBbIX NOBYLLEK
Pagnoneperosopbl
301 | "LWin - Q" ATakoBaTb MO Liefnb
302 | "LShift - \" [wnanor, nepeknoynTb
303 | "LWin - G" 3BeHO - aTaka Ha3eMHbIX Lenen
304 | "LWin - D" 3BeHo - aTakoBaTb cuctemsl NMBO
305 | "LWin - E" 3BEHO - BbINONHUTbL MUCCUIO U BEPHYTLCS Ha 6a3y
306 | "LWin - Y" 3BeHo - cbop
307 | "\" MeHto pagmoneperoBopoB
308 | "LWin-T" lMepecTpoeHune
309 | "LWin - W" MpuKpon meHs
PaguoctaHuusa P-828 YKB-1
310 P-828, rpomkocTb Gonblue
311 P-828, rpoMKOCTb MeHbLUIE
312 P-828, HacTpolika, kHonka
313 P-828, cenekTop kaHanosB - npeablayLiMn KaHan
314 P-828, cenekTop kaHanos - cnegylowun KaHan
315 P-828, wymonogasutenb
Pyyka npogonbHo-nonepeyHoro ynpasneHus (PIMY)
316 | "LWin - LShift - A" Autopilot Cut Off
317 | "RShift - Space" Radio trigger ICS
318 | "RAIt - \" Radio trigger RADIO
319 | "Space” Myck opyxusa
320 | "Left" PIMY kpeH Bneso
321 | "Right" PIIMY kpeH Bnpaso
322 | "Down" PIMY taHrax seBepx
323 | "Up" PIMNY TaHrax BHU3
324 | "W" Topmo3 konec (HaxaTb U yaepXnsaTb)
325 | "LShift - W" TopMO3 KONec, CTOAHOYHbIN
326 | "T" Tpummep
327 | "LCtrl - T" Tpummep - cbpoc
Pblvar o6uiero ara
328 | "PageDown" Correction decrease
329 | "PageUp" Correction increase
330 | "LShift - 7" Left Head Light - down
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331 | "LShift- 9" Left Head Light - left

332 | "LShift - 0" Left Head Light - right

333 | "LShift - 8" Left Head Light - up

334 | "RShift - 7" Right Head Light - down

335 | "RShift - 9" Right Head Light - left

336 | "RShift - 0" Right Head Light - right

337 | "RShift - 8" Right Head Light - up

338 | "RCtrl - End" Throttle Down

339 | "RCtrl - Home" Throttle Up

340 | "RAIt - Num-" lMepeHacTpoiika 060poTOB CBOOOAHONM TYPOMHLI Ha
HU3Kne

341 | "RAIt - Num+" lMepeHacTpoiika 060poTOB CBOOOAHOM TYPOMHLI Ha
HOMMHan

342 | "Num+" POLL BBepx

343 | "Num-" POLL BHM3

344 | "F" Pblyar obLuero wara, cronop, rawietka
CeHcopsbl

345 | "RShift - H" OYKM HOYHOro BUAEHUSA

346 | "RShift - RAIt - H" O4YKM HOYHOrO BUOEHUS, YMEHbBLUNTb CUTHan

347 | "RShift - RCtrl - H" O4YKM HOYHOIO BUOEHUS, YCUITUTb CUTHAan

348 | "LAlt - LCtrl - C" Open/Close Cargo Doors

349 | "LShift - LCtrl - C" Open/Close Left Door

350 | "RCtrl - C" [1Bepb KabWHbI OTKPbITh/3aKPbITh

351 | "LCtrl - E" MokVHYTb BEpTONET (HaxaTb 3 pasa)
LleHTpanbHasa naHenb

352 | "LWin - LAlt - A" Autopilot Altitude Channel Off

353 | "LAIt- A" Autopilot Altitude Channel On

354 | "LAlt- V" Autopilot Altitude Control Down

355 | "LAlt- F" Autopilot Altitude Control Up

356 | "LWin - LShift - S" Autopilot Heading Adjustment Left

357 | "LWin - LShift - D" Autopilot Heading Adjustment Right

358 | "LWin - LCtrl - A" Autopilot Heading Channel Off

359 | "LCtrl - LShift - S" Autopilot Pitch Adjustment Left

360 | "LCtrl - LShift - D" Autopilot Pitch Adjustment Right

361 | "LWin - LCtrl - S" Autopilot Roll Adjustment Left

362 | "LWin - LCtrl - D" Autopilot Roll Adjustment Right

363 | "LWin - A" Autopilot Roll/Pitch Channel On

364 | "LAIt - LCtrl - N" SPUU-52, Control Adjustment Left

365 | "LAIt - LShift - N" SPUU-52, Control Adjustment Right

366 | "LAIt - LCtrl - G" SPUU-52, Control Engage

367 | "LAIt- LCtrl - H" SPUU-52, Control P

368 | "LAIt- LCtrl - J" SPUU-52, Control t

369 | "LCtrl - A" AsTonunot, KaHan HanpaBneHus, BK.
Yur

370 | "LWin - Home" ABTOMaTM4eCKOE BbINOMHEHWE Npoueaypbl 3anycka

371 | "LWin - End" ABTOMaTH4eCcKOe BbINOMHEHUS NpoLeaypbl OCTaHOBa

372 | "LShift - LCtrl - X" B3apbiB

373 | "LShift - LWin - Pause" May3a AkTuBHas
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12.  CNWCOK TEPMHHOB H GOKPALLEHMN

ABCK AnnapaTypa BHyTPEHHEW CBA3M M KOMMYyTaLum
A3C AsTOMAaT 3alUMTbI CETH

AHO AspoHaBuUrauMOHHbIE OrHK

APK ABTOMaTU4eCcKui paamokoMnac

APl ABTOMaTMYeCKMW pagvonesnieHraTop

ALIM  AHanoroo-undpoBoi npeobpa3oBaTtesb

ASP  Aspoapom

BAHO BopToBble a3pOHaBMrauMoHHbIE OrHU. KpacHbI — NEBbIN, 3eMeHbIA —
npaBblIW.

BY  boeBas yacTb

BIMPM BavxHas npuBoaHas paavoCTaHUMA C MapKepoM
BMNPC BnvxHAs npuBoaHas pagnoctaHumsa (1000 m ot Topua BIIT)
BMI' BWHTOMOTOpHas rpynna

BIMM B3neTHo-nocago4Has nosnoca

BC  Bo3gywHoe cygHo

BCY BcnomoraTtenbHas cmnoBasl yCTaHOBKa

B [naBHbIM BbIKOYaTENb

MK T[vpononykomnac

'YB T[oHpona yHuBepcanbHasg BepTONeTHas

ANCC [onnepoBCckni 3MepuTeNb COCTaBNSIOLLNX CKOPOCTEN
AMNMPM [lanbHaa npuBogHas paanocTaHumMs ¢ MapkepoMm
ANPC JanbHsaa npuBogHas paavoctaHums (4000 M ot Topua BIMM)
3MY 3agaHHbIN NYTEBOW Yrof

MBC WcTuHHag BO3ayLIHAs CKOPOCTb

MMM UcxoaHbIn NyHKT MapLupyTa

KMIY KoHTenHep MenKkux rpy3oB YHUBEPCabHbIi

KMM KoHeYHbIN NyHKT MapLupyTa

KYP  KypcoBol yron paaMoctaHuum

KYL Kypcoson yron uenu

JIA  JleTaTenbHbl annapat

JIBY  JlnHeliHoe 6OKOBOE YK/IOHEHUE

JTIYP  JInHeWHoe ynpexaeHue pa3BopoTa

MB  MuHHOe BoOpYy>xeHue
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MK  MarHuTHbIN KypC

MIMP MarHuTHbIN NeneHr paanocTaHuum

MCA MexayHapoaHast cTaHaapTHas atMocdepa
HAP HeynpaBnsemasa aBMaUMOHHas pakeTa

HB  Hecywwit BUHT

HOM HazseMHbIn 06cny>xmnBatoLmMmn nepcoHan
HIIMY HecbeMHasa noaBMKHAA NylweyHas YCTaHOBKA
HBP HeynpaBnsemoe pakeTHOe BOOpeXeHue
OMNPC OTaenbHasa npusogHasa pagnoctaHumns (NDB)
ONncC OnTuyeckas npuvuenbHas cuctema

OCIn  O6opyaoBaHWe CUCTEMbI NOCAAKWN. CUCTEMA NOCAAKM MO AANbHEN U
6nvxHen npnBoaHbiM pagnoctaHumam (ICAO 2NDB Approach)

OT OnepaTvBHas To4ka

OW O6wwi war BUHTOB

MNBA [lNpreMHWK BO3AYLIHOro AaBneHus

MNMBO [MpoTnBoBO3AYyLLUHAas 060poHa

MNBP [ynbT BbIGOPA peXnMoB

M3Y [binesawmTHOE YCTPOMUCTBO

MHK  MnnoTaXHO-HAaBUraLMOHHBIA KOMMIEKC

MHM  MnaHoBO-HaBUrauMOHHbIM Npubop

MNOC T[MpotuBoobneaeHuTeNbHas cncrema

Mnng rpuemMHUK NoNHOro AaBneHns

MMM [MpoMeXyTOYHbIN NYHKT MapLupyTa

Mry rpoaonbHO-NonepeyHoe ynpasnieHne (pyyka)
MpMHK MpuruenbHO-NMNOTaXXHO-HaBUIrALMOHHbIN KOMMIEKC
MNPC [puBoaHasa paanocTaHUmMA

MNTB [MoaBecHOM TOMMMBHbLIN 6aK

rny MyteBol yron

MY TlynbT ynpaBneHna n HAUKauuu

MYP TynbT ynpasnieHus pexxMMamu

POW Pbivar obuwero wara

PIIY Pyuka npoaonbHO-MonepeyHoro yrnpasneHns
PPY (PPY[) Pbluaru pa3genbHOro ynpasneHus (asuratensmm)
PC  PeakTnBHble cHapsaabl

PCHB Pexx1MM caMoBpalLleHMst HecyLlero BUHTa
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Py
CAP
Ccro
cno
cny
CPO
CT
CyO
TK
TTX
yBA
oy
XC
LIAM
LICO

PacueTHbI yron

CncremMa aBTOMaTUYECKOro perysimpoBaHus
CTpouTenbHasi ropu3oHTasnb hro3ensxa
CTpenkoBo-nyLe4yHoe opyxue

CaMoneTHoe neperoBopHOE YCTPOWUCTBO

CaMoneTHbIN PaaMoNOKALMOHHbIN OTBETYMK rOCONO3HABaHMS
CBobogHas TypbuHa

Cuctema ynpaBrieHus opyxxueM

Typbokomnpeccop

TaKTMKO-TEXHUYECKNE XapaKTEePUCTUKK

YnpaBneHve BO34YLWHbIM ABMXEHNEM

daKkTU4eCcKin NyTeBOM yron

XBOCTOBOW curHan. benoro uBeTa, YCTaHOB/EH Ha Kune
Lindpo-aHanorosbivi npeobpa3oBaTenb

LleHTpanbHbIN CUrHanbHBIN OFOHb

LUBX LUTypMaHckuii 60pTOBOM XXYypHan

oBY
oP[

GPS Global Positioning System — cpegHeopbuTanbHas CnyTHUMKOBas!

KpPaHHO-BbIX/IOMHOE YCTPOWCTBO
SNEKTPOHHBIV perynaTop ABuratens

pagnoHasuraumoHHas cuctema HABCTAP, pa3spabotaHHas B CLLA

NDB Nondirectional radio-beacon (oTaenbHas npuBoaHas paaMocTaHums

OonpecC)

NAVSTAR

- NAVigation Satellites for Timing And Ranging (HaBurawMoHHble

CNYTHUKK ANS ONpeaeneHns BpeEMEHN N pacCTOsIHUIM) — Ha3BaHue cucteMbl GPS
B @HINTIOroBOpSALWMX CTpaHax, otcoga pycckoe HABCTAP

VOR Very-high-frequency omnidirectional range (BceHanpaBneHHbI KypCcOBOM
pagnomasik YKB-gnanasoHa)
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13 IKUBAMEHTDI W KO HUNERTDI KDHBEPTALHI
METPHUEGKOW GUGTEMbI B UMIEPGKYH)

13.1 DkBuBaneHTbl METPULIECKUX eanHUNL

Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 decagram = 10 grams = .35 ounce

1 hectogram = 10 decagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sqg. centimeter = 100 sqg. millimeters = .155
sg. inch

1 sq. decimeter = 100 sg. centimeters = 15.5
sqg. inches

1 sqg. meter (centare) = 100 sq. decimeters =
10.76 sq. feet

1 sqg. dekameter (are) = 100 sq. meters =
1,076.4 sq. feet

1 sqg. hectometer (hectare) = 100 sq.
dekameters = 2.47 acres

1 sq. kilometer = 100 sqg. hectometers = .386
sg. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = .06
cu. inch

1 cu. decimeter = 1000 cu. centimeters =
61.02 cu. inches

1 cu. meter = 1000 cu. decimeters = 35.31 cu.
feet
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13.2 Koach¢dpmumeHTbl Nnepesofa eanHUL

To change

(imperial)
inches

feet

yards

miles

knots

square inches
square feet
square yards
square miles
acres

cubic feet
cubic yards
fluid ounces
pints

quarts

gallons
ounces
pounds

short tons
pound-feet
pound-inches
ounce-inches
(metric)
centimeters
meters
meters
kilometers
kph

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters
cubic meters
milliliters

liters

liters

liters

grams
kilograms
metric tons

To

(metric)
centimeters
meters

meters
kilometers

kph

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters
cubic meters
milliliters

liters

liters

liters

grams
kilograms
metric tons
Newton-meters
Newton-meters
Newton-meters
(imperial)
inches

feet

yards

miles

knots

square inches
square feet
square yards
square miles
acres

cubic feet
cubic yards
fluid ounces
pints

quarts

gallons

ounces
pounds

short tons

Multiply by

2.540
.305
914
1.609
1.852
6.451
.093
.836
2.590
405
.028
.765
29,573
473
.946
3.785
28.349
454
.907
1.356
11296
.007062

.394
3.280
1.094
.621
0.54
155
10.764
1.196
.386
2471
35.315
1.308
.034
2.113
1.057
.264
.035
2.205
1.102
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14.  PAIPABOTHHKK

14.1 PYKOBOACTBO

AnekcaHap Moasonckuii

14.2 AOKYMEHTALUA

Bnagmmunp TumocbeeB

nES

BELSIMTEK

YnpasneHue npoexkToMm,
TexHn4yeckas AOKyMeHTaums

PykoBoacTtso nunota. Pasaensl
NUCTOPUN, a3POLAMHAMMNKN, ONUCAHUS
o6opyaoBaHusl, BbINO/THEHUS NOSIETOB.

14.3 MOAE/TUPOBAHUE AUHAMUKAN U CUCTEM

AHppen KoBaneHnko, Hukonan BonoauH, Bnagummp Muxannos, bopuc Cunakos,
AnekcaHap Muwwkosu4, EBreHuni N'pnbosmy, Makcum 3eneHckunii, AMutpuii
MockaneHko, Butanun MNepenenkuH

14.4 MY3bIKA N O3BYYUBAHUE SDODEKTOB

KoHcTtaHTuH "btd" Ky3HeuoB

14.5 PASPABOTYMKW 34-MOAENEMN-

MNMasen Cngopos

AHpapen PeweTko
Cranucnas KonecHnkoB
Banepwuit "Palmal" Msirkui

14.6 TECTEPDI

Dmitry "Laivynas" Koshelev
Gene "EvilBivol-1" Bivol
"AlhpaOneSix "
"BillyCrusher"

"Derelor"

"FrogFoot"

3D-model of helicopter,
cockpit, damage model

Pilots and gunners
Cockpit

BapwuaHTbl oKpacku
BEPTOJIETOB
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"Kairat"

"Rik"
"Shadowowweosa"
"Vibora"

"Wadim"

14.7 MUCCUMN U KAMINNAHUN
Oner Dzen ®epopeHko, AmuTtpuii Kowenes

14.8 03BYYUBAHUE UFTPOBOW KAMIMAHUM

Pycckas Bepcusa:

dr.lex, BTD, Laivynas, Vatel, Dzen, MadShark, wildcat191, Maler, Pyctam
AHrnuninckas Bepcus:

graywolfg, Weta43, EvilBivol-1, paulrkiii, Joyride, Walter, Curtis, Alex, Jeremy,
Headspace, SimFreak, SiThSpAwWN

14.9 TPEHUPOBOYHbLIE N OBYHAOLLWME MUCCUMA

Esrenunit "EvilBivol-1" BuBonb ObyuvatoLyme MmUccun, nepesoj Ha
aHINACKUIA, noaaepkka ¢opyma

14.10 OTAEJIbHOE CNACUBO

Kanpaty "Kanpat" 3a opraHu3auuto 3anucu 3ByKa, BUAEO,

[xakcbaeBy (netumk 1- doTomMaTepuanbl, NOMOLb B TECTUPOBAHUA

ro Kiacca) AVHAMUKKM MOAENU N YTOYHEHUWN paboTbl CUCTEM Ha
peanbHOM BepTosfeTe

Onery BacuneHko 3a ¢oTO 1 BUAEO MaTepuanbl, MOMOLb B

(neTumnk-cHamnep, TECTUPOBAHUN ANHAMUKM MOAENN U YTOYHEHUN

NETYUK-UCNbITATENDb) paboTbl CUCTEM Ha peanbHOM BepToneTe
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Beptonetr Mn-8MT. TexHu4deckoe onucaHune, 1982.
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NHCTpyKums 3kunaxy septoneta Mu-8MT. BTopoe usgaHve, 1982.
Kosanes B. YcTpoMCTBO BepToNeTa.
PJ13 Mu-8MTB5

PT2 aBuratens AU-98

PT2 aBuratensa TB3-117BM

PT3 Mu-8MTB5

TexHun4yeckoe onucaHune APK-9.
TexHn4deckoe onuncaHne APK-Y/.
TexHun4yeckoe onncanmne AUCC-15.
TexHun4yeckoe onucaHne MC-61.
TexHun4yeckoe onuncaHue P-828.
TexHun4yeckoe onuncaHne P-863.
TexHunyeckoe onucaHne PU-656.
TexHun4yeckoe onucaHue CI1y-7.
TexHn4yeckoe onucaHne A4PO-1A.

224



