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CHAPTER I =~ GENERAL DATA -

The purpose of this chapter is to familiarize the pilot and other crew cecbers with the
content of this Elight kanual, as well as tne celiccrser it refers to.

Helicopter description is limited to the inforcation essential for in-flight operation
only. Tnis description cannot be usod for servicing purposes. Full description of the
helicopter is contained in other volumes of accompagying documentation.

CHAPIER II - LIMITATIONS

This chapter lists various limiting values which restrict the renmge of helicopter
operation. These limitations are related to weight, balance, performance, floor loading,
powerplant and others. Limitations pertaining to types of fuels and lubricants used in
the helicopter are also listed.

CHAPTER III - NORMAL PROCEDURES

This cnapter contains descriptions of proper procedures used for all operations
perforzad by the crew during various flight phases, es well as those operations which
directly procede the flight or are performed at the end of it.

CEAPTER IV - EMERGENCY PROCEDURSS

This cbapter describes the procedurss to be followed by belicopter crews in the cass
of typical deifects and failures occuring or the helicopter during flight.

CHAPTER V -~ PERFORMAKCE

Parfurcsnce charts and tables included in this chapter will facilitate planning of
the flight and accomplishing it in tbe best manner possible. It is also explained
how to use these charts and tables.

APPENDICES

- Trey contain additional data mecessary to calculate helicopter weight and center
of gravity location, as well as to cake cocversior. into British units.
Maximur allowable gas producer turbine inlet temperatures for the GTD-350
series II engines are also given in here.
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CHAPTER 1

GENERAL DATA

1.1. INTRODUCTIO:N

“All the performance data contained in this Manual are °
based on the results of flight tests. The rocommendatlions rcgarding the operation of
the helicopter resulted from the experience gained by pilots and sorvicing staff.
Familiarizaton with the materiel contained in this Mapual and permanont use of this

lmowledgo while flying will facilitate holicopter oporation and contribute to high.
efficiency and safety of flights.

Tais Manuel is prepared for licexced pilbts and theraefore contains no school-book
informatiorn, especially regerding flight techniques. It includes genoral information
on the Ki-2 helicopter, its performaace and fljing charactoristics, as well as normal
and emergency procedures particular for this type of helicopter.

Individual pages are not to be detached from the Manual unless it is absolutely
necessary. Any page of this Kenual should not be destroyed, even when it loses its
velidity, but has not been replaced by an up-dated one deliverod by the manufacturer

. together with a co‘rasponding bulletin. In a similar way supplementary pages will ba

delivered, and they should be inserted into the Kanual in places indicated by the
applicable bullotin .

1.2. CONTENTS OF MANUAL

This Manual is divided into 5 chapters, eech of which has its own important function.

January 1981
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1.3, BASIC_TECHRICAL DATA

Hain dimensions:

Overall length (including rotors) 17,42 m
Fuselage length 11,94 m
Relicopter height (excluding tail roter) 3,7 m
Maia rotor diameter 14,5¢ m
Tail rotor diameter 2,70 m
Surface areas:

Tail rotor disc 5,7 2
Maim rotor disc 166,5 m2
Weights:

Maximum take-off weight of the helicopter 3550 kg
Invarisble empty weight is recorded in Helicopter Weighimg Record

Abstract included im Ibg Book pocket or contained im Section I of

the log Book.

Capacities:

¥ain fuel tank 600*23 1
Auxiliary fuel tanks 476*10 3
Maximum fuel quantity to dbe filled 1076 1
Engine oil contained in 2 tanks 30711
Fluid contaimed in blade dampers 1,7 1
Aydraulic systew (hydraulic bloch) 4,5 1
Brake air system (landing gear framework) 6,5 1
Cil contained in main gearbox 10,0 1
01l contained in imtermediate geardox 0,41
0il conmtained in TR gearbdox 0,65 1
Fowers:

Take-off power (2 x 400 KM) 529/ ' 800 kM
Maximum one-hour power (2 x 320 KN) 42377 640 FV
Maximum continuous power (2 x 285 K¥) ?77/1p 570 KM
Starter-generator output (2 x 3 KW) 6 KW
AC generator output 16000VA

1-4 August 1990
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1.4, SHORT DESCRIPTION OF HELICOPTER .

1.4.1. Helicopter

The Mi-2 helicopter is designed for VER operations it daylight and at night under various
atmospheric ¢onditions except for flights in clouds. It is a multipurpose helicopter and
can be used 1n the following-vo}aionsx passenor, cargo transport ani ambulanco.

In each voraion the control systum can be doublod for pilet training /dual-control
voraiona/. Ono pllot ig tho minimum £1li;ht crow. IL ruquired, tha crow may be incrossed
with porsons having spocial duties during Lflight /e.g. flight ongincer, phy51cian,
special equipmont operator, traimoce or co-pilot, etc./.

This helicopter is approved ossontially for above-land flights only. The operator,
however, can decide to maoke above-gea flights with tho crow aboard /no passengors
"allowod/, if he finds it necossary, provided that the applicable roquiiomonts and

' rogulations are abeyod and tho risk of holicopter sinking into the.cea, in the case of
emergency ditching, is taken into account.

Apart from interior finishing suitable for a given version, tho holicoptor can bo fittod
with tho following equipuonti ' ’

Passenger version: a table, two single seats and & hard or upholstered bench type soat
for 6 passengers.

Cargo transport version: two single seats, carzo fixing equipment, and additinally an
electrically-oparated hoist /LPG-4/ and external cargo hook /under the fusola(o/. !

Anbulance version: a table, two single socats, two strotchers and one seat or two soats
if no straetchers sere used, other medical equipmont, and additionally an olectrically-
operated: hoist /LPG-4/ with rescuc seat.

In addition, the following may be fitted: opaniné windows, tool box, optional éattery
guides, snap-in ventilators in the windows, rope ladder,, anﬁnuxiliary tanks,

.Tbe.helicopter has throe doors:. - front door /slideable/ on the left of the fusolage,
- front door /hinged/ on the right of the fusolage,
~ saar 4n~nr /kingeéd/ cn the loft of tko fuselace.

Both front doors are provided with emergoncy Jettison -erhahism'

NOTE: With the left auxiliary fusl tank mounted on the hellicopter, the front left
door will not fully slido'ﬁack as the auxiliary tank stops it partially open.

The fuselage consists of two main parts: fuselage proper, comprising the cockpit,
cabin, all eqWpment and fuel tanks, and its rear part /tail-boom/. The fuselage has
a semi - monocoque structure.

January 1981 : -
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Fig. 1.2. LOCATION OF MAJQR ASSKMBLIBS

1 - engine compartment; 2 - oil tank; 3 - main gearbox compartmanty 4 - hydrailic block;

5 - fire extinguishing bottles; 6 - main fuel fillery 7 - fillers for auxiliary fuel
tanks; 8 - position lights; 9 - pilot seat; 10 - front RH doorjy 11 - rear door;y 12 - front
LH door; 13 - electric and avionic - boxes coampartment; 14 - battery compartment;

15 - pitot tube; 16 - intermediate gearboxi 17 - tail rotor gearbox} 18 - anti-collisioen
lighty 19 - horizontal gtabilizer; 20 - tail rotor drive shaft; 21 - external power
receptacle; 22 - charging valves /air and bydrsulic supply systems/j 23 - hydraulic fluid
reservoir; 23 = hydraulic fluld reservolir for blade dampersy 24 — landing 1lightj

25 - passenger cabin; 26 - intermediate gearbox oil filler; 27 - tall gearbox oil filler;
28 - englne oil filler.

January 1981
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It ic provided with mounting pointo for the wmdnuu, madn gunrbox, landing pear, rpaoclinl

equipmont, auxiliary fuel tanks and tho tuil-bLoom. .

At its end, tho tail-boom is fittod with sn internodiate goarbox, tail rotor pylon, tail

rotor gearbox, stabilizeor and tuil skig.

Over the tail-boom, the tail Totor drive shaft is situsted under removable fairings.

The landing goar consists of a twln-wheel castoring nose unit and two msin wheols with

pneumatically ‘controlled brakes. .

The main landing gear whesls are mounted to two struts and one oleo-pnaumatic shock
absorber on both sides of tho fuselage.

The main rotor consists of three all-metal blades attached to a fully articulated rotor

bead. The spars are filled with compressed air, whose pressure drop is detected and

indicated by a detector located at each blade root, indicating thus any epar cracks and

ot..er reasons for air leakago.-All the blades have an electrical anti-icing system

powered from & collector mounted on the rotor hub. The hunting of tho rotor blados is

ninimized by hydraulic dampers.

The two-bladed all-metal see-saw tail rotor has also an sloctricsl anti-icing sys:cm.wbich

is powered from a collector mounted on tke rotor shaft.

Helicopter empty welght depends on its vorsion, asd the control systom installed /single

or dual/. The empty weight with a pilot is assumed to be 2,500 kg. For tho procedure of

calculating the maximum takooff weight refer to APFZNDIX NO 1 "HELICOPTER WEIGHT AND

CENXTER OF GRACITY CALCULATION". Location of major assemblies is shown .in Fig. 1-2. “F

1.4.2. ENGINES

The GTD-350 iSva turboshaft engine with a free power turbine.

4
Its compressor has 7 axial stages end 1 centrifugal stage. Compressor discharge air
is delivered through two air transfer tubes into a single can-type comtustion
chaober. )

The hot gases expand through the single-stage coopressor turbine, two-stage Iree
turbine, and are then discharged through the exhaust duct furnished with two exhaust
pipes.

The power turbine, via “reduction gear with a ratio of 1: 4 drives the engine drive
shaft, which is connocted to the main goarbox. :

- The power turbine speed 1& groverned eutocatically and maintained within thae .rance of
23,100 - 24,900 rpm, which corresponds to the indicated main rotor rpm of 78 - &4 %.
The engine is started automatically by pressing the starting push-button on the
central pansl,

As power sourcos for engine starting the following may bo'useﬁt

a/ helicopter batteries )
b/ ground powsr units - . ‘

¢/ genserator of a running engine.

January 1961
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Fig. 1.3. MAJOR ENGINE ASSEMBLIES

1 - compressor inlet; 2 - axial coapressor; 3 - centrifugal coapresor;
4 - accessary gearbox; 5 - drive shaft; 6 - compressor discharge air tubey

7 - combustion case; 8 - starter generatory 9 - compensation joints
10 - exhaust plpes; 11 - gas producer fuel control; 12 gas producer
tachometer generatory 13 - engine anti-ice and bleed air valvey

14 - fuel nozzlej; 15 - thermocouple; 16 ~ oil filter.

|
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Fig. 1.4. INDICATED PERCENTAGE AND GAS PRODUCER RFM
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Gas producer speed can be controlled with each of the thres controls:

a/ collective pitch lever - power control is coupled with the main rotor blade pitch
control,

b/ twist grip - power adjustment independent of the main rotor blade pitch control,
¢/ single engine control léver.

During normal dual-engine flights, the pilot uses only the collective pitch lever to
control the engine power, while the twist grip is turned fully right.

Single engine control levers are designed for use during single~engine flights and ground
checks of each engine operation.

The actual engine power is monitored by the pilot on the engine tachometer, located on
the instrument panel and indicating the gas producer speed by two pointers marked as
follows:

1 - 1LH ‘engine

2 - RH engine

as well as on the turbine inlet teuwperature indicator.

The relationship between the indicated gas producer speed /in percentage/ and the actual
speed /rpm/ for various powers is shown in Fig 1-4,

1.4.3. HELICOPTER CONTROLS

The following are used as controls in flight and on the ground:

- cyclic stick

- tail rotor pedals

collective pitch lever
single engine control levers
main rotor brake lever

The helicopter can be provided with either single or dual-control system.

Cyclic stick. It is located in front of the pllot's seat and connected to the
swashplate by a system of two push rods and two bydraulic boosters. On its handle
/Pig. -5/ there are: a trim system switch for longitudinal and lateral control
system, radio communication push-button, externmal cargo release push-button /under
8 protective éap/ end a wheel brake lever,

wuen‘the‘hydraulic system is on, the forces felt while moving the cyclic stick are
mostly caused by compression of trim system springs, and they csn be eliminated by
pressing the trim system switch. '

Tcez the hydraulic system is off, the forces are considerably high, especially while
bovering.

1=-10 . January 1981
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Tail rotor pedals. They are located under the pilot’s feet and coupled with the tail rotor

by a systeam of push rods and cables. The pedals can be adjusted on the ground and set in
any of three rositions according to the lengt: of the pilot’s legs.

Collective pitch lever. It is located on the left of the pllot and comnected to the

swashplate sliding sleeve by a system of push rods and one hydraulic booster.
The twist grip of this lover /Fig. 1~6/ has two positions as follows:

= fully »ight = nominal main rotor rpm
- fully left ~ ground idle rpm

The fully left position is used only in power-on sutorotation and on the ground. In any
other flight regime the fully right position is used.

The collective pitch lever has & locking mechanism, which is reloased with a trigger on
its handle, and it may be lockad in any of thirty positions according to the toothed
sector design.

Any pitch setting is displayed on the irdicator léceted on the instrument panel.

The fully down position of the collective pitch lever corresponds to main rotor blade
pitch decrease and simultaneous engine power decrease. h

The fully up position corresponds to main fotor blade Pitch increase and simultaneous
engine power increase.

When the hydraulic system is not operative, considerable effort is raquired to move the
collective pitch lever.

On its handle there are: cargo hook release push-button, twist grip friction adjusting
ring and landing light positioning switch.

In the dual~control version, the co-pilot’s collective pitch lever is not fittéd with
a cargo hook release push-button.

Single engine control levers /Fig. 1-7/. They are located on the left of the pllot's

seat and used for ground run checks of each engine and engine power control in single-
engine flights.

The levers are locked in their normal /neutral/ positions by means of a spring ratchet,
which may be released by depressing the push-button on the handle. Upward /backward
movement corresponds to power increase, while downward/ forward movement corresponds ‘¢
power decrease.

Rotor brake lever. It is located on the right of the pilot's seat. Tha fully down /level/

position corresponds to full disengagement of the rotor brake, while the nrrar pagitia-
- to full engagement of the brake. The lever is coupled with a switch in the starting
system 8o that engine starting is possible only with lever fully down /brake A
disengaged/. With the brake lever in eany other position, the switch will open the engine
starting circult and meke engine starting impossible.

1.4.4, BOARD INSTRUMENTS

All board instruments /except.for the magnetic compass/, l.e. those necessary for flying
and monitoring the engine and main'goarbox operation, are located on the instrument panel
in front of the pilot. There are also 6 warning lights on the instrument panel. The compass
is mounted separately on a bracket located to the left of the instrument panel.

The instrument panel lay-out is shown in Fig. 1-8.

1- 12 January 1981
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FIG,1 - 8, INSTRUKENTS FANEL
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1. Radar altimeter

2. Altimeter

3, ADF and gyrocompass indicator

4, Puel quantity imdicator

S. Main gearbox oil temperature imdicator
6, Maim gearbox eil pressure indicator
T. Alr speed irdicator

8, Attitude indicator

9, Vertical speed imdicatoer

10.Main rotor RPM indicator

1l.Gas producer RPM indicator

12.Copilot ‘s attitude indicator
13.Trirmers position imdicater
14,Collective pitch indicator
i5.Engine 0il temperature imdicator
lo.Engine oil pressure indicator
17,18 engineTIT temperature indiecater
18RI engime TIT temperature irdicater
19,Magnetic compass

20,Clock

21.,RW-3 indications invalid

August 1990

>

HF transceiver comtrol umit

22, Extermal cargo check light
23. "FILTEZR CONTAMINATION" signalling
24. Fuel low level

25. Fire signalling
41 "CARGO HOOK LOWERED" signalling

Zush-buttons
26, Gyrocozpass slaving
27. Fosition lights signalling

————-— - ——

28.pressure gauges transformers selector
MAIN )STANDBY

29. Landing/taxiing light selector

30Bright)dim position light selector
31,Radio )ADF selector

32 ,Frequency selector

33,.Squelch

T4 MPhgpernel weleabaw

35,Modulation limiter activating switch
36 .,0peration mode selector
42.V£ndacreen wiper selector

Knobs and switehes

37. RW-3 radar altimeter switch

2, Voluz= coantrol knod
39, Side -tone
40, Volume control knod

1-13
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Characteristizs of the instruments:

R¥-3 Radar Altiaeter

Indication range O v 300 ¢
Measurement accuracy:

- for altitude up to 10 a tqn

-~ for altitude over 10 m Tsx

This radar altimeter is supplied with 28.5 V DC. No control or adjustment is required

except switcbing it on. The RW-3 radar altimeter indicates the distance between the
belicopter wheels and the ground.

Altimeter

It is a two-pointer pressure-operated altizeter with the range up to 10,000 m. Tha
small pointer indicates sltitude in kilometers and the bigger one indicates altitude in
bundreds of ceters. Below the instrument is a knob for "O" setting on the ground or
for atandard pressure /760 mm Hg/ setting in flight.

ADF and gyro-compsss indicator. It is e dual instrument containing both the GIK-1
slaved gyro-compass indicator /a double-bar pointer /and the ARK-9 ADP 4indicator

/a single-bar pointer/.

Both parts of the instrument become operative upon turning on an appropriate switch

on the upper LH control panel and setting the selector swlitch on the AJY control
Fanel in CCiF position. On the instrument Fenel, next to the indicator, there is 2 zluve
push-button.

Indication error of the GIK-1 gyro-compass while deternining the magnetic heading:
- at +20°C cot more than ¥ 1.5 degraes

~

- at 450°C not more than % 2 degrees

ARE~Q ADF - accuracy of selecting the required frequency on the control panel is 2.5 %,

ESE-2097A Fuel Quantity Indicator. Indication range 0-600 litres. It indicates fuel

quantity in the main tank. In flight, with auxiliary fuel tanks installed, the indica-
tor reads 600 litres until the auxiliary fuel is used up. Beside the indicator thers
is a red warning light, which 1lluminates when fuel quantity in the main tank
decreases to 100 1, It keeps the light either flashing or constant, depending on the
FLASHING SYSTEY being on or off on the circult breaker panel.

Main Gearbox Oil Temperature Indicator. Indication rangs from = 70°C to +150°C.

Hein Gearbox Oii Pressure Indicator. Range 0+8 kﬂ/cmz.

indicator is supplied with 36 V/400 He.
transformers,

panel.

This induc-tion type pressurs

In its power supply circult there are two
nain and standby, and their selector switch is located on the instruzen:

1- 114 August 1990
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Airspeed Indicator. Range from O to 250 km/h. It indicates forward speed only. It is

supplied with dynamic and sts:ic pressure from the pitot tube mounted on a bracket
in the lower left part of ths celicopter nose.

AGK-47W Attitude Indicator.

pitch indication 90° - 0° - 90°
roll indication 45° - 0° - 45°

Misalignment of the aircraft silhouette with the horizon line is not more than 40,

It is a combined instrument consisting of an artificial horizon and s bank and turn
indicator. It has a locking mechanism for the gyroscopes which is operated by
pulling out the right knob.

#hen the indicator is inoperative, a red flag will appear on the face of the
instrument.

The left knob is used for aligning the alrcraft silhouette with the horirzon line.
while hovering or flying at lcw speed the ball of the bank indicator is moved

a little to the right.

In helicopters with dual-controls the second LH attitude indicator is turned on
and off by means of a switch Zocated on the co-pilot’'s instrument panel,

Vertical Speed Indicator. Razgze % 10 w/s.

Yain Rotor RAM Indicator. Its scale is graduated in percentage and the range is
from O to 110 %. 246 RRAL of the main rotor corresponds to 81.3 % on the dial,

Gas Producer RPM Indicator. It is a dual instrument with the indication range
from O to 110 %.

The pointers are marked:

1 - LH engine
2 - RH engine

100 % on the dial corresponds to 45,000 RPM of the gas producer.
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Clock. This is a combined instrument incorporating a normal clock with seconds hand /main

dial/ stop-watch /lower inner dial/ and en slapsed time counter /upper inner dial/.

The clock kmobs have the following functions: B

IH knob /red/ - setiting the pointers, winding up the clock, starting the elapsed time
counter, .

RH knodb /eilvery/ - starting the stop-watch and locking the clock.

To set the clock pointers pull out the LK knob and turn it clockwise or anti-clockwise,

To wind up the clock keep turning the 1H knod anti-clockwise until some resistance is

felt. To start the elapsed time counter press in the IH knob., It is operated in 3

successive stages:

1st push - counter ON: red or green colour displayed
2nd push - counter OFF: red and white or green colour displayed.
3rd push - erasure: white colour displayed.

The elapsed time counter has a clock dial with two pointers: the hour and the minute
pointers. To start the stop-watch press in the RE knob and operate it in the same way ss
the elapsed time counter. The stop-watch has no display system. To lock it turn the RH
knob clockwise. The stop-watch scale is divided into 60 sections, and it has two pointers:
long for seconds end short for minutes. '

Externasl Cargo Check Light. This yellow light will remain on until the cargo hook is

released.

Cyclic Stick Trim System Position Indicator. This instrument has two scales, each with
the range of +30°. The LH scale indicates lateral displacement, and the RH scale is
used for longitudinal displacement of the cyclic stick,

The upper parts of both scales indicate left and forward positions respeétively.

Collective Pitch Indicator. Indication range ‘from 1° to 15°.

Engine Oil Temperature Indicator. This is & double-scale instrument, which indicates
the LH engine 0il temperature on the LH scale, and the RH engine oil temperature on

the RH scale. Indication range from -50°c to*150°C. The indicated temperatures
represent engine outlet 011 temperatures.

Enging Oil Pressure Indicator. This is & double-scale instrument with indication range
on both scales /the LH and RH scales for LH and RH engines respectively/ from O to 8
kG/cmz. It operatea. in the same way as the main gearbox pressure indicator.

Turbine Inlet Temperature Indicators. They are two instruments operated on thermo-
electric principle end comnected to thermocouples at each engine. The indication range
is from 200 to 1,050°C. The fndfmecnm am sbo toce ¢ o o o -- vepme) Ghu wue uLc UL
the right is for the RH engine, '

Magnetic Compass. It is located on the left of the instrument panel., Deviation tables
;;; the gyrocompsss, ADF, magnetic compass, airspeed indicator and the altimeter are
provided in the cockpit. They are placed under a transparent shield on the central
divider of the windsceen.

January 1981
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- Cut - off valve

- Straight -run valve
Fine fuel filter

- Boost pump reservoir

S N —
'

pifferential pressure

w
'

transmitter

6 - Ejector

7 - Filter bdblock

8 - Venting

9 - Filler

10 -Auxiliary fuel tank

hugust 1990

+ ®

1 - 9. FUEL SYSTEM DIASRAM
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11 - Fuel quantity indicator
12 - Main fuel valve

13 - Venting

14 - Filler

15 - Fuel supply lines from the filter
block to the ejector

16

Filters contamined condition indicator
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1.4.5. FUEL SYSTEM

The fuel system /Pig. 1.9/ consists of one rubber tank with a pump assembly located in
the fuselage under the passenger seats, two auxiliary fuel tanks made of metal, a filter
assembly, cut-off valves, tubes, instruments and gauges to control the system.
Capacities of all tanks are given in section 1.3. "Basic Technical Data", whereas fuel
grades to be used are specified in Chapter II "Limitations".

Fuelling the main tank is monitored on a fuel quanitity indicator on the instrument

panel and a light at the filler throat. Fuel level in the auxiliary fuel tanks is

measured with a dipstick. During flight the pilot is kept informed of the fuel quantity

in the system by means of the fuel quantity indicator located on the instrument panel
/Pig. 1-8/.

It is graduated in litres. As soon as fuel quantity is reduced to 100 1, warning light
will be illuminated on the instrument panel to indicate fuel low level.

Puel is drawn from the mainm tank by a punp assembly installed at the bottom of the tank.
FRormally it is pump No. 1 that is operating all the time. .

s

|

12
oS R | 4
b/ ey g éf_;

A\ S5

-

ig. 1.10. EWCLiZ LUZICATION 75T

i
1 - oil tenk, 2 -~ cooler, 3 - valve ascazxls, 4 = oil =~avenge pum;, 5 = ~i1 rrescors

pump, 6 - tank oil drain, 7 - system oil drain, 8 - engine, 9 - outlet oil
temporature sensor, 10 - outlet oil tecperature indicator, 11 - oil pressurc
sensor, 12 — oil pressure indicator, 12 - oil filler, 14 - magnetic plug,

15 - by-pass valve.

1 - 18 January 19€1
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When auxiliary fuel tanks are installed,the fuel quantity imdicator
readings are constant and oqual te 600 l({.e, main fuel tank capaeity)
until auxiliary fuel tanks are empty.

Fump No,2 is actuated automatically in case of pump No.l failure, To inform
pilot,which pump is operating ,green lights are installed on the uprer panel(star-
ting section), o '

Fuel is supplied to the engines via the filters bleck includimg two fine filters
and twe shudoff valveo setuated by means ef red levers installed om RH side ef the
pilot’s meat,

The fuel filters block is equipped with SI-0,4 E pressure drop signallizer causing
"FILTER CONTAMINATION" lamp lightimg om the instrument pamel in case of filters

contamination and pressure drepping up to 0,4+ 0,1 kG/cmz.
A tank and ejector imstalled ir the main fuel tamk provide preper supplying of the
fuel pumps im case of low fuel quantity.

1.4.6, ENGINE CIL SYSTEM

Each engire has an independent oil system with separate oil tanks and coolers,tubes,
filters and valves, The oil tanks are imstalled at the engime inlets, 0il flow for
each engime is provided by means e¢f two pumps installed in every engime:pressure and
suction pump, Turbime shaft bearings,compressor bearings and gears traim of the power

turbime are lubricated, _
liot oil drained from lubricatien points is delivered to the oil ecoler, The oil coo-

ler is cooled with air stream supplied by a fan installed between the engimes,

The operation of each lubrication system is monitored by continuous measuring engine
outlet temperature,as well as system pressure. Two dual indicators en the instrumext
panel previde pilot’s imformation, Engine oil system is shown in FIG. 1,10,

1.4.7. MAIN GEARBOX OIL SYSTEM .

The main gearbox has independeat oil system (see FIG. 1-11) imecluding an oil cooler,
oil filter and a filler imstalled en the gearbox,

Hot oil is delivered by pump frem the gearbox oil sump to the cooler,and them te the
"cold" section' ef the sump, Oil is sup-lied frem the "cold" suwp to the gears,bearings
and splines by means ef pressure purp, Drained 0il flows back to the"hot" sectiom of
the sump. Oil drained from the system flows through a magmetic plug located in the

bottom of the gearbox. Actual values of imlet oil pressure and temperature are tram-
sritted via transducers installed in the wmain gearbox to the indicators located on
the instrument panel. ) :

1.4.8, PNEUMATIC SYSTEM

_The pneumatic system is provided for main landing gear wheels braking (see FIG. 1.12).

Maximum pressure in the system ameunts 50+4XG/cm2.

Fneumatic system charging is performed by means of air compressor drivem by maia gear-
box or with theground chargimg equipzmént adopted for quick discomnection and located

in RH reaf part ef the fuselage. The wheel brake is controlled with a lever on the cye-
1ie stiek. When controlling,pressure reduction valve provides air pressure droy up te

24:1 5 EG/cm2, Air pressure to be monitored on two pressure indicators located in the
(]

cockpit under the sliding door, Fneumatic system tubing is marked with black paint,
August 1990 . 1-19
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1.4.9. AIR COOLING SYSTEM

This system /Fig. 1.13/ provides necessary cooling for both starter generators, drive
shaft articulated ;joints, AC genesrator mounted on the main gearbox and the air
compressor. '

The fan, mounted on the upper front section of the fuselage, with its inlet between
the engine air inlets, is driven by the main gearbox output shaft. Operation of this
system is not controlled by the pilot.

1.4.10. CABIN HEATING AND VENTILATION SYSTEM

Th. system /Fig. 1.14/ provides forced air heating and ventilation. The cabin is
heated by heat exchangers supplied with compressor bleed air through the valves 9.
The valves are opened with the krobs on the side distribution ducts.

A cooling air blower 4 for the heat exchanger is energized trough a circuit breaker
marked CABIN HEATING AND VENTIL located on the eircuit breaker panel.

The system provides ventilation when the blower is on and the bleed air valves are
closed. The outside air intake is controlled with a lever 11. The shutters in the

heat exchangers provide for outlet air distribution and thus csbin temperature regulating. ,@
An additional fan is installed on the left of .the instrument panel., It is emergized

through a circuit breaker marked D¥ - 3 FAN. (

1.4,17. FIRE DETECTION AND BXTINGUISHING SYSTSM

The fire detection and extinguishing system installed in the heli'copter /Fig. 1.15/ is
used for extinguishing fire in eny.of three sections separated by fire-walls, i.e. two
engine compartments and one main gearbex compartment. In each compartment fire detectors
and spray nozzles are installed, which actuaste the system automatically under specific
conditions: temperature of 150°C, temp. rate of grawth greater than 2°C/sec and an
airflow, '

Automatic actuation of the system will release the fire extinguishing agent from one
botle only /bottle No 1/. If necessary, the second and third bottles may be actuated
manually by the pressing in the push-button of bottle No. 2, and if required,

bottle No 3.

A special control panel is provided in the cockpit to operate the fire extinguishinn

tae A e et el —— ——eim e amm
svstez and manite= d&~ ~namalia e omamt 4 ove ave TUTTU Lol ZTCTUAL LUTC,

push-buttons for manual opening of electromagnetic velves and manual actustion of
bottle No 2 and No 3, as well as the master switbh /Pig. 1.16/.

1.4.12. HYDRAULIC SYSTEM

Hydraulic system is applied to reduce flight control forces. Hydraulic power is
generated by a pump driven by the main gearbox, thus it depends on totor turning. ‘

-

i 1- 20 : January 1981
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Fig. 1.11. MAIN GKARBOX LUBRICATION SYSTEM

1 - main gearbox, 2 - cooler, 3 — gearbox oil filler, 4 — magnetic plug

5 = 0il teamperature sensor, 6 — oll pressure sensor, 7 - cain
shaft, B8 - gearbox oil tesperature indicator, 9 - gearbox oil pressure
indicator.

Fig. 1.12. FNSUMATIC SYSTEM

1 - compressed alr reservoirs /undercarriage struts/, 2 - brake lever onm cyclic

stick handle, 3 - control valve, 4 - working pressure indicator, 5 - ailr ressrvolir
pressure indicator, 6 - RH wheel brake, 7 - LI wheel hrake. 8 - pressure regulator
9 - eir filter, 10 - check velve, “‘-grou.':d charging yalve, 12 - check valvs,

T L gdm rrpanee- redoatne ezYeee

Jur-ctiel .
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1 - air 'duct, 2 - air hose, 3 - starter-generator, 4 - drive shaft articulated
Joints, 5 - fan, 6 - AK-50P-10 compressor, 7 = air duct.

January 1981
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Yig.1.14, CABLN HEATING AND VENTILATION 1"

SYISTXH. .,

14 - qnsine compressor , 2 -~ compressor bleed air duct, 3 - celling distribution duct,
4 - plower, 5 - blower air inletv, 6 - outside air inlet, 7 - shutters, 8 - haater ‘
outlet, 9 - bleed air valves, 10 = outside air inlet, 11 - shutter lever

Operation of the system ls monitored by the pilot on a pressure indicator located an
the central panel /Fig. 1.19/. Beside the pressure indicator there is & master switch
and a caution ligb{:. After turning the system off,or in case of failure, the red light
will go on, and considerable forces will have to be reacted with the collective pitch
lever as well as during longitudinal and lateral movement of the cyclic stick.

Major bydraulic system components are shown in Fig. 1.17. The hydraulic block is
wounted at the rear of main gearbox while the booster assembly is wnounted on the top.
Grouné tust connections are wounted in the rear of the right side of ‘the fuselage.

1e4.13. ANTI-ICING SYSTEM

The helicopter is provided with an anti-icing system of main rotor and tail rotor blades,
engine air inlets, pitot tube and pilot's windscreen.

Rotor blades and windscreen protection is provided by means of resistance heater tlsments

supplied by 208 VAC/400 liz generator whict is mounted on and driven by the main
geartox.

January 1981 1-23
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The generator is excited with 27 VDC througn e circzit breaxer marked EXCIT.

Blectrical de-ice can be activated either autozatically or zanually,

Engine air inlets anti-ice is provided through the use of energy supplied by engine
hleed air, :

Icing rate information is obtained by the ice detector. The detector actuates bdblades
electrcthernal heating as well as engine inlet anti-icing, if the switch on the upper
central panel is placed in AUTO postion. ‘

Icing conditions are indicated by the lighting of IZING warning light.

The 1ice detsctor is mounted on the cooler fen air inlet.

The anti-iclng system actuating, regardless to the ice detector signal, is possible by
placing the switch on the upper central panelin LA%UAL position. This is also a way of
systea checxing for proper oparation before entering icing zone.

The pilot's windscreen heating is controlled by ¥INISCREEK EEATING switch located on the
uprer cerntrzl panel.

The hegtizg of engine eir inlets can be controlle: irderendently of rotcr blades de~icirg
by ZINGITES WARNING switch l0cated on the upper cesztral panel, ‘

NOZTZ: The anti-icing system remains switche: on even after leaving icing zone.
Zo switch it off, place the AUTO/ANUAL switch <o .ANUAL and then to
cectral position. :

The electrecthermal hesters oparation is monitoreé c- the ezceter located on the upper
central rersl. A selector switch is provided to ezzsle checking heaters condition and
a control for sequencing power to the blade heatins sonec:

These zornesz are as foullows:
I ~ upper sections of main rotor biade keaters
II iaterzediaste sections of main rotor bleze heaters
III lcwer sections of main rotor blade heatecs

IV rotor blade heaters

Blectric pcwer 1s applied to each zone for 38 sec and for 114 sec. a zone cools down.
The azperagz in the particular zones is the tolloxinc:

I an¢ II zone - 56 - 66 A
III zone - 50 - 64 &
Iv zone - 14 - 17 A

CAUTIOXN

SWITCHING ON THE ELICTROTHERMAL HEATEF.S +#T A ROTOR SPIXD IESS THAN 78 %
IS NOT ALLt : )
THE HBATER

ce . P - - —_—————
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VALVE
OPENED

—

> Y2 () =
BOTTLE LEFT MAIN
,0 HAS | | ENGINE GEARBOX

2-ND BOTTLE
swittH. oN (@

| I A N A L1 T 1

7
e/ s/ & e b [

Fig. 1.16, FIRE EXTINGUISHING PANEL

Push<buttons:
s ouvtonst

& = manual opening of IH engine solenocid valve

b = panual opening of main gearbox solenoid valve
¢ ~ manual opening of RH engine solenoid valve

d - Fo. 2 bottle actuation

‘e = Ko. 3 bottle actuation

Indicator lights:

1« fire light, 2 - solemoid . " valve open light, 3 - first bottle discharged light,
4 - second bottle eaptied light, 5 = third bottle discharged light, 6 - LH engine
compartment fire light, ? - -main gearbox compartment fire light, 8 RH engine compartment
fire 1light, 9 - detectors check light, 10 - red illumination light

1=26
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Fig. 1.17. HYDRAULIC SYSTEM

1 - hydraulic block, 2 - delivery tube, 3 - suction tube, 4 - delivery walve,
S5 - suction valve, 6 - delivery tubing, 7 - return tube, 8 - return collector,
9 - delivery collector, 1 - iongitudinsl control booster, 11 - collective
pitch control booster, 12 = lateral control booster, 13 - drain channel,

14 - channel drain valve, 15 - system pressure 8ensor, 16 - system pressure
indicavor.

klectrotherwal anti-iocing of the pitot tube is supplied with 27 VDC through the ciroult
breaker msrked PITOT TUBE HEAT.

1.4.14. DC BLECTRICAL SYSTEM

The DC system is the basic electrical system of the helicopter.
The power sources for this system arei

- two batteries, 24 V and 28 Ah each /12 SAM-28 batteries/ 1located iz the nose ncuon..

- two compound starter-generators, 27.5 ‘V' and 3 kW each, mounted on the engines and
functioning also as engine starters.

January 1981
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Fig 118 CIRCUIT  BREAKER PANEL
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Fig. 1.19. CENTRAL PANEL

Sections:

I - Direct Current, II -'Bydraulic System, III - Anti-icing System, IV - Alternating
Current, V - Zngine Starting, VI - Lighting

Switches:

1 - 1K generator switch, 2 - ammeter selector switch, 3 - battery switch, 4 - externzl
power supply switch, 5 - RH generator switch, 6 ~ voltmeter selector switch, 7 - hydra-
ulic system switch, 8 -~ windscreen heating switch, 9 - selector switch of the anti-ice
canual/automatic control/, 10 = 115V AC inverter switch, 11 = 36VAC inverter switch,

12 = LEFT /RIGHT switch, 13 - engine inlet heating switch, 14 = fuel pump cnange over
switch, 15 - cockpit lighting switch, 16 ~ cabin ighting switch, 17 = bright/dim light
selector switch, 18 - starting/cranking selector switch, 19 - lights check switch,

20 - electrothermal heaters check selector.

Indicators:

a - IH engine smmeter, b -~ RH engine ammeter, c ~ voltueter, d - hydraulic systec pressure
indicator, e - AC voltmeter, f = AC ammeter. ‘

Warning caution and advisory lights:

A - external power supply on /green/, B -~ IH generator tailure /red/, C - battery tailurc
/red/, D - RH gunc¢rator failure /red(, E = 115V AC generator failure /red/, F - 115V 4iC
inverter /red/, G = 3V AC inverter tailure /rod/, ki - hydraulic system failure /red/,

I - icing goes on /red/ J - anti-icing system is on /green/, K - starting systez on
/yallqw/. f = No 1 fuel pump on /gresen/, M ~ No 2 fue pump'on, N - rear door open /red/.

Push-buttons:

}",.l - LH engin: starting, P? - RH anginé startinz, F; = engine starting crcle intzrrorri-r,
P, = fuel pumps chenge. over. : : .

Regulators:

R, R, - for syncironising operation of DC gencrators. ) -
R3 = for voltage adjustment of the AC generator. :

- . : <
(D nocTOREHAN TOK ¢2. THIPOCKCTEMA ; * €D.HACOC I PABOTAET Y
% BRJ. ¢3. OTKA3 I'AIPOCKCTEMH .HACOC k2 PABOTAET i
BNK]. % IPOTHBOOBNE. = %.BKJID‘JEHV.E HACOCA —+
JEBHY T'EHEPAT, " G5. PYUHOE I
JAEBHA TEHEPAT. . ABTOM. OBOI'PEB. 65. OFOTPEB ABUFATENE(
AKKYMYN. AMNEPMET. . BKI. €5. ABTOMAT NEPEKIDY.
BK1. . BHKT, _ HACOCOB
CETh HA AKKYMYN, 9. ABTOM. OBOTPEE. €9. LYEM:PY.BKIOY.
BHK. €. BKINY. NPOTHBOEA. C¥CTENH HACOCA K 2
. ARKYMYI. (3. NPOTMBOBN.CKCTENA PABOTAET €?. OCBED. KABVH
. A3POZIP. TWTAHVE €). TMEPEMEHHHM TOK €3. JETURK
8. BKA. @, OTKA3 TEHEPATOP, €. TPY30B.
. BHK. @5 OTKA3 NPEOEPA30BAT. IISB @. Bk1.
@3. nPAB. TEHEPAT. . OTKA3 NPEOEPA30BAT. 36B @D. BhKI.
@5. 3AMEP HANP. AKKYMYIAT. MEHBUE . OCHOB:OE
@3. 1EB. . FOIBIE % BHKT.
€?. npas. . PET. HATPAX. % IEEYPHOE
%. A3POZIP. METAHVE § NPEOEPA 30BATEMN: . APKO
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. OTKAS MPABOTO T'EHEPAT. 63. SAIVCK IBATATENE] @8. APKOCTS
€. PETYIMPOB. HANPAX. NEB.TEHEPAT. GD. ABTOMATHKA BKJOYEHA . LBEPT OTKPLTA
€3. MEHBIE €. BHUMAHHE HE MPOM3BOIM. 3AMYCK % BHKI.
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In addition, the system may be provided with DC power from an external /sround/ power
source.

Eattery containers are electrotherczlly heated with 27 V DC through a circuit brea:e:
marked BAT.COMF.HEAT. Battery hester shall be switched on whenever ambient temperatur-s
is below -5°C.

The DC system supplies the electrical power either directly - 24/27 V DC or

indirectly /through inverters/ - 115 V or 36 V AC. The DC cables are whits.

The system operation is protected by voltage regulators, reverse current relays anc
overload circuit breakres. For monitoring the operation of voltage sources the folioxinsz
are used: two ammeters and one voltmeter on the -central panel /Big 1.19./, and ther:=
red lights on the same panel, which will go in the event of:

- LH generator failure -
- RY generator failure
- battery failure.

Cz the panel there are also two resistors for s:nchrerizing the operaticn of both
gcnerators, as well as a green advisory light to indicste that external /cround/ peser
is used.

1.4.15. AC ELECTRICAL SYST=M

The AC power system consists of two inversers, the first supplying 115 ¥ AC/400 Hz

and the second 36 V AC/400 £,, as well as the 3 - phase 16 kVA generator zounted on
and driven by the main geerbox.

The generator is a secondary power source for the AC elsctrical system except for
supplying power to electrottermal heating. 4 genurator control unit rogulates gencrazor
output and protects against overvoltage ard undervoltage.

CAUTIORK

S¥ITCHING ON THE AC GENERATOR AT A ROTOR SPSED LESS THAN 78 % IS NOT
ALLOWED.

THE GuNERATOR MUST BE SWITCHED OFF BEFORE ROTOR SPEED DECRZASES BELOW 78 .

In case of inverter mulfunction, the generator will automalically supply power to the
respective bus through transformers.

The single - phase 115 V AC/400 Hz inverter supplies power to pressure indicators,
agtonatic direction finder and a radar altimeter.

An attitude indicator and a gyrocompass are supplied by the 3 phase 36 V AC/400 Hz
inverter.

For monitoring and control the operation of the AC system the following are used:

a voltmeter and an ammeter, three caution lights, inverters end a generator, off-on
switches, and the generator voltage control knob.

Alternating current power system fault protection is provided by 16 fuses, which are
collected in the fuse box and located under the central distribution unit plate.
There are also 6 spare fuses :in the Luse. box,
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«.4.1%. 2ADIO-NAVIGATION EGUIFLENT

-zdic-nevigation equiprent instalied in the helizdzter is the follcwing:

h3-3

.- -

- ==302 V.iF Counmunication Transceiver

"« i=z-s BT Couwunication Trensceiver

- 3F_-7 Iztercom System
aadar hltimeter

- ARI=2 Autwzatic Direction Minder

mz30 Tir Cowmunication Trarsceiver is wanufactused in tao versions:

t-3iu - I wiich operates at Iregusncy increwerzz of 83,3 iz

iesil - LI wi:ich operates at frequency incremezts of 100 Kiz

.= Cr ;erticalars or both Transceivers are shosz T=luws

i -'; Farazotecs Unis Vaiues

1 Version I | Versioz il
- l

i e rrequency range h.EE 118 = 136,5 118 - 133,9

. wuver of chamncols 229 180

-.¢ R-350 srupsceiver is coznected to the head;zcne with a cord through the starcdard
Tecestecie.

To bevsin @ comuunication with the F~-860 transceiver do the tollowing:
- switci on a circuit breaker warked VHF
- select a VH? on the SPU intercom control unit

- place the operation mode selector to RADIO position, after that the R-860
%111 zcnction as a recievery transzitter operaticn will require to key the aicrophone
with & push-button on the cyclic stick bandle.

%-842 =F Coczunication Transceiver provides twc waj voice communication with the

frecuescy range of 2 kHz to 8 kiiz in 2 kiz increnents /10 channels/,

The t-etscuiver comstrol unit is irstalled on the imstrument parzel /Fig. 1.&/.
4sctuezing procedure of R-842 HF Transcelver is tus following:

- switch on a circuit breaker marked HF '

- select a HF on the SPU intercom control u=it

- place the operation mode selector to RuIZT position

the recaining procedure is the saie as for R-8&0 V=F transceiver.
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SPU Intercom System provides communication in tts helicopter between crew members as well

as control of the two way VHF and HF communicatior.

There are two SFU intercom control unit® 4installed; the first one,assigned for a pilot

and a co - pilot is on the push~rods column, the seconé one assigned for a crew member

in the rear of the cabin and is installed on the Lo 9 framse. _
To begin an 1ncercommunication switch on a circuit tresker marked SPU, place the operation
mode selector to ICS and place the ICS 1/2 switca to 1 position.

R#-3 Radar Altimeter

Major particulars of the RW-3 were described in peragraph 41.4.4. - "Board Instruments".
The R¥~3 radar altimeter operating requires switcking on a circuit breaker marked RW=3 as
well as adjusting an appropriate decision height with a knob on the RW-3 indicat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>