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2.

SECTION 1

AIRPLANE DESCRIPTION

General

The An-2 airplane of agricultural version /An-2R/ with

ASz-61IR engine and AW-2 propeller is a metal-structure biple-

ne designed for agricultura. operations including seeding, ,

fertilizing as well as pest control with the use of liguia

end powdered chemicels. After removing

the ag. equipment the plane can be used, similerly to

its cargo-transport version, for transporting cargo, passen-

gers or parachutsts and paratroopers, or-on installing sanita=

ry out-fit - for transporting the sick.

As far eas design is concerned the An-2R airplane ciffers

from standard version /An-2T/ only in minor detail.

Cnly the changes ensbling the installing end fumetioning of

eg. equipment have been rade on the airplane,

Besides, to lengthen the life of the airplane the fusela-

ge end wings ere peinted with enamels resistent to chemicals

used in agricultural practice.

Entrance door and fremes, 5th and 15th /together with

the door/ are seeled,

Technical Dete of Ariplane

A. Basic Dimensions

/1/ Upper wing span 18176236 mr

/2/ Lower wing span 14236428 mm

/3/ Airplane length in flight line 12735225 mm

/4/ Airplene length on the ground 42600725 mr

/5/ Height in flight plane 6097 mm

wok 50-82 dene srl. on. 156-78

Novereber 15, 70 4-00
Page 1
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/6/ Height on the ground 4073 om

/7/ Track of main wheels 3454220 mm

/8/ Distance between main landing 8190 w>
gear and the tail wheel

/9/ Span of tail control surfaces 7200225 un

/10/ Ground angle of the plane 41950?

/11/ Anti-turnover angle 27

/12/ Propeller clearence ebove ground 650 mx
in flight line

/13/ Entrence door height 4419 emp

/14/ Entrance door width 810 cz

/15/ Length of mean serodynemic 2269219 an
chord /MAC/

B. Weight Data and Center-of-Gravity

/1/ Empty weight and C.G, position determination,

Airplene name and Maximum empty Center-ofegra-
designation weight of air- vity positicn

plane ©, /kg/ X /XAC/

Ag. version An-2R

- with spresder 3484 20,421

- with spreying rystew 3478 20,654
+ transport 3380 20.824

Equipment comprising the empty weight of the eirplese

Le specified in section 5-06 page &

/2/ ¥ex, acceptable airplane weight for takv-off is

Qs 5500 kg.

wok 30-82 Ince at ow, 153-K

1-00 april 5, E3
Page 2
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/3/ Max. acceptable plane weight for landing Q,=5250 kg

NOTE: The weight acceptable for emergency landings

is equal to total weight of airplane i.e.

Q,=5500 kg.

/4] acceptable range of center-of-gravity 17232% MAC

position.

/5/ Reccommended range 0. center-of-gravity 23-27% MAC

position.

C. Fuel and O11 in Atrplane,

/1/ Total volume of six fuel tanks 4200 1

/2/ Total volume of of] tank 125 1

73/ acceptable quantity of povred-in oil:

meximm 85 1

minieus 35 1

/5/ Reccommended quantity of ofl:

neximm 70 1

minimum 50 1

D, Volume of hoppers

- total volume of the tank 1350 1

wok MR dono sat, ow. 15ST

April 83 1-00
ss 5, Page 3
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ATRPLANE DESIGN /SHORT DESCRIPTION/

1. Fuselage

The fuselage of An-2 airplane is of semi-monocoque structure.

The carrying structure of fiumelage is formed by a framework

and 2 duralumin sheet skin.

The fuselage framework consistsof 26 frames, longerons,

carrying beams end of the floor in cargo-passenger cabin.

2. Wings

The wing set consists of upper and lower wings, inter-wing

struts, four supporting tie-rods and six carryin, ones,

Wing struc’ —e is of double-spar type, coated with canvas

with a profile of PIla-14% constant all elong wing span.

The upper wing is fitted with slotted ailerons provided with

mass and aerodynamic conpensatiz: with differential displace-

went. Ailerons mey also be used as flaps while not loosing

their main fimetion of ailerons.

Tr left aileron has a balencing flap electrically controlled.

All elong the span of upper wing the automatic slats are

bung. Both the upper and lower wing are fitted with slotted

flaps provided with exial-serodynamic compensation and elece

tric control, The upper wings contain six sheet-metal fuel

tenks.

3. Control Surfaces

Control surfaces consist ef horizontal stabilizer. two struts,

elevator, fin and rudder.

The elevator wit is mounted to fuselage by means of steel

fittings end tro struts.

‘wok OND lose ext. on. 155-51

November 15, 70 4-10
Page 1
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4, Controls

Tne An-2 airplane has doutie flient controls enabling
tne control of tne plane cy two

Tne aileron control systez witnin tne fuselage anc the elevator
ang rudder control systems are of cable type.Tne flap and
alleron control systems in wings are of pusn-roé type.

The trimring tabs and ailerons are Sisclaced by means of

electromecnanisms UT-6D installed in the control surfaces
and controlled through switches on central control desk;
the lignts beside the switches incicate the neutral position

ef the tabs.

Tne flaps of upper and lower wing are displaced by means of
UZetAM electromechanisms installed above the ceiling and

below tne floor of the cockpit between tne frames 7 and 8,

Tne electromechanisms are controlled dy pusn-burtons located

as foliows: Flap lowering pushebutton - on tarotile lever nandle

fiac retraction pusn-bdutton = on central control aesk.
Emergency flap retraction sw.tcn is or central control aesk.

uw Landing Gear

"ting gear consists of & .2g, sncz..

ng wneel.470-21C,

of electrconeumetic velve and D

ocKking of the tail wneel in neutra

which makes keesing of direction 2 -

on tne srouné. Shocxeabsorsers are ts o¢ filiec with

wir 342-22 3a00 4:1 ew.
à 

sas

ue april 3, 33
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AM-10 oil and nitrogen. Nitrogen pressure in front shock-absor~

dere is about 2.9% = 0.095 MPa /30_, kG, sm*/, while that in
vai? one is 2,a5°O 1e 725*2 uc /en?/.
Instead of AMG-10 oil, the Aeroshell Fluid 41 oil, specification

OM-15, acc,to the DTD Su5B-shell standerd can be used.This oli

may be mixed with the AMG-10 0/1.

Cabins

A.Cockpit

The cockpit is at the front of the airplane behind power

plant. It contains all savigational instruments as well es

controis for both airplane enc engine.

The wincgow panes of coc- it dome ensure very gooë visibil:=

the dome is proviced with energency exit

ane may be left in case the fuselace

blockeë /e.5- in energency cases/.

arasec 2292 passengez cabin by a wali

socapiz sice.

th safety belts and vert

required for pilot’s he

us

14,1 5

1,4 &

4 és
LE o

The cerso-passengez sabir is srovided with 12 folced

intenéec for -rensporting passengersor paratroos

OSs Landing lores / or - in ag.variants

nopper.

, 39 4-10
Page 3
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Under the cabin ceiling in transport variant two steel-wire

cords are hung to hook the parachute self-release devices

for perachutists.

Between the 11th end 15th freme there is a cargo-loading door

to be opened outside upwards, which enables transporting

large-size cargo.

Within the cergo-loading door there is a passenger door to

be opened inside the airplane.

The right wall of the cabin is provided with inscriptions

informing about correct arrangement of cargo.

Cargo is to be fixed by means of locating catches permanently

mounted to wallsond detachable ones screwed into threaded

heles in the floor. The cergo is to be fixed with 9 cords

/wnen of large size/ or with cord net /small cergo/.

For transporting the sick the mounting of 5 stretchers is

provided for, three on each side at three levers.

To seperate the cabin with stretchers from the entrance

vestibule the thermo-insulating curtein is spun on the pins

of frames 11 and 12,

Additionally the places for installing first-eid kit, thermos

and bedpan have been provided.

7. Airplane Systems

A. Poeumatic System /see Fig. 1.2/.

The pneumatic system of An-2R airplane serves for the con-

trolling of the brakes of main landing gear wheels, for

locking the tail wheel in newtrel position and for

controlling the ag. equipment,

+ 20 Sous mi on. 158-7:31

1-10
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er purp, 74 C500; 1 our position valve 025000; 16~Shutt-off

1S-C11 cooler, 1105/Kr; 49=-Damper,TM154003;

; valve, 772A; 22-Carburetor, AKM=621RA;
23~Fuel purs, ENK4 -Four-posttion valve lever; 25-Manifold
pressure gauge Mi-16l; 26-Pressure sensor; 27-Manual fuel pusp

Ts Lt 26eFine fuei filter 12TF2S-1; 29-Flexibie hose; 30=Pump

EPX oo.

1-10 ‘wok SR Jone ont. ow. 158-9:81
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In field conditions the air system may be used for provisional

charging of tutes and shock absorbers of the main and tail

landing gears.

The eir vessel is a compressed air cylinder of a volume of

8 1.

Pressure in the system is about 5.0 MPa /50 kG/en*/,
Working pressure in individual systems:

/4/ Brake 980 kPa /10 kG/cn°/

/2/ Locking 5,0 MPa /50 kG/em2/

/3/ Spreader control 1.56 MPa /16 xG/en?/

/4/ Spraying system control 4.17 MPa /12 kG/en?/

Filling the cylinder with air is done from airfield cylinder

while connecting it to charging end with flexible hose availe-

ble in the ground equipment,

In flight the air content in the cylinder is completed by

the piston compressor installed on the engine.

The air pressure control in the system is realized with

automatic pressure control unit AD=50.

Pressure of air supplied to wheel brekes is reduced by

means of the reduction valve FU=7.

B, Fuel System /see Fig. 1.3/

Fuel from tanks/2,3,5,9,11,12/ 18 supplied through check

valves /13/ to four-position valve /15/ in the cockpit,

Depending on position of valve lever fuel 1s supplied from

one or both tanks, .

On shifting the lever to "TANKS OPEN* position fuel is

supplied from botl, groups of tanks and, on shifting it to

“RIGHT OPEN" or "LEFT OPEN® position fuel is supplied from

right or left group of tanks.

CS

April 5, 82 -10
a a Page 7
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1. Exgine Vent Pipe 40. Szurepipe for diluting

2. Oil pump, PS2 cil with gasoline

3. Drain valve 41, O11 cooler, 1406/Kr
&. O11 filler opening 12. Drain plug

5. Tenkepum line 43. Drein pipe .
£. Oil tank 44, Flexible hese for oil
7. Drain valve supply to cooler

8. Tank Grain pipe 15. Drain pipe

9. Pipe for o11 supply 16. Centrifugal oi1-filter
from cocler te tank TCM=25 «

wet 20-01 dese ost. on, 155-25)

410
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From valve /15/ fuel is directedtg cut-off valve /16/. Then

it flows through filter /17/ to fuel pump /23/ installed on

the engine. From the fuel pump it is delivered to fine filter

/26/ and then to carburettor /22/.

The fuel pump BPK-4R /30/ is permanently installed in the

fuel system and serves fer filling the airplane with fuel in

field conditions.

The pump is driven from electric moter supplied with power

from board battery.

The amount of fuel in tanks is indicated by the sensors of

fuel meter SBES-1447 which are installed in each tank.

O11 System /see Fig. 1.4/.

O11 system consists of tank, cooler, pipes and fittings and

oil pump. O11 is sucked from the tank by an oil pump and is

pumped to the engine. After circuleting in the engine, oil

is sucked out of engine by the same pump and pumped back to

oil tank.

While circulating from engine to the tenk, oil passes

through a cooler where it cools doen.

The ofl tank is momted ty means of tapes to = bed located

on fire-wall,

The oil cooler is mounted to a special bed under airplane

fuselage and guarded ty a timmel with movable curtains

shifted by UR-10 electromecharism controlled from cockpit,

Heating System in Cabins /see Fig. 1.5/

/1/ Description

Tris system serves to heet the cockpit, the cargo—pas: en

ger cabin and the right front window pane of cockpit

windscreen,

April 5, 83 wak -30-0 Seee ext om 1: PO
4210
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The air warmed by exhaust gesez in the heat exchenger

on the exhaust pipe is utilized as a heating medium.

The heating system consists of the cold air invake,

heat exchanger on the exhaust pipe, warm air distributor,

distributor throttle control system, piping and valves for

switshing the heating on and off,

/2/ Principle of Operation

Air from post=propeller stream flows into the intake /4/

and then to heat exchanger /6/.

The heat exchanger is a section of exhaust pipe to which

the copper plates are scidered to increase the surface

of heat exchenge. The whole is shielded by sheet metal

jacket,

The air, flowing between the jacket and the pipe with

plates, takes over the heet of exhaust gases.

The air warmed in the heat echanger passes over to the

distrituter /3/.

The throttles controlled tr means ef bowden cables /8/

through the lever /9/, are loceted near the right well

on the floor of the cockpit.

When the levet ig in "OFF*® pasition the air flows

outside the airplane, when it ig in "ON? position the

wermed air gets, depending om opening of individual

heating valves, to varticulsr cabins or to the double

pate of the windscreen.

4040 ‘wok OR ice ext on. 158-9585

Page 10 April $, 83
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4. Cockpit heating valve
2. Windscreen pane heating

valve

3. Distributer

‘h, Air intake

5. Heated windscreen
6. Air heat exchanger

7. Ware air outlet

8. Distributor control cab.=s

9. Distributor contrel lev. >

10. Cargoecabin heating valve
14. Box .

12. Collector

13. Throttle

April 5, 83
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E. Fire Protection System /Fig.1.6/.

The fire protection system serves for signalling excessive rise

of temperature in engine compartment and filling the engine con-

partment with fire-extinguishing gas.

The fire protection systen of type SSP-1A installed on the sir-

plane consists of 9 fire sensors of type DPA-1AG, the slave sys-

tem BI-IIAju, electric circuit and signal light in the cockpit.

The six fire sensors are located on the engine. mount, one in the

first frame and two on oil cooler mounting bracket.

The cylinder with compressed inert pas /CD,/,. with built-in

ignition cartridge, serves for fire extinguishing.

Ignitting of the ignition cartridge takes place after pressing

the push button in the cockpit. The gas escaping from the cylinder

flows through ea pipe to the manifold and, through holes in the

manifold it enters the engine compartment.

Manual fire extinguishers OU-2 are mounted on the rear wall of

cargo-pessenger cabin and in the cockpit in_ths ares between

the right pilot seat and right wsll on the floor.

Yentilstion System /Fig. 1.7, 1.8/.

1. The cockpit ventilation system, depending on the sircraft

version, consists of the following sub-systems:

- Upper cockpit part blowing system from the blowing inte-

kes 1 /Fig. 1.8/,

- Lower cockpit part blowing system from the air intake 12

/F19.1.8/,

- Lower cockpit pert and cockpit seat ventilation system

/Fig. 1.7/, thet is installed in lots, in agricuitural
version.

Functioning of the cockpit ventilation system is es follows:

Air enters upper cockpit part through opened blow intakes 1

/Fig.1.8/. The air intake cover is controlled by # handle locs-

ted in the upper part of the instrument panel.

The direction of air stream depends on the position of e@ venti-

lation outlet 15. Blowing onto the lower cockpit part is obte-

ined by opening the valve 8 /Fig.)1.8/. On the aircraft sgricul-

tural version /Fig.1.7/, air intakes 16 and 20 ere installed

under upper wings. The sir is sucked from air intakes through

fans /7 and 14/ to the gauze filters /3 and 13/ snd to the che-

mical cleaning filters /8 and 12/.

November 30/90 1-10
Page 13
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1-Monifold; 274,15,18,19,22-Ventilstion outlets; 3,5,16,17-Shut-

ters; 6,20-Air intakes; 7,11,14-OW-201 Fans; 8,12-Chemical

clesning filters; 9,13-Gauze filters; 10-Air duct; 21-Air con-

ditioner; 23-Connectors.

1-10 November 30/90

Page 14
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A certain amount of filtered air is forced through ducts te the lower

cockpit part, fron where it is directed to the seat blowing intakes

and on the crew legs. The intensity of this air stream is regulated

by means of shutters 3,5,16,17 of which control levers are located

adjacent to seats. The remaining portion of air is forced to the air

conditioner where it is cooled and directed to tne manifold 1 with

ventilation outlets /2 and 19/, enabling the change of air strean

intensity and direction.

The warmed sir is sucked out of the cockpit by the suction fan 11

through the upper air conditioner part end then it is expelled

outside.

The 27 V D,C, power supply DW-2C1 fans are mounted in the cargo

cabin. The 2PPHG-15 switch mounted on the LH desk under the "FAN-AIR

CONDITIONER“ inscription serves to turn the ventilation system CN.

When the switch is in the "FAN" position, three DW-201 fens are

actuated. When it is set to tne "AIR CONGITIONER", the fans and air

conditioner begin to operate.

WARNING: It fs forbidden to turn ON the air conditioner /"AiR CGNDI-

TIONER® position? when the suction fan is inefficient, and

ey the aircraft illumination lights and windscreen heatinc

Tne cockpit ventilation system can be also used with a connector in-

stalled insteac of the air conditioner, and without filters /6,9,12,

13/ and fans /7 and 14/ which are then replaced by connectors 23.

If this is the case, the air entering the cockpit will be uncooled

and non-filterec, only during the flight when air pressure occurs.

. If the An-2 airplane is modified for transport purposes of cargo

passengers or parachutists, the ventilation system is extended dy

adding two sore ventilation manifolds 4 installed in the passenger

cabin /see Fig.1.8/.

The manifolds ere connected with under-wing air intakes.

The ventilator 2 ensures the natural circulation of air.

The cockpit is then ventilated with sir from intakes arranged

on the fuselage and by shifting off the panes of the cockpit dome.

1-10Novenver 36/90 
Page i5
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1-Throurh-tlow air intakes

2eVentiletor

3eVentilator ends
GeLeft ventilation manifold

S-Ventilator
GeVentilating pipe
7-Air intake

BeVentilation valve

QeAir intake cover

10-Fixing tie-rod

11-2lowing pipe

12eAir intake
13-Air intake casing

14eDrain .
15-Outlet pipe

1é-Handle

V7eSoherical Insert

18-Body,

19=-Ventilating end

2CeShroud

21-Vertilation valve knob

1210

Page 15
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G. Electric System

The airplene electric system is supplied with direct current

of a voltege of 27V from the GSi-3000M converter and froz

two board batteries 12-A-30 which are the reserve power source

of direct current,

Both these power sources are connected in psraliel

At peek loading, when loading current exceeds the rated

current of the generator, the difference between these currents

is compensated by the batteries. The additionsal power supply

source for engine starting on the ground may elso be the

airfield battery,

The direct-current electric system end the alternating current

system of 115V are made as single-wire systems: minus pole

is constituted by the bonding. The electric system of the

3ephase alterneting current of 36V is made as 3-wire system.

The following voltages are used in the electric system of the

airplane.

/a/ Direct-current voltage of 27V serving for the supply of

electric units with Cirect current: engine starting

accessories, engine operation control instruments, con-

vertors, window pane heating accessories, heating of

clock and air receiver, outer and inner lighting,

contact end relay signalling, gyroainduction compass and

sowe radio equipment.

/b/ 2-Phase alternating-current voltage of 36V which supplies

gyro-inductive compass, course indicator and artificial

horizon.

/c/ Cne-phase alternating-current voltage of 115V which sup-

plies automatic direction finder, radio eltimeter, flight

signalling device.

Electric system is protected against overloading currents

or those of shorting with automatic overcurrent switches

of AZS type safety devices of IP type and with fuses of SP

type. Individual electric currents requiring pilot control

are protected by autometic overcurrent switches AZS.

‘wok ME Jose axl om, 150-7:8t

April 5, 63 1-10
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THIS FAST LEFT BLK INTENTIONALLY

4240 wok 342-82 Sooo ext. ow. 158-7281
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AIRPLANE EQUIPMENT

. Navigational end Radio Equipment

/i/ Shorterenge radio=station, RS-6102 /1 or 2 umits/

/2/ Intercom, SPU-7

/3/ Autometic éirection finder, ARK-9

/4/ Radio eltimeter, RY-UM

/5/ Airspeed indicetor, US-35U /2 1tems/

/6/ Variometer, WRe10U /2 items/

/7/ Altimeter, WO=10 /2 iters/

/8/ Yagnetic compass, K1-134

/9/ Inéuction compass, GIK-1

/10/ Indicator GPR-4B

/11/ Artificial horizon, ACK-473

/12f Clock, ACzS=1

/13/ Flight signalling device, MRP-56

« Engine Instruments

/1/ Engine unit gauge, EMI-3K

/2/ Fuel meter, SSPS-1447

/3/ Tackometer indicator TE-45

JB cy1t r head therroreter, 2TCT-47

/3/ Pressure gauge M¥=16U for delivered mixture pressure

/€/ Mixture thermometer TUE-48

wek —342-82 Sooo ext. ew. 158-9:51

April 5, &7 1-20
Pege 1
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3, suxiliory eguioment

/i/ TUE!4E outside air thermometer

/2/ UTP-k7 flap position indicator and UZP-48 0611 cooler

shutter position indicator

/2/ 73-60 ag. system pressure gauge

Jh/ Veet ag. system pressure gauge

. Ade@istonel ecuioment

/*/ Brief case vith e set of tools in eccordence with the

Tliustrated Specification of Spare Perts 1:4

re pistol with 12 fleres

in accordence with the Illustrated

Spare Perts 4:1

The operetor is responsitie for the contents

of the first-aid kit.

2. In adéitien the cperation msy equip the

eirpi - thermes betties ane i

conts.

wh

rs

wi JO Jeeo si. ow. 152-928)
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Recommendeé contents of the firsteaid kit:

1. First air instructions

2. Dressing, short

3. Dressing, long

4, antiseptic gauze, small packet

pes.

pes.

pe.

5. Sticking plaster "Poloplast®

6. Sticking plaster "Prestoplsst®TM

7. Cotton wool

8. Sefety pin aus Us 2 Er +
zyo à

pes.

S. Scissors re.

10, Heemostatic forceps 1 pe.

44, "Cardtania® 4 prial

42. "Novotein® in teblets 40 tablets

13. Brorular trencuilizer 10 tablets

14. Menthol ¢rops 14 vortle

15. Velerien dreps 4. Soztle

1€. 2% Mereurchross ESA

47. 3K sciution of sodix cortonste À Este

wok -342-82 doeo ei. ow. 158%:81

Koveuser 15, 70 1-20
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Fig. 1.8. Lett Control ranelk

1-A25 /autonstic overcurrent switches/ for oil dilution.

2-8ZS of light sygnalling for emergency exit (on speciel Buyer'e
demand)

3-Right windscreen pehe wiper switch.

4-Leit windscreen pone wiper switch.

5-AZS for wipers.

6,7,8-47S es for windscreen pane heeting.

S-A7S for the left ventilstor. 10-UFO*X light.

11-Switch for ventilstion systen

i2-A4-037 radio altimeter switch WG-15-2s

13-Ag. equipment pressure gauge, Mk-60

14-Brake system pressure bauge, MW-12

15-Transformer Tk-60 for RA indicetor illum. level control.

16-AZS of fuel pump; 17-Fuel valve handle.

1B-Press button 204K for checking the filings monitor system.

3-Fuel geuge switch.

.C-heating indicetor light, PWD-6M.

21-Hesting indicstor switch, PWD-64

22,23-Switch for checking fire protection systen.

24-Pneumatic system pressure geuge, MW-EOM.

25-Ait system charging valve.

26-AZS of fuel residue systen

27-UFO light resistor;

28-Press button 206K for checking the fuel residue syster

29-Primer punp

© @

*/ ultraviolet lighting.

1-20 February 10/89
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Fig. 1.9, Left Side of Instrument Panel

1=Variometer, WR-10, 2-Altimeter, WD-10; 3-Dangerous height ware

ning light; 4-Airspeed indicator US-35U; 5eArtificial horizon,

AGK=-473B; 6-Course indicator, GPKe4é; 7-Pire monitor control light;
E-Fire monitor light; S-Fire extinguishing pusn-button; 10-AZS

fautomatic overcurrent switch/ for ignition; 11-Magneto switch,

FM=1; 12-Ciutch handie for manual starting; 13-Starter push-bute
ton; t4eAmmeter, 4-1; 15-Converter operation signal light; 16-Mae

nifold pressure gauge, MV-1€U; 17-01! dilution indicator light;
18-Filines warming light, SiM-c1/red/; 19-Indicator, TE-45,

20-Cylinder head thermometer indicator, 2TCT<47; 21-Indicatof

UGRe1 of compass set GIK-1: 22=Cruise indicator light; 25-Indicae

tor UKZ=1 of engine unit gauge, EMI-3K; 24—Mixture thermometer in-
dicator TUE-L8; 25-Low fuel level warming light for the right group
of tants; 26-Fuel gauge indicator S2E5~<1447;-27-Low fuel level ware
ning light for the left group of tanks; 28-GIK-1 compass slaving
pushebutton; 2S-Indicater A-U34-4-16 from A-037 Radio Altimeter Set.

Wak 342-82 ooo mi ow. 158-281

1-20

Page 5
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Fig. 3.1CG. Central Panel of Instrument Board

2eF 9-500 reserve wonverier Operz=
ening signal light; LeCone

GRAZE for Lighting

floor and central pakel Dec lignti 7eAZS of porsabie lazp
ang UFO ienp on the comntrel stien ECS for UFO of the

ft ecmtrel aegk and let Lamp KESRK; MAZS of

loscarge caoin li ing sv ifscockpit Lighe
12-AZ$S Tor wheel braxe relezse; 135-425 for sil co

WheAZS for engine cowlings; 15-425 for fire extine

equipment: to-at3 for iishting airer. beniné instrument
d gnalling of deer and passenger cabin lighting;

TheAZS for T'as control; 19475 for lower

sp gilerom trimming tab; 24-A2S for elevator trime

AZ5 for rudder trimming tabs Z23—eaZS for right KESAK
part of fusel. tt lignting of left

first VHF radtostatio : for second VHS
25eAZ25 fer intercom SPUST; Îcr radioc==pass

Zor cruise indicator light MI 2GeAZS for anti lp

of tail

ndicater 21e

roswitsn FOe5Co

eolisste tents; 30eAZS for radio altimeter A-O373 31-Control
tatle for ARKeo automatic direction finder; 32-A2S for flight die

rection signalling device; 33eswitso: "NeareFar®

CAUTION: Itens with indexes 12, 25,29 und 32 are optional, ©

wrk ~34242 Jove sri. ow. 158-785)
4—_2

20 February 10/89Page 6



Ane2Ne WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL — MIELECe
Boe FLIGHT MANUAL

Feirspeed indicator, US-35

2eClock, ACZS=1

3B=ndicater for TU==h8 tiermometer for sutside air
tArtificial horizon, AGK=475

SuGIK=1 compass slaving push button
Gee} indicator from CIK-1 set

7 Lometer, #5-150

eter, KRe1Q)

a timeter, #D-10
AC-AZS for ACz5-1 clock heating
11-42S for right fan

42=-3attery control press-buttons

13-US4 tr “reserve”
qhacourse renee BeuSoee fren RS PISE,

wok -342-52 Jose ast. ow. 158-981

S 14-20November 15/85 page 7
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Fig. 1.12. Central Control Desk /leSt side

view/

Lever locking knob; 2-Filling valve; 3-Cockpit ventilation

alve; beCockpit heating valve; 5SeUltraridiet lamp; 6-Light

intensity control for left UFC lamp; 7A2S for lower marking

lights; S-AZS for upper marking lights; SA2S for taxying head=

Light; 1G-kZS3 for navigation lights; 11-AZS for right headlight;

12-A2S for left headlight.

4020 RE toss a on RET
April 5, 83Page 8
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1-Signal light for atleron <rimcing tab; 2-Flap contrel pushe
ebutton; 3-Elevator trimpingetab switch; 4-Altitude corrector

lever; 5<Signal light for elevator trimming tab; 6=Signal light

for radder trimming tab; 7-Trrettle lever; £-Emergency flap re

traction switch; G-Door signal light; 10-Lever controlling the

shutter of air inlet to carbureter /oniy for TP versions/}
WeBlanking plug; i2=Converter switch; 13-Battery switch;

14eSwitch for GIK=-1 compass and for AGK-47B aftificial horizon;

W5eResistor of left UFO lamp; 16-AZS for AGK-47B artificial ho

rizon and for gyro-compass GPK=LE; 17-Resistor of front UFO

lamp; 1E-AZS for SBES-144 fuel zeter, filings signalling device;

17-Resistor of rear UFO Lamp; 206AZS for EMI-3K; 21-Resister
of right UFO lamp; 22./2S for indicaters UZPe47 or UPZ4S;

230AZS for mixture theraitors TUE; 24-AZS=5 for ag. equipment;
25-Frequency schedule; 26-UZP indicator of flap position; 28-Pro=

eller pitch lever; 2C-Engine stepping lever; 30-Carburetor heat
Lovers 1Elevator trimming tab switch; 32-01] cooler shutters
switch; 34-Aiieron trioming tab switeh; 35—"Lefteright" control
switch PPG-15<25; 36-Switch PPNG=-15, 37-Slevator trim tab
position indicator /optional/.

wal 2282 nes mt om, TES

Apri. 3,, 83 1-20
Page 9
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Ultraviolet light

2-Light intensity regulator for right UFO lamp

3ePress button for signalling ianding troop juzp

Lepress button for signalling landing troop preparation

5=Press button for simalling landing troop readiness

4-29 wak 342-62 20e szt. ew. 158-9:83
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Fig. 1.15. View ef Left Upper Part of Cockpit

Control table, SPU=7

2-041 dilution diagram

SCockpit lighting lamp /KLEEK/

&itraviolet lighting lex /UFO/

5S<dindsereen wiper

6é-Ventilator

7-Transrissiorm-recelving block of RS6102 radiostation.

wek 942-82 lose set. on. 158-4151

May 22, 81 1-20
Page 11



‘eS WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL — MIELEC«

Fig. 1.16. View of Front Upper Part of Cockpit

1Antigiare blind

DEmergency exit from cockpit

3-Magnetic compass, Ki-134

LeUitrariolet lighting /UFO/

5-Sun curtains

1220

Page 12.
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Fig. 1.17. View of Right Upper Part of Cockpit

4 and 4 = Ultraviolet lighting /UFO/

2eVentilater

3-Windscreen wiper

SeCockpit lighting /KLSRE/

wok SO does ant. ou. 155-51

Roveber 15, 70 1-20
Page 13
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2Fit

leve- Cockpit heating con

November 15, 70

wok ~342-82 Seve si ow, 155-9:81
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=

Fig. 1.1S. Control Panel for SPU-7 Intercom

Frs {Power Supply/ Switch /always in position
LE LI ,.

2-Operation mode switch

3-Listening-in model switch

L-Géneral voluse control

SSwitch "SPU-RADIOTM

B-Push-sutton for general call

November 15, 79 1-20
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4 4 EEE p

i-Switch TLF-TLG;

Z-Switcn for connecting one of two control panels /when
two panels are available/;

3-Tining indicator;
Operation mode indicator;

5eFrane rotation control switch;

6-Volume control;

T=Subrange switch for "far" guiding;
G-Signai light for switching the "basic* channel;

9-Potentiometer for fine tuning:

16-Subrange switch for fnear* guiding;
11-Signal “Lignt for switching fhe *reserve? channel.

wok 30242 docs oct, ow, 155-9: 8!

4220
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Fig. 1.21.Control Desk for RS6102 Radiostation

1-Operation Frequency Display;

2-Volume control mob;

3-Radio station switch;

4-Notse suppression blecking switch;

5-Frequency programming push-buttons "0-9";

6-Frequency cancelling push-button.

mi -JO-D nce ext on. 156-58)

February 15, 80 page 17
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POWER PLANT

4. Design Description of ASz62IR

The ASz62IR of series XVI is a Scylinder hestroke air-cooled

carburetormtype engine of single row arrancement, It has a pla

netary reducirg gear-box for propeller speed and a single-speed

centrifugal supercherger in the fue} supply system.

Four-blede metal propeller, AW=2, is installed on the end of

engine shaft,

Engine is equipped with the following accessories:

- propeller speed governor R-9SM2 = on reducer cover;

- carburetor AKM-S2TRA, fuel purp BYK-12BK and of] Zilter

XFM-25, centrifugel filter TCM25 + on the rear part of

Supercharger housing;

= two magnetos BSM-9, electric inertia sterter RIMUM2LY,

converter CSN-3000", 011 pump MS2-8A, piston compressor

AK-50P-12 — on the rear cover;

- two ignition plugs each in cylinder heeds,

Engine starting takes place vy means of inertia starter

RIM-U-2h1R supplied with electric power.

2. Sasic Technical Deta

Î1/ Engine type 4Sz-62IR

/2/ Cooling Systex air

/3/ Number of cylinders 9

/b{ Cylinder mmbering clockwise /lLooking
from the rear: ofthe

engine;' top cylinder

£

wak 30-12 lose at. 1S
April 5, 83 a
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FE Sense of rotation /es seen from the rear of engine/:

{af crankshatt

/o/ propeller shaft

i/ Swept volume of all cylinders

Pressure ratio

Redustion gear-tox

Pacuclion tearetox ratio

Commressor in fuel syste

Coxpres.

Tgnit

sor drive ratio /10/

tion sequence

Tenition plugs

Speed sovermnor:

Jaj sense of rotation

fof ris

Weicht ef dry engine

converter

piston cocpressor

etl in the engine

3, Operating Conditions

/1/ Recommended Fuel Grades

Aviation gasoline grades of cetane number min. 91

= clockwise

- clocksise

29.67 ccm?
€,420.1

planetary, with six
roller satelites

C.E87

centrifugal, single

one-gear

7

4-3-5-7-92nb 6-8

type SD-LB2SM

anticlockrise

1.14

579 kg 22%

engine does net comprise the

e.g.t

/a/ 5291/1315, BOS ace, to COST 1012/72 /USSR Standard/

Pof S1/9E, 100/130 acc, to D.Eng.R.D.285 /U.X. Standard)

/e/ 100, 100LL acc.to ASTM-D910-75 /US Standard/

/à/ 100/130 acc,to MIL-G-5572-F /US Standard/

1-30

Page 2
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/2/ Recommended Lubrication 011 Grades.

Mineral eviation of] of 20-22 eSt viscosity at 100°C

/3.07-3.19°E/ for operating in summer end in winter e.g.
the grades:

e/ MS-20, MK-22 acc, to GOST 21743-76 /USSR Standerd/

b/ Aero Shell W100 or its courterperts acc.to D.Eng.

R.D.2450 /U.K. Standard/, MIL-L-22851B /U.S. Standard/,

GF=-315.520.321 /Canada/.

13/ Recosmended Propellers

Engine with speed governor R-9SN=2 cooperates with the

A¥e2 propeller while in seaplene with Rw-101 governor -

AW-22 propeller.

/4/ Recommended Ignition Flugs

The use of ceramic ignition plugs SD-4EESM is recommen-

ded.

/5/ Operational Recommendations

/a/ Tne time od shifting the throttle lever from idle

speed position to teke-cff power position mest te

vithin 2-3s et cylinder heed temperature of mirimm

420°,

Sudden shifting of throttle lever and too low tempe-

rature of cylinder heads may cause a treek in engine

operation.

/>/ The drop in engine speed while switching from double

+o single ingition /while consecutive magnetos are

Bwitched on/ must not exceed 60 Tep-f-, at the range

of 2030 r.p.m. and low pitch of the propeller.

April 5, 85 wek 080 dove oto Ex]

Page 3
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/c/ The smallest engine speed at High pitch of the pro-

peller /adjusted with speed governor/ must not be

smaller than 1450 r.p.m at menifold pressure max.

200 ras,

/6/ Recommended Parameters of Engine Operation

/ef Cylinder heaë temperature:

- minieus for starting 5°C,

- recommended during operation 450-2150.

/sf 011 Terpereture at the Entrance to Engine:

- cinimm for sterting s°c,

= recommended curing operation 60-75°C

/c/ Fuel Pressure Before Carburetor:

= st any effective power 24,5-35,2 kPa /0,25-0,35 ket/cu?/
- et idle speed 14.7 kPa /0.15 ket/en*/,

/a/ C11 Pressure at Effective Power

measured in rear cover: 390-490 kPa /La5 ket/en?/

/7/ Operational Data of Accessory Units:

Ja/ Sterter

- reted supply voltage aay

- nurber of consecutive startings Arith minimm

break between startings of 20s/ = 4

- time of gswtiching on the electric motor = 13 8

- time of turning the starter /mannelly/ 5-6 min,

wok BE? does ant. en. 156-7: 5)
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ft/ Piston Compressor AK-50P-12:

- manifold pressure 4413-4903 kPa

(45-50 vet/en?/
= cylincer temperature max. 140°C

- time of filling the bottle of

& dcx’ capacity to the pressure
of 4903 kPe /50 ket/er/ et en=
gine speed of 1770 r.p.m. 11 minutes

= quentity of ott thrown out Re

compressor outlet duct at engine

speed of 1770 reper. 20 em /fh

- speed of air cookrp compresser in

the duct 25 x 100 tm 44,0 m/s

Je Converter CSN-3000M

- rated voltege 28.5 V

- rated current of loading 400A

- Bex. current during max, 2 minu-

tes. 150 4

- required cooling git flow at the
tempereture of 20=5°C ed under

the static pressure of 150 mg 3

at the inlet to converter 40 den”/s

/@/ The SD-LEBS ignition plugs must be replaced by new

ones after 500 hours of operation.

Je/ Rated Power /Maximm Continous/

It is recommended to use rated power in e continuous

gamer. For optimm operation it is advantageous that

the period of operation at take-off power is within

5% of the fotal time of engine operation,

Not observing these recommendations may ceuse the

peed to shorten the the TBO’s of the engine end shorten

its totel service life.

wi JR Dose st — ASE
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©

AIRPLANE AGRICULTURAL EQUIPMENT

1. Description ef ag. equipment

Ag. equipment may be divided = depending on substances used =

into two basic types:

- dusting equipment - used for solid sutstanses like /dust,

granules ane the like/;

~ spraying equipment = used for liquid chemicals,

The dusting equiprent consists of the following main asser

blies:

- chepper with Toadinmg sleeve ;

- tumel spresder vith closing throat;

« mechanical agitator with a drive. /ten} a

The complete spreying equipment contains:

= hopper /the same as that for dusting/ with filling

pipe and hydraulic agitators

- sprayer, Sz7628-215 ‘pumping wit with fen and trake/;

= under wing distribution pipes;

- sprayer with ejecter /Sz7656-0/;

- under fuselage pipes with suction tanks,

Spraying equipment delivered by the Manufacturer may be

installed and used in the following three basic versions:

/1/ For spraying with chemicals without sucking the

liquid from underwing pipes.

This version is used for spraying liquid with average

flow rates per second and while using all kinds of

nozzles and valves on the outlets of distributing

pipes /booms/.

wrk —34282 3000 att ow. 158-9281

4-40
January 15/89 Page 1
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2.

/2/ For spreying with chemicels with sucking from umder

wing pipes. This version is used for spreying with

smell flow retes per second, without using choking

valves at the outlets of pipes.

/3/ Fer spreying with chericals with large flow rates

without any choking velves/.

Elemerts of agricultural eouipment comprising each of

a/m versions are given in Tables on pages 4 end 5.

Description of Recto Equipment, Redioneviratione] Equipment

ené Other Units for 4g. Version of Airnlene

Prbor to instelling the ag.equipment the following units

end elements must be removec from airplane:

= receiver of automatic direction finder /rediocompess/

ARK=-93

- frame artenna ARK-9 together with compone=ts serving

for its mounting;

- power supply for ADF ARK=0;

- covers of holes for tank “throat

- ceiling between frames € ant 8.

wok —342-22 Boop uxt. ow. 158-4:8)

4-40,
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To adapt airplane to agricultural flights the following must

be additionally dismocnteds

- curtains in cargo cabing

- passenger seats /folded/;

- airplane anchorage.

June 10/86

eh 00D Dee eat ow. HE
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2
2 nevain Technical Deta of Ac. ecuinment

A. SPREADER

Fan speed /workinz/

Fan power

Gear ratio between fan end Shaft of

agitator

Time of fate opening end ciosing

Mexirur flow rate od powder substane-

ces

Werking sweth wicth

Weignt of complete duster

w + SPRAYER

Fen speed /vorking/

Fan power

Pressure in spreyer puxp

Time of opening anc closing

3000 r.p.m

4.4 kW /6 HP/

40:4

141.53

71.6 ke/s

36-40 LI

nex. 164 ke

3200 r.p.m.

5.9 kW /8 HE/

300 kPa /3 ket/er?/

the valve 4-1,58

Meximum flow rete of chemicals 18.5 l/s

Working swath width up to 60 m

Veicht of complete sprayer mex. 130 kg

Capacity of suction tanks

/for version with ejector

suction/ Bl

wak —342-82 2000 ed. ow, 1555-81
4-60
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4,. Short Pescrintion of £7. 2 en Coeret ion

Dusting equipment is presented in Fig. 41.27.

The funetionning of this ecuipment consists in spreading in

alight the poxdery chemicels using the tunnel spreader /£/

installed wnder fuselage end connected with mein tenk /1/

through the shround of the closing throat /4/,

The powder substances go uncer their own weight from the

hopper to the clasing throat which mokes possitle the closing

of hopper outlet. The ciaphgrams of the closing throet, con=

trolled by means of electronneumetic installetion from cockrit,

enatle closing end opening of hopper outlet and the adjustrert

of flow rate by means of strew governor.

The mechanical agitator /20/, which is in the tank and is

driven by a fen /17/, serves for ensuring the uniform pouring

of chenical substences from hopper to spreader.

From tunnel spreader the powcer substences are spread outside

es à result of air stream action during flight.

The spreying equipment in three different versions is presen-

ted in Pig. Nos. 1.243 1.253 1.26.

The fimctionring of this ecuiprent consists in spreying in

flight the liquid chericels throug: cistritirting pipes instal=

led under lower wing of the eirplene.

The liguid from the hopper gets into the pump driven by

a fan, wherefrom it ‘s delivered under pressure to the mderwing

pipes.

Tne changeable nozzles in pipes make possible the adjustment

of both the required flow rete end the size of droplets.

Additional edjustment of flow rete is realized at the

velves instelled in the outlets of underwing pipes, from

which the rutber glands ere to te removed if necessary.

wak —342-£2 3000 set om. 153-9: 81
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Two kinds ef aprayers, toth delivered tn the set of eg.

eguicrent: the 327528245 sprayer or the sprayer with ejector.

Their renge of epplication = refer to Table en pages & an4 5.

Welle using the sprayer 52762815 the hydraulics agitator

connected with puma by flee channel is to be installe in the

hopper.

‘nen the pump operates and the switch PPNS-15 set on the left

are of the left cemtrol wheel or at the extension of centrel

contre: desk is switched to position “AGITAING® /MIESZANTE/

the liquid cireuletes petween pump and hopper, due to whieh its

mixing ts obtained, wnez ejector epreyer Le used the agitator

function ts reelized by ejector pipe of the pump routed to the

lower ares of the heoper.

Two suction tecks /12 = in Fig. 1.25/ in the version wit

S2762660215 sprayer ané vith ejector suction serve for suckin;

the liquid remaining in uiderwing pipes after the ag. ertipe

ment is switched off, This aystex functions eutomaticelly

after switching the PPIG15 switch on the left ern of the left

control wheel or on the extension ef control @esk, into OFF

/WLECZONE/ position.

£, Electropnecmetic Svstex in Acricultvral Version

Each airplane tufit tn epricultursl version has, tesides the

vain air system as for transport version /1.2/, the additional

lectrepneumatic system for the control of ag, equipment while
Saone agricultural operations,
This system ds presented in Fig. 1.27.

Upon opening the filling valve on left control desk the air

pressure is reduced with reduction vaive /S/, installed under

the floor, to a velue of 1.56 /16 ikgt/cr*/ in dusting systen
nd 1.17 MPa /12 kgf/er?/, in spreying system and then =

after opening tht the cut-off valve /8/ installed on cockpit

floor it will f11] the the electropneumetic control system

of the equipment,

42bO wek ~342-82 Jose ext. ow, 158-428
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The whole system is ready for controlling the ag equipment

after checking whether the ag equirsent control switches are in

CEF position and whether the WG-15-2s switch on the left side

at frame no. 10 is put inte position "SUSTING® or "SPRAYING*,

depending on operation mode and after switching ON the AZS-5

"AG ECUIPMENT* /11/.

The ag eauipment is controlled with PFNG-15 switch on the left

control wheel or with the switch installed on the extension of

central contro? desk, To switch the ag equipment control to

the pilot or the second crew member /the flight engineer/

the switch located on the ag equipment control panel is used.

In "LEFT" position the pilot controls the system while in

“RICAT® position the flight engineer controïs the system,

Depending on the switch position the air is ducted to

corresponding cylinders through electrooneumati¢c and reducing

valves,

NOTE: While working with powder chemicels the ag ecuipment

control switch must not be left in position "MIXING®,

wok 342-42 Seco st. ow. 155-1: 81
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SECTION 2

OPERATING CONDITIONS AND LIMITATIONS

4. Atrplane Crew

The mirimtw mmber of airplsne crew are tro persons with

currently valid euthorization for performing aviation opera

tions.

Depending om the kind of fligtt the airplane crew shall con-

sists ef:

- in flights according to YFR rules = two pilote o> pilot

end navigator or pilot

and flight engincer;

- in flights acc.to IFR res - two pilots or pilot

aod navigetor;

~ in egricultural fHignts ~. two pilats or pilot and

Tiignht engineer,

NOTE: 1. In case the crew consists of three persons the

edéitionel member of the crew should teke one of

the seats in passenger=Cargs. cabin,

It is forbidden to reat or safety belts in the

cockpit.

2. The agricultural /working/ flights may be carried

out with mirirur number of crewmen as specified

above.

2. Permissible Kinds of Flights

The airplane is admitted to the following flights:

f1/ School flights Arith limitation of C.G. to 50% MAC/;

/2/ Training flights.

f3/ In the night Artth C.G. limited to SOX MAC/.

‘wok ~34282 Bose ext. ow. 158-781

December 20, 75 2-00
Page 7
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with or without the

e observing rules currently

414 seretatic Nights.

/2/ Extering the icing hazard zone.

/3f X4

/i/ Flicht without visitdlity when the centre of gravity

is beyond 30% MAC

ht flights with. childern on boerd.

ent flietts without perscrutes.

tions) Deta

4, Acteptatie overloecines.

Coetficiert of accerteble overiozding:

/e/ for eericulturel version Arith spreader

or sprayer/ + 3.0; =1,0

/>/ for trensport or sanitary version + 3.77 -1.0

E. Maximum ecceptable eltitude of filet:

- with oxyren outfit - not limited;

- the raxiru seceptebdle flight altitude without oxyzen

outfit is determined ty a separate evietion regulation.

C. Acceptatle airspeeds Von fyofp/:

agricultural trensport
version pessengere

trensport

versions

= in storry air 475 190

- with crude control 180 195

- in diving flight at mex.

speed of 2209 r.p.m 250 300

- for opening the flers 450 150

- 130 130

- 159 150

wak 24222 Soee sci. ow. 158-9:81

2-00
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- minim eccectetle speed in 120 120

horizontel fiight

D. Accepted Spead of Engine /r.x.m./

- rated n = 2100

- meximm t = 2200

- minimum on the ground n= 500

E. Limitations Due to Wind

/a/ Take off and landing may be carried out at the following

wind speeds /m/s/:

Normal Sliprery
airstrip airstrip

- head wind wp to 46.0 up to E.C

- cross wind 45 deg up to 7.0 up to 4.0

- cross wind 90 ceg up to 5.0 up to 3.0

© cross wind ©0 ceg while

lending with Zleps exten-

ded down to 4.0 dowr, to 3.0

~ slippery airstrip - slippery asphalt or concrete

tremped show, wet grass,

= Dormal airstrip = cry asphalt, concrete or gress

very wet asphalt or: concrete

CAUTION: Asphalt or concrete is to be considered slirpery:

- when it starts raining end individual drops

ere not joined with eech other;

+ in the rorning when there is a slight frost

and dew or rine.

When the esphalt or concrete fs coated with a

layer of dust, which atsorbs rainwater to from

e leyer of od.

f>/ Taxying

It is permissible to taxy at wind of up to 16 v/s

when airstrip is normal or up to 8 m/s when airstrip

is slippery = indendently of be éirection of wind.

‘wok HA Sees ext om. 155-7:51

November 15, 70 2-00
Fage 3
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F. Bank limitations.

Airplane mey be Bankec within following limite:

a/ Up to 18° st a speed of Ve 130 kn/h in directional slice.

b/ up to 45° - nm turn.

G. Antifire Limitstions.

+ ts forbidden to cerry out fire-prometing operations in

cockpit or pagsenger cabin.

Smoking is forbidden, #5 it is cleerly stated by means c£

the inscription on frame 5 on the right side.

H. Other Limitstions.

/i/ It is forbidden to carry out egrtcultural operations

without visibility.

/2/ It is forbidden to use totlet during take-off, climbing,

end Landing.

/3/ Maxinum acceptable time of continess operation et

teke-off power renge is 5 minutes.

/4/ Maximur: accepteble tire of continous operation at reted

power {s 1 hour.

I. Maximum weights:

- maximum take-off weight 5500 kg

- maximum landing weight 5250 kg

- emergency landing weight 5500 kg

4. Marking of range cf sirspeec indicetor end engine control

system devices /engine instruments/.

Measuring range of eirspeed indicstor.

The spsed wnich shall not be exceded /descent, diving in

quiet air/ red dash - 300 km/h

Satety range yellow arc 225 - 300 km/h

—5

2-00

Pape 4 October 20/89
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Normal operating range

green arc 100-225 kn/h

Range of operation with flaps

white src 100-130 km/h

8. Engine instrument indication range

Encine Ped Yellow Green Yellow Red

instruments [racial arc arc arc radial
STNIMUM PRECAUTIO- PRECAUTIO-| yay
MINIMU NARY range | NORMAL HART tange| MAXIMUM

RPM

indicator 558 - 550-2100 | 2100-2200 | 2200

Manif

nets ga- . L 706-1200 | 1200-1435 1435
uge 7530-900/ V900-1075/ | /1075/

hPa /mm Ho/

Cylinder

- t 7ae yeaa 120 120-150 150-215] 215-245 245
(ct

Engine unit
gauge:

- oil tenp. sa 50-60 60-75 75-85 8s

Le

- sil zsu

re presse 128 148-390 390-490 | 490-686 686
kPa /kG/cn°/| /1,5/ 11,5-4/ (4-5 15-7/ if

- fuel es

ne 14,8 18,8-24,5 | 28,5-34,9 > 38,3
kPa /kG/en?/ | /0,15/ /0,15-0,25/ |/0,25-0,35/ 10,357

Jenuery 15/89 2-09

Page 5
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SECTION 3

AIRELANE PERFORMANCE

fSekemolf weight of 025250 kgs/

Tne performance cited belay apr

except for items fb and fe whi

es to tne transport version

apply to all versions.

The effects of installing the egriculturel ecuipment on the

airpisne performance are discussed in section 4-46,

4

1.

fa? Mastmm airspeed:

- et the altitude of Hed Ve25l ss kr/r

= at celeuleted altitude Ym957 a=

/>/ Yanimm level flight atrspees Vy q2t20 fr

Jef Coutsing speed.

; Speec st the pressure of

F Pa /7T20 veXs/ speed net700 rep.m,

and eltituds HeSOO = 190 n/n

féf Rete of clint rear Flo.3 WE

for agriculture. v:

= with sprayer 2.0 r/s

- with spreader PTE21# 19 0,2 E/se

=

Jef Touchdown speed Va taro

2. Lis Time

Climting Time at altitudes of:

e500 m 2.705 minutes
E=1000 m 5.:+0.6 minutes
He2000 D 11415 zinutes

sk —342-82 Sooo art, ew. 158-9:81

April 5, 83 ” 3-00
Paze 1
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3%, Teke-0?7 Run Distance at 05250 kes.

/a/ From concrete airstrip with the airplane held with

brakes:

- at take-off power and with flaps lowered

to 30 ces. 180 =

- at rated power end with Zlaps lowered to

30 deg. 200 2

fol Pron gressy airstrip with airplane held with

trekes:

- st teke-off power and with flaps lowered

to 39 deg. 200 =

- zt reted power and with flaps lowered
to 20 deg. 220 =

L. Laneing Kun Distence

fa om concrete airstrip, flaps lowered to
3¢,5 deg and brakes used 225 »

/z/ om Erassy eirstrip, fleps lowered to

3¢,5 deg and brakes used 210 =

£. Rance

hirrlene range in flight at an altitude of H=1000 nm, with

takeeoff weight of O=5250 kgs with fuel of 1200 litres at

the speed 07 ne1510 r.p.m. end pressure of P,eB93 hPa

/67¢. rotig/ in horizontal flight is 1390 km,

6. Celling

The airplene celling at the weight of 085250 kg is

4b 00 p50 LA

wish 342-62 does axi. ow. 155-9:8)

3-00 | April 5, 83
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6. Details of Operating An-2 Airplane

equirped with dusting equipment to treat
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SECTION 4

AIRPLANE OPERATION

Performance date contetnec in para 1 of this sectior concer

the transport version, Correction of these data for ef.version

ef the plane /cruise speeds, take-off end lending mm éister-

ces/ are to be obteined on the grounds of guidelines in sec

tion 4-40,

4. Preperine for Flicht

Preparing for flight should ensure sefe and econecic

performing of each flight.

The basic elements in preparing for flight ere as follows:

fif Determining vost fevouratle flicht conditions, the

required arcimt of fuel and airplane center of crevity

range while reking the flight schedule,

Î2/ Filling the eirplene with fuel end with lutriceting

ofl] as it results fram calevlations for » given flich*

schedule.

The actuel Silling of eirlane with gascline end oil is

checked during the preparing for flight /throushk

filling recks/ by e crewman eprointec ty the etrplare

commander.

/3/ arrangement of cargo must be {n eccord

calculation nf airplene balancing.

Determining Most Favoureble Filent Conditions:

Mis task consists of the following:

-= determining most favourable flight altitude;

- determining engine operation cor.ditions in a 21

at the selected altitude;

- determining the neccessary exowit of fuel.

wok ~342-82 Sooo sri. ow, 155-781

Novezber 15, 90 bead
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he. Determining Most Favourable Flickt Altitude.

In witless weather or when wind is tmiform at all altitudes

the following altitudes are the most favourable /depending

on route length without lanatng/:

e.g.: at route length of 300 ke = altitude of 1000 m

at route lenzth of 600 km -= altitude of 2000 €

Tne a/c most favourable eltitudes may serve only for general

guidance when selectins the altitude.

When information on winds at different altitudes is avaflatle

tre most favorratle Slight altitude is to be deterzined on

the basis of calculations.

At the same encine power rating end hourly fuel consumption

tre actuel speed of the plane is higher at altitude thar

2% 4s o= the groune.

Tre increase in speed is achieved due to reduction of air

resistence, For An-2 airplanes the increase of speed in cru

ging conditions is on average 5 Xk=/ù far eech 1000 r of the

ie.

1 presents the procedure of calculsting the cost

favorresie altitude.

ters AV /pcre 6/ in the caleuletion procedure denote

£ frorezse cue to reduction in sistance

for tne engine cruising power constant for all altitudes.

The direction anc speed of the wind in the celculation

procedure /ncres Z en¢ 3/ ere to be entered from meteoro=

logical news commiestez to the pilot before Silent by

meteorolorica: service.

bane wak ~342-22 3000 ant. em. 156-9:81

Face 2 toterker 45, 70
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Procecure for Calculation of the Fost Favourntte

Altitude at the True Track Angle /EzkTM260°/,

Table 1

1. Altitude, = 5CO 1000 1500 2000 cc0

2. Wind éirection /metearolo=

Bical = wherefrom {ft coxes/
dex. 70 60 50 730 760

3. Wind speed /km/n/ 10 20 30 zo 40

4&, Meteorological wind angle,
deg. 170 160 450 170 10c

5. Pifference between ground

and true eirspeeds cus to

wine /a V/kn/a/ 410 +19 +25 +18 +2

2 5 75 10 45

7. Total tnerease in ‘iignt

te alvituce and .

+eÿ/fa/ 12 24 33,5 _2e 1

Kilometers ner hour.

of /A-V/ depending on wi

These values may as well be determined for

26 eny naviestional slice-rule enatlinge

the ground soe ar direstir the dts

gromc speec anc airspeed,

wak 342-22 3oco st. en

Moventer 15, TC
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While using navizetional slide-rule tne airspeed vector is to

te taken according to altitude warying it ty 5 kr/h for each

1000 f,

Determining Wind Effectiveness /A-V/

top horizontal line of Table 2 specifies the wind speed

e the left vertical colume- the meteorological wind angle.

re wind angele is the angle between travel line end wind direc-

sion. To avoid errors in determining the wind direction it is

rscommentes to use the wind rose presented in Fig. 4.1.

the wind has a meteorolozical direction /where froc

40 dec, while the Slisht direction Avhere it blows

Shue the sève Re SyeEE these two cirectiors is
cal engle af the wine.

£,1, the wind ancle is to be deterzined

to tre same orinciple as an angle between directions

2 flight.

tre angle to te t that smaller th

table is it

€ greater

aposec for wind ansles fron

180 dee the /A=V/

Yocsatle MST altitude, efter celculatese sccorct

is te be determined in the terms ofTer trece

Tur surat ive ement for minimum cumulative/ of speed

Re in procecure of calsul2tins in tetle </,

is acheved ty acding exproortete

wok 342-82 Jose act. ow. 158-70

Novezeter 12, TC
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Tr tne avaccle shewr in Table 1 tre most favourable altitude

< ts 150C m. At this altitude the wind increases the

um/h, while due to reduction in air

rises by 7.5 me At the remaining alti-

tnerenent of speed will be smaller

tude of 1590 ..

incine Operating Conditions

crilsinr speeds Yor An=è airplane tn horizontal

flicks Le from 145 to 225 um/h accerding to the airspeed

wok —342-32 Jews srt on. 158-381

Pave § Noventer 15, 70
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Engine operating conditions ensuring mentioned speeds are

within the following Lirits:

engine power between 40 end 70% c? rated power /max.

cortinses/

engine speed from 1505 ta 1800 r.p.m.3

manifold pressure from 706.5 to 4013 hPa /530 end 760 mrg/;

fuel consumption from 117 to 220 1/h.

In the mentioned herizental flight speed range there are savae-

ral characteristic conditions:

1. Conditions for Lengest Flight. It corresponds to éalibrated

afrspeed of 145 km/h.

In these conditions the hourly fuel eorsumption is the

nminimm, For engine operating at 1500 r.p.m. for such an

airspeed, depending on altitude and airplane weight in

flight the menifold pressure tg to be determined from

706.5 to 800 hPa /530 end 600 mmHg/.

Fuel consumption et such conditions of engine operation

falso depending on altitude and airplane weight in. flight/

4s between 110 and 150 1/h.

The lower flight eltitude the smaller hourly fuel consi

ption at constant indicated speed. Therefore the longest

flight with a definite reserve of fuel may be achieved

at low altitudes,

2. Condition of Largest Flight Range. At this condition

the fuel consumption per kilometer is the smallest.

It correcponds to indicated speeds from 147 to 175 kn/h

and depends only oc airplane weight in flight: for the

weight of 5250 kg the indicated speed is 175 km/h, while

for the weight of 4000 kg = 147 km/h.

when engine operates at 1500 r.p.m, these speeds require

keecing the manifold pressure from 706.5 to 900 hPa

/530 and 675 mMg/ and fuel consumption is then about

0.83 liters/km.

wk MO Seco art om. SEH

4-00BApril 5, 83 
Page 7
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3.

At tre above mentioned /indicated/ gpeecs the fuel

consumption per kilometer is almost identicel at ell

a|altitudes end therefore the flight rence with ea certain

fuel reserve is practically the same at all altitudes.

The greatest rense tendition is to be uses in flights

when tine is not critical and the economic fuel carsumptian

is of paramount. importance.

Condition of Meximm Cruiring Power

The maxtmm cruising power which my be used in long

ferry flients corresponds to 70% of the mex, continuous

power of ASz-62IR engine.

The cruising speed in horizontal fight at this engine

opereting conditions is the highest. The indicated speed

varies with the altitude and welert of the airplene in

flight from 200 to 225 km/h while the true eirspeed vo-

ries from 210 to 240 km/r.

The power equel to 70% of the rated power £a obteineble

when ASz-62IR engine operates at 1800 r.p.n. with mani

Yold presevres from 919.8 to 1015.rPa /690-760 mntiz/.

The manifold pressure of 919.8 hPa /690 rm correcponés

to flights et an altitude of 3000 m while thet of

1012 hPa /760 mbg/ - to flights just above the cround.

Tre fuel consumption is then 220 l!tres/h while the

consumption per kilometer ig within 0.S2 end 1.04 ]/km.

The maximum cruising power is permitted to be ‘used in

the cases when high speed is required curing long dure

tion flight.

In chartered fligrts acc. to ‘light schedule any tondi=

tions may be used = from maximum range condition to

maximum cruising power condition,

4-00
wok —342E2 dose ent. on. 158-7:81
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All acceptable cruising flight conditions ere specified

in Table 3 "Cruising conditions for hortzontel fliiert

on Ane2 airplane". The table specifies for each efrepeed

the most favouretle engine r.p.m. 68 well ag the values

of menifold pressire depencing om weight in flicht and

æltituée. Tne selection of this or other mode of operse

tion depends on time of plemed flight.

For instance if the plenned time involves the groind speed of

180 kx/r, the flight takes place with heed wind of

20 tr/h then tre tetle should be used to find a condition

correspunding to true airspeed of 200 kn/h.

When the weight in flisrt is equel to 4500 kg and ‘the

eltitude £s 1000 m the most fevourable engine operating

condition, ersuring airspeed corresponding to 200 km/t,

will be es follors:

me 1540 r,p.n.;

pyeO08.5 bPa /680 mHg/

The c&librated eirspeed echeved is 192 km/s

wrile fuel consumption is 167 1/h.

Table 3 juxteposes eltogether 86 horizontal flight condftions

for four weights in flignt end for five altituces. The

altitudes in the table are specified et stendard terpere-

ture /i.e. an condition thet air tempereture near the

ground is 015°C and decrerses by 6.5 deg each 1000 ©

of eltitude rise/.

If the actual temperature differs from stencard one by

more then 10 éeg then the true etrspeed determined from
eppropriete table vill not correspond to the s/c engine

operating condition.

Yore precisely, the most fevouratle flight conditions

way be determined from the diagram of cruising conci-

tions.

wok JG does ect ou. 158-0:61
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This ciagram may also be used to take into #ccount the

worsening of eerodynaric characteristics of a given

airplane and to irtroduce eppropriate correction because

the table is mode for the cata of master eirplane.

Disgram of Cruising Conditions

The basic aim of the diagrem ts to determine the most

favouratle engine operating conditions and those of

fuel constmption for horizontal flight at any cruising

speed, any flight altitude and at all acceptable airplane

weightsin flight.

Description of Cmitsing Conditions Diagram

In the upper part of the diagram there is an altitude

scale according to altimeter lRo/ - In the lower pert

there is an indicated=speed scale without {nstronmemt or

aerodynamic corrections, The speed calculated according

to such ideal /indicator/ instrument is called the equive-e

lent speed and the scale of indicated speed is marked by

Vv.
°

Above it there is a scale of caliprated ‘airspeed.

It 1s marked by Vo.

Tne difference between scales V, and V.. gives the aero~

dynamic correction of the flight speed indicator.

The instrument correction of the flight speed indicator

4s to be taken for each individual mit, In the left

part of the diagram there is an altitude scale acc. to

international standard atmosphere /IAS/, marked by a

letter Ha.

In the centre of the diagram there ere 12 inclined lines

for the temperature of ottside air fron #50°% to -50°%,

The middle of this lines, signifying 0%, 4s marked by

a sore thick line for convenient temperature

reading.

wat —342-82 Joeo axl. ow. 153-9: 81
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FLICET MANUEL

The mutuel errengement of tempersture lines and eïtitude

sceles fe oalculeted sc that the crossing of any altitude

ace. tu indleater /sltimeter//pressure/ end af one cf tezpe-

Teture lines deterzines the sltituse ace. te air density

i.e. ace. international stenderd etmosphere,

Shin curve lines cesigmated ty speeds frog 130 to 256 ke/h

are for true speed. For eech eltitude an4 each tempereture

of quteice air a different ratio fs obtained between

the celidreted cirspeed /on ecole Yop/ snd the true

eirspeed. Engine characteristics are pletted on the

diagran set with desimmetions. Thick lines present engine

power 25 g percentage cf rated power. On each line the

engine epeed is Eiven end epprepriate hourly fuel consump

tion. The range of cruise powers inseribed in the dlegran

is between 35 and 70% of reted power while the hourly fuel

consusption is frec 117- t6 240. l/h.

Engise cruising speed /r.p.c./ is merked frem 1500 to

1800 r.p.n.

In correspondence to engine porer end speed /r.p.m./ six

eurve lines ere plotted to represent manifold pressure

within the limits from 655.5 to 909.7 hPa /500 to

759 mPe/.

Two shaded narrow benda merked ty letters Prax. rit

the speeds of horizontel flicht corresponding to minimes

fuel consurption per kilexeter.

The left of these bends concerms the weight in flight

of 4000 kgs the right one = 5000 kgs. Other weights in

flignt may be infered by interpolation or extrapolation.

For the weight of 5250 kez this band will be sriftec to

the right by 5.75 of the civisior.

In the lower pert of the dleerm of cruising conditions

there is an additional diagram ,pletted, which takes

into account the necessary changes in engine operating

conditions, depending on weight in flight,

april 5, 83 wok 3-2 dose sat ow, 158-9181
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male of Using Cruisins

fhe oriers say the flight time is to be “ert exactly +:o on 7

edule, Take-c£7 at 1090 hours and lancins az 1500 hours,

Flying time according tc plan = 5 hrs. The distance between

airports is 550 ka. Tne actual ansle of airway is 260 des, the

wind forecast at vamious altitudes is such as stated in the

procecure for calculating the most favcurabie fli

[table 1/,

The flight altitude cn asreeing with the dispatcher is bein

nosen as 1500 © acc. tc to most favourable altitude,

OOhe condition for the exercise is that the average speed fron
taxe-off to landing is:

550 kc ¢ 3 hours = 183 ke/h

o D. 0 ct ir) ine the necessary cruising Speed in horizontal flight

or monoeuvering around airports after take-off

cornins to right altitude /2 minutes for each 1000 n/ mist be

Taken into account,

total time loss being 4+5 = 7 minutes the Frount speed0

in horizontal flight cust be as follows:

550 : 2 hours 53 minutes = 191 km/h

As e chosen altitude, acc, to calculation from table 1 the

wind component /w-V/ appears to be tail type and amounts to

25 kya

pe

.

he time airspeed in turn shoulé be:

191 = 25 = 165 *x2/n

The indicated speec, engine operating conditions and fuel

mption is determined acc, to cruising conditions

for true airspeed of 165 km/h and we vin tight

egining of flicht es al to 4500 xs:

= wak 34282 Sooo ext ew. 158-9:81
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The air tempereture at the altitude of 1500 m is to be caleu-

lated acc. to terpereture gredient when we know the temperatu-

Te om the ground, or it is to be determined dtrectly in flight.

For instance let’s take a temperature of +20°c.

Solution for this instance /see Fig.k,2/. From scale division

corresponding to indicated altitude of 1500 = /item 1/ a verti-

cel line ts to be plotted downwards to cross the outside-air

temperature line of +20°C /point 2/, at this level the altitu-

de is to be read acc, to air density which is 2050 2,

Then the obtained point is to be transfered horizontally to the

left to cross the line of true airspeed of 165 km/h /point 3/.

Tren the cbteined point is to be transfered horizontally to

the left to cross the line of true airspeed of 165 km/h

Ypoint 3/,

Then again the vertical line is ts be plotted downwards ta

the caltprated atrspeed gcale /point 4/ where we read

Yop = 148 km/h

Now the engine operating conditions may be determined, Fer

this a line {s to be dram froz a point corresponding to

the caribrates æirspeed of 148 kx/n /item 4/ parallel to

inelined lines to cross the line representing the weight

in flight of 4500 kgs /ites 5/.

Then the obtained point is to be transfered vertically up

wards to a level which shows the altitude acc. to air den-

sity of 205C = /point 6/.

In the otteined point we read:

- required engine power equzl te 42% of the reted power,

speed = 1500 r.p.is. manifold pressure = 733.2 hPa

/550 mhg/ and fuel consumption of 139 1/h.

Tasx 2

The conditions of minimum fuel consumption are given per

Kilometer in a flight at an altitude of 1200 m with weight

in flight of 500 kgs.and at outside air temperature of

*10°C.

April 5, 85 web SEE dows osm EXT
Page 15



An=2we WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL - MIELECe
Sdeune FLIGHT MATUAL

To be found are the engine speed and its operating conditions

in which fuel consumption per kilometer will be the mirimue,

Solution,

Yertical lines 4s to be plotted aowtwanis from the point

representing the altitude of 1200 m /acc. to H=760 scele/

to cross the 410% temperature line.

Then the point obtained is to be transfered horizontally to

the right to the line of Ruax, for the weight of 5000 xg

where we can read the true airspeed of 182 km/h and then verti=

cally downwards to the Yop scale, on which the 6ary preted

éirépeed of 170 kn/h can be read.

In order to deterzine the engine operating conditions for the

found speed with the smellest fuel consumption per kilometer,

the point of in@lested speed of 170 kx/h must be transfered

towards the inclined Lines to a level of weight in fitcht of

5000 kg and then vertically uprards to the level of Ha

e2ltituce where the line of indicated altitude crosses the

line ef outside air temperature.

In the obtained point, the paver of 40% of rated power, fuel

consumption of 153 1/h and engine speed of 1500 r.p.m., and

manifold pressure of 866 hPa /€355 mtg/ may be reed,

Tesk 3

Engine power is given. while checking eirplane performance,

when it is demanded to detercine whether airplane specd

has pot been reduced cue to long-term operation end repea-

ted overhauls, the cruising conditions diarram may be used.

For this purpose the specified mode of engine operstion must

be established /one of the sotes specified in the discren/

the spred of horizontal f11pht meastred im “tHose “cond £ti ons.

Tf speed Ciffers frow the speed read from the 4iecram by no

wore-than 3% {t is te be considered as not devinting from

the standard.

wok 308 Jose ext on, 150081
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Airplane speed is to be determined with the weight in flight

of 4000 ke et an altitude of 1000 m and outside-nir terpera-

ture of -10°C es well as with engine power equal to 60%

of rated pover,

Solution:

Plot a vertical line from scale division He760 representing

the altitude of 1000 to cross the outside-air temperature

of 10°C.

Then the obtained point is to be trensfered horizontally

to the right to the 60% power line.

In the point obtained we read the engine operating conditions,

a = 1650 r.p.r.

Pys 966.5 tPa /725 mrkg/

Then the obtained point is to be transfered vertically éown-

wards to the line of weight of 4000 kg and from it parallel

upwards to inclined lines to V_ scale where we can read:

eaTibrated airspeed - 209 km/b.

For the precise check of airplene data in flight the speed

indicator corrections and those of manifold pressure indica-

tor must necessarily be taken into account, while the flight

itsely must take plece in quiet atresphere.

izing Cruising Conditions Dingrem for Airplanes with

erioreted Aerodynamic Characteristics.

uti

et

Az 2 result of lons-tern operation the ee#rocynamic charecteris=

ics of the airplene may undergo consideretle /perceptible/

aeterioration,

In such airplanes the flight speed at a definite engine power

is smaller than that determined from cruising conditions

diagram. While using cruising conditions ciapram fsee Fig.

4.2/ te determine the parareters in flight for the sirplane

with deteriorated serodynazics one must knor exactly by how

such zirplane speed has been reduced.

wok -30-82 3000 81
April 5, 83 pe
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To determine this, the indiceted speed must be measured exactly

in one of the flightsat any cruising power of those specified

in the diagraz.

Tren the measured speed is to be compared with that obtained

from determining the speed 2ccar2ins to cruising conditions

dtagram for the same engine operating conditions with the same

weignt and et the same altitude and temperature,

While measuring the speed, take Into account the indicator

corrections of engine speed indicator, manifold pressure indica-

tor and that of airspeed indicator, The difference tetwaen actua-

lly measured -oxlitrated airspeed and the calivreted

airspeed read fron the dtacram gives the speed correction for

a given airplane.

To determine engine operating conditions for obteinins recutred

figrt speed with this airplane, one operation must be added

to the procedure of solving tasks acc. to dtagran

i.e. point 6 /see Fig, 4,2 in Task 1/ is to be trensfered to

the right by 2 value of speed correction and engine opersting

conditions 13 to be read there,

If, for instance, it is known tha the flight speeds of any

airplane ere smcller by 10 k=/r the task 1 shall be solved by

transfering point 6 tothe Migkt ty 10 ka/h /point 7/.

We shall find that to keep the true elr speed at 165 kr/h

we require: pover equal to 45% of rated power, engine speed

menffold > of 726,5 hPa /599 mete/,

Sion wlll then be 145 l/h instead of 139 1/

/point 5/ for airplanes with normal performance.

wk -30-37 Beco srt. ow. 158-9.81
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C. Calculating Necessary Amount of Fuel.

The amcunt of fuei necessary for carrying out the flight is to

be calculated from the following formula:

Stuer Sr * Snir. * Sgr,
where: Gr, = amount of fuel used in flight within calculated

time since the moment of take-off till landing

without navigational reserve;

Ga 6 wnavigational reserve of fuel

G - smount of fuei used on the ground while engine is

warmed up and tested as well as during taxying

/1/ Amount of fuel used in Plight [Gg/ is determined by

previously computing the calculated time of flight Toate.

For the calculated tine of flight, ‘depending on given

engine power /in percert/ in horizontal flight according

to fuel consumption diagram /see. Fig. 4.3/, the amount of

fuel used &n/ may be found.

lo | | |_| | L 1
a

8

<j

=“SS howS

8

NS
SSN

Soe peer, anaes Ones EE,
+ 200

Let)
4

7 30 7, 30 30 sr 30
4 7 g Calculated flight duration

Calculated hight duration ta hears {Fable}
( fron TQ to landing}

Fig. 4.3.Fuel Consumrtion Diagram

Fuel consumplion (from 10 to landing) BACEELE ERS EES, SE)
[

NISSSNS

November 15, 79 wik —302-82 Jeoo srt om. 158-53
4=00

Page 19



aN,
y Az:

WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL - MIELECe
FLO :

/2/ The necessary nevirational fuel reserve is to he determined

/ /

according to Deteiled Regulations for Airplane Cperation,

Fuel intended for warming up end testing the encine as

xell as that for texying is rot taken into accoxt during

czlculetion of eirplene loading.

The refueling 1s done each tire according te sctue! concig

tions /accorcins to fuel consumption specifications when

engine is operated on the sround = LS k£/n /, tut not more

than 20 kgs. This erount of fuel is usually use4 up till the

moment of eirpiane take-off.

e tre emoumt of fuel used in flight /O,, / whee the

ted time of flight lisse! is ezusl to 7 hours and
es end the power, required for carrying ost the

determine’ according to cruising conditions clerrar,

of the retec power.

Use the Aiagran in Fig.4.3. Frou point 41, representing

calculated tine, Foate.” 3 rozrs end 30 minutes, a verticel

line {s to be drawn upwarcs to a level of iire N 260%

/point 2/.

On the scsle of G,, we reed the eppropriate quentite*’

cossurstion of fuel /since tekewof? till lenstr

the center of grvitr

on ie Yasis of center-o7-

Core nat co tezoni

wok 342-2 Jose art. ow. 158-981
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In the passerger-trensport version of tre plene tre

trensrort of ngersor perackutists with full

equinment fs perpiss!

In ces» number of passengersor parachutists is lesz

then 12 persons the free places are to be left et

the rear of cergo=rassenger cetin,

ile loading airplane with cargo tre arrows painted

on the right well of fuselage, with the weient of

cargc merked, may be utilized.

Against the green error with inscription, Up to

1500 kg any cargo mey be located as far as it

does not exceed 4500 ke ss the center of gravity

will then be within the rence of 24-25.5% MAC.

Red = rows with inscriptions of: 1000, E50, 700, 600,

400, 280 and 250 indicete the extreme position

of cargo with which the center of grevity of loaded

airplane is within the limite of 231.2% MAC.

One load of a weight of SCO ke mey be plecec in any

place tetveer green errer with the inscription FU» to

4500 kre" end the rec arrow with irscription "€00 kes".

If the load consi

so that

ts of rany perts it is to be arrenged

© Tesulter evity of the load is

opposite the red arrow vith the inseription equeliing

center of

the mumelative wefgnt nf the cergo,yiz against tre red

errow or in front of it up to the gre

the inseription "up to 1500 kgs/.

When there is a large quantity of loads, the position of

the center of gravity is to be checked by means of the

éiacram,

arrow with

wok -942-82 Rose ext ow. 155581
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Right side of fuselage

RY
|ell

Sj HE 22. Floor -Levet is
ot * compbriment

a 4 al Ca ST am
ad CS ES = >| I

3 À À FJ JF <a + +
sa 8 8 à à à a à à
ELA À À à Ÿ &§ 3 À §
Le]

Fig. 4,4, Position of Arrows Indicating Acceptable

Arrangezent of Cargo

/1/ Using the Balancing Magran.

Leading example; Yerslon I Version IT

- emty airplane with center 3300 kgs 3300 kes
of gravity at 20.8% MAC

Jas an instance/

= passenger /12x75 kg/ 900 kes 5

= parachutists /12x100 kg/ - 4200 kgs

- crew 160 kg 160 kgs

- ofl 75 kgs 75 kgs

- fuel SCO kes 765 kgs

Airplane loaded? for take-off 5235 kzs 5500 kgs

Canter of sravity acc. to

diagran is 29.6% 34.3%

wk —30-82 doco mi. om. 1589281

4.09
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/2/

the center of gravity ts to de determined

+ paze 25 es follows:

iowmeardcs from the crossing point

of cantermofesravity line and exoty-airpisne weight line

/uprar tart of the diagram to the scale for ansrooriate

case of iseting. te horizontel distance of tne

value representing the given los on the scale, in the direc-

tion shown ty “he arrey,

Satrequently draw a vertical line domwarde to the scale

from the end of e fsection/ with the following

TE and xeasure from its ecd the

value and direction of which are

viously, ©: Ainue in this zanser

while considering all actuel cases of airplane loading

el! kinds af loaded cargos end their arrengerent om the

airplane.

des

After laying off the section representing the quantity

of fuel at the Jast horizontal sere draw a vertical line

downwards fror the end of that section to cress the horiz:

tal lire correspanding to total ve tert of the rlene /the
lower part of the diasrer/, The crossing poirt shows the

position of the senter sf zavity of the alrplane loaded

7 Of Cravity by Statice

position of the center grevity by the

method of stetic torments the values of individual

fO/ aust be wrdtter out in the table as well as the

istances of their cente grevity Zrom frame No 5.

a cts of C . x /see example

on page 24 for pertially loated afrplare/,

Distances fron frame Ko, 5

to tetreztez xc positive while those towards the front -

a necative

The distance of the center of zrovity of tre empty airplane

4s specified in the weighing sheet es well as in tre extract

eights

5
2) ry

und static memert equal ti

wok -30-8 Joe xt. 1375
April 5, 85 1-00

Pege 23
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LEE ee +

Type of Yeizht 5 Ars %
errno fez] =

rpt7 eirpiane 2350 «538

: Jive mexber:/ 159 1,37

5t

Distance of the center of aravit;

Position of the centers of gravity in per cent ef PAC facen

perat: te chora/s

wsk 342-82 Sooo art ow, 153-9: 81
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the airriere com.

in FLe,

25 cer/, verlous taue-olf we

4500 to 5500 kre/.

fleps lowered to

tre airplane /fror

wat -347-&2 Seve ect. ow. 158-981
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Era mecs of usinaE

PsMestence of An-2 +

Fror dis

wards otte the cies >

:

the condition and type of airstr:

horizontally

of take-off

f/o/ Froc. dizgram "I" the point is to be trens‘ered /verticall

Éoruarè/ onto th "=" to cross the line of take-071

voire.

/‘/ Pron €legrez "E* the crossinr potnt fx to be transferei

LEA
me

PE condistonsto actual tare-o77

wet -342-22 Joes srt ow. 153-9: 81
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Aurtl 3, 83 4-00
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Fe

FLIGET BANUAL

Air temperature 430°C

Atmospheric pressure 973 kPa /730 untig/

Head wind 2 m/s=

Take-off surface salf grome

Inclination upwerd 0.04

Weight for take-off 5500 kg

Engine operating conditions max. contin.

Flep extension enzle 25 deg

Proceed acc, to atove expleretions to find the take-off

mm distence for the giver confitions ecual to 355 m.

The solution of this exemple is presented ty dotted tine

and ty arrows in nomogram diagrams.

Determining Airplane Landing Run Distence

Landing mm disterce is to be determined acc. to ñiasrer

/Fige 4.8/. The method of using the romogrem is siriler

to that of using nomogrem for take-off run.

Exmrple:

Determine the airplere lemding mm distance in followirs

conditions:

Air terpereture +20°c

Atmospheric pressure 60 mPa /720 rrig/

Head wind 2 m/s

Landing surface firm ground

Surface inclination

Weight for landing

Flep extension angle

C,1 upwards

5250 kes

20°C

For specified conditions the lending run distence of An-2

sirplene is 225 m. The solution o f£ this exemple is presene

ted ty dotted line and ty errors in norograr charts.

April 5, 63

wsk ~342-82 Sooo sxt. ow. 158-281

bool
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FLIGHT MANUAL

2. INSPECTION BEFORE FLIGHT

Before carrying oct the inspection the captain is obliged to ins—

pect airplane board log books, to make gure whether defects cis=

covereé in previous flight have been removed and obtain inform-

tian on the type of operations carried out by ground personnel

on 8 given airplane.

Check the presence of firs fighting media near the airplane, wheel

chocks under landing gear wheels, meke sure the control surface

locking édifices. and covers are removed froa æirplane, engine and

om RÉF pressure sengor as well as vhether anchorege is disconec=
ved,

In winter it 48 to be checked whethsr anor, hoar frost ond ice are

removed from all the surfaces of the eirplane and carry out inspec=
ticn of the airplane,

/37 re group

Exemine the propeller, engine eovlings, sake sure no fuel ooses

out frea under engire cowlings end no oil flows out of oil

cooler.

If trs mdisaomestive dust filter is mounted en the airplane

check the position of the air intakes abntter installed on the

upper cover af engine cowling. At the temperature O°C end lowes

the shntter shall be closed, 1,6. in vertical position.

At the tenpercture higher than C°G the shutter ahall be in

open position.

/2/ Main Landing Gear

Exvagine the landing geaz and makes cure the coxpression ef akock

absorbers and pressure in waesla /eco. te flattering/is normal,

The compression of ahock absorbers acc. to scale masked on the

piston is to be as follows;

goto am when airplane weight is 3500 kgs
11717 ma when cirplens weight is 4200 kgs
135-14 pm when elrpelno weight is 4800 kgs

448215 om when airplane weight is 5250 kea
A5a=15 ma when eirplens weights 1e 550C kgs

/3é Left and Right Wing Chambers

Examine wings for general condition to make sure that canvas

skin has no defects dr whether the tightening of holding and
carrying tapes is not too weak.

4-00
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fs}

15/

1€]

474

/8/

Yeke sure there cre no gasoline leaks at the lower sure

feces of upper wing and whether the cover has deen remove?

from eir pressure sensor.

Cneck thet plasses of navigational lights and head ligsts

are clean,

Right Side of Fuselage

Examine the fuselage skin for cratks and deforre*‘on,.

Tail Lending Gear

Make sure that the compression of shock atsorbers is

normal and no of) leaks ag well es that pressure in zeer

wheel tire is correct, The compression of shock -tsorter

at steridst{1l, depending on airplene loading is within

limits of 50 to.70 mm /wher the re

cides with the nut it represents a compression of 709

fston pis core

1

Cantrol Surfeces

Exemine for gererel condition to make sure that tre

canvas skin on horizontal stabilizer /tail plene,

elevator, and rudder has no defects,

Examine the fairings.for damage end for loose or les*

fairing routing screws, Check that tail light glass ‘=:

undamaged,

Lett Side of Fuselage.

Examine sirilerly as the right side.

Cargo-Pessenger Cebin and Cocpit.

/e/ Check airplene loeding, arrangement end mounting

of cargo. Cheek whether the airplane balencing

is within accepteble range, remove mandrel securing

emergency exit lock of passenger cargo cabin

/1T emergency exit is installed on the aircraft/.

wk —342-82 Jooo srt. ew. 158-9281

December 20/89 4-00
Poge 35
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ft/ Make sure the losking device of tan¢d end foot flying

controls kes been renovec;

Jef Check that emergency manhole is closed and secured.

{e/ Pake sure whether magneto switch 4s in position "08 —

Jof?] and the engine control levers are in position

for engine starting.

Jef Checr the fimetioning of ailerons and control surfaces

ty deflecting controis to their extreme positions and

make sure they move freely and deflect correctly.

{11 Check air pressure in the air syster /it cust be

minimum 4 ¥pe /40 ket/en® I end in the brake systen.

JE/ Check the voltage of board battery /it must be miri-

man 24 V/. when voltage is lower the tsttery requires

replacement.

/n/ Switch on the power supply and check:

- efficiency of fuel quantity indiceter and fuel

level in the left and right tank group;

- deflection of fleps and trimming tabs;

- deflection of ail cooler shutters and the engine

cowl Slaps.

/if Exanine general condition of ell instrumerts,

Switch on the power supply to indtcators and observe

indicetions to make sure the are efficient. Check

the operetion of ertificial horizon AGK-h7B,

/3/ BAgust the pointers of barometric altireters VD-10

at °% and compare indicetions on the scale of taro-

netric pressure with actual atmospheric pressure

existing on the airfield.

beds wak =342-22 Sooo wet aw. 155-221

Pare 3% April, 5, 83
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Tre difference rust not exceed 2 hPa /4,5 mtg/

Check the exreerent of the position of movable gerkers

with the zero on eitituce scale with baroxetric scale

positioned at the civision 1013,2 hPa /760 mHg/.

Deviation in coincidence of barometric scale must

not exceed 10 mn.

/xf Correct the indication of toard clock,

/'1/ Compare the zero position of varioneter function,

/2/ Compare the indications of manifold pressure pause

with the atmosferic pressure existing oc the eirfield

(difference in indications must not be greater than

43,3 bPe /210 extis/.

Ja/ Coeck the position of fuel valve control,

Upon meking sure by shove Inspection thet the eirplene is

Teady for flight, curry ot the eterting end check run

tre engine,

wok 302 does ost. on.

April 5, 83 8-00
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A. Preparing Engine for Stertinz.

Following operations are to be cerrie¢ out prior to starting

the

lave

f2/

er@ines

Switeh on the battery and check the voltage in electric

systex /with power supplied fron board battery/.

Open the air system valve end brake the wheels with

the help of parking trake,

Switeh on the Zoliowing switches on central control desk

and on instrument board:

- fuel meter;

- for EXT-3X engine unit gauge;

- for flap position tn2testor and ol] cosler shutters

position indicator;

- for rixture thermometer - arbient temperature therso-

meter;

- for 041 cooler shutters;

= for engine cocl flea a"

PES we ies 4: nm ay

wsk —H282 Joe st. ew. 156-7-81

“overter 45, TC
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Üror uiterirg on the s#itches, PRLS* with inseription

"Fire fighting system check” installed on the left control

fesk the red light for fire coritorins should be on.

ESTE: The cap on the push button with inscription "Fire

15/

46/

17)

must te sealed with leaden seel.

Check tre efficiency of slectric circuit of the signalling

device, Press the press-button on the left control desk

below the inscription " FILINGS MONITORTNC®,

ligrt on the Zt instrument panel under inscrirtion

MGS IN® must light on upor pressing. After releasirg

the grese=button the Licht must go off.

Acjust propeller ritct control lever to "fine pitch® end

and eltitude corrector control lever = to position corres-

ponding to zixture enrichrent, throttle control lever = to

engine speed of TOC = 800 r.p.z. Close the engine cowl

flaps and atl cooler shutters.

qñ tre four-position valve adjusting the knob te "open

tanks" position which corresponds to simultaneous switching

on of both groups of tanks.

Use manual fue} pump to generate a pressure of 24,4-34,3kPa

70.25 = 0.35 ket/en?/ in the system.

/9/ Turn the propeller 3 te 5 times after previous making

sure that magnetos are switched off.

/10/ While revolving the propeller, inject fuel into cylinders

after 2-3 revolutions; use syringe pump to carry out/2-5

injections in summer and 5-8 injections in winter

! DC NOT PRIME THE CYLINDERS WITH MORE FUEL AS

THIS WAY LEAD TO WASHING OIL OFF THE CYLITER

BEARIKG SURFACE,

ak HZ Sooo set oa. 1584282

april 5, 83 $200Page 37
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/11/ If engine is re-started soon after stopping anc when

head temperature is within 49 to 80°c it is suffictent

to make 2 to 3 fuel injections while turning the propeiler

by 2-to 3 revolutions.

CAUTION: Upon injecting fuel, shift the syringe pump

lever to "OFF" position.

WARNING! DC NOT TURK PROPELLER AND DO NOT INJECT FUEL

WHEN HEAD TEMPERATURE IS HETGHER THAN, 80°C!

/12/ Engine is to be startec with electric starter power supplied

from board battery or airport Lettery.

Sterting Engine with Electric Starter.

Give » command "Clear off the propeller" efter making sure

thet engine is reacy for starting one proceed to starting

upon receiving answer "Yes,the propeller ciear". Follavine

operations sre netessary:

/1/ Switeh on the autometic overcurrent switch /AZS/ "Star

and pull a handle with inscription "Starte7TM heiding it

in this position for S12 seconds in summer anc 15-17 sec.

An winter 4.e, eas long as necessary for the starter to

rting®

strbilize its speed, Tren press in the holder to intercon-

nest starter with engine shaft. Svitch on xagnetos efter

propeller turns ty 1 to 2 revolutions ty acjusting mob

to "4-2" position.

/2/ After first firings use canusi pump to seinteain fuel

pressure before carburetor at 24.4 = 34,3 kFa /0.25 -

035 kgf/er?/ until engine operates uniforzly.

AUTION: If engine after sterting does not go over to

carburetor fuel supply upon using the primed

fuel you may shit engine acceleration lever

vigorously but smoothly to the stop forwards

pnd backwards two or three times /not more/ to

supply fuel with eccelereting purp.

wok ~342-82 Jove ext. on. 158-7: 81

4-00

Pare 38 April 5, €3



brn?Al WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL — MIELECe
FEIGHT PAUAL

If engine fires back into carturetor 2 few sxooth

injections are to de carried out with syringe

purp while not touching the acceleretior lever

i.e. acditional emormt of fuel is to ne supplied

for rormel engine operetion to be eststlisren.

EURNING IN CARBURETOR DURING

IT, THE IGNITION MUST IMMEDTA~

D ENGINE SHAFT IS TO BE

E LE NOT TOUCHING THE

TOM LE FLAMES DO NOT GO OUT,

ENGINE STARTING BE INTERRUPTED AND FIRE=

“FIGHTING EQUIPMENT IS TO BE SWITCHED ON.
IT IS FORBIDDE! TO TCUCH THE ACCELERATION LEVER

SINCE AT THAT TIME TE ACCELERATING PUYP SUPPLIES
ADDITIONAL POP OF FUEL AND THUS AGGRAVATE!

FIRE!

bie mse]

/3/ Only after engine operates uniformly the carburetor

throttle is to be adjusted te a position ensuring engine

speed of 700 to 80C r.p.m. while observing indications

of oil manometer. If the pressure will not reach 294 kPe

43 ket/em?/ within 10 seconds, the engine is to be stopped
to identify reasons for lack of pressure.

If engine cid not start successfully , prime

4t agein with fuel and repest 2/m operations.

1, Prior to every starting with priming, the

propeller must necessarily be turned manually

in the oposite direction ty 4-6 revolutions

to remove fuel fror previous.starting and to

prevent hydraulic shock.

2. Electric starter must not be switched on

more than four times in series with time

breeks smaller than 40 seconds.

April 5, 83

sk 308 Dec sel on, 158-961
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After each four trials ef starting electric

motor of the starter mst necessarily be

cooled dom fer 30 minutes and only then

engine may be re-started!

ff If it is impossible to make electric coupling of the star-

ter the mechanical coupling is to be rade.

/5/ Upon completing the starting; switch the "ST. RG switch

to OFF.

Manual Starting of Engine.

In case the electric starter beocne damaged or the airport

power supply is not available and board battery {ts not suffi-

ciently charged it is exeptionaily permissible to to carry

out the starting by using the ramual drive of the starter,

Engine sterttng is ta be carried out in following sequence.

/3/ Seitch on the board battery,

J2/ Check whether the ignition is switched off, turn the pro

peller ranuzlly as it regularly tums ty 5-6 revolutions

and prime the engine while doing that.

/3/ Insert the crank of manual engine starting into the sleeve

of manual starting and turn it clockwise while gradually

inereesing speed of rotation to 80 r.p.m

/4/ Switeh om magnetes end couple the starter electrically

or mechanically with the engine,

/5/ Further starting procedure as during norral starting.

wak -342-22 Jooo szi, aw. 153-928)

4-69
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D. Warming up Engine

/1/ After completing starting, switch on the gererator and

keep engine at 700-200 r.p.m, until oil temperature at

the entrance to engine begins to rise though not less

than 3 minutes,

/2/ Increase engine speed to 1006-1200 r.p.m. /in winter to

1450 r.p.n. and warm up the engine to cylinder head tempe-

reture of minimm 100°C and to oil temperature at the

entrance to engine of 30°C,

Then increese ergine speed gradually to 1600 r.p.x. and

continue warming up the engine.

/3/ While warning the engine up close engine cowl flaps and

ofl cuoler shutters to reach cylinder head terperature of

420°C and ofl temperature at the entrance to engine of

50°C,

/4/ Engine ts warned eceçuetely when cylinder head temperature

reaches 120°C and oil temperature at the entrance to engi-

ne is minimum 50°C,

Upon reaching above tesperetures, start checking engine

operation at the effective power ranges.

E. Engine Test

/if Establish the parameters of rated /max. cent/ power

/n=2100 rpm, p,=1209 hPa 1200210 mntig//.

{2/ Cneck whether the indications of instruments correspond:

to following velues: 2

- ofl pressure in the rear cover 390-450 kPa /4-5 kgf/cm°/;

- fuel pressure et the entrance to carburetor 24,5-34,5 kPa

/0.25-0.35 kG/en"/;

- temperature of entering ofl 60-75°C;

- cylinder head temperature max, 215°

Engine must operate uniformly and without jolting.

wok 30-827 Sooo ext. ow. 1585281

4-00
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/3/ Using throttle lever reduce engine speed to 2030 r.p.m. and

fhf

check the operation of magnetos and igsuition plugs.

tech of semetos is to be switched off in turn

for 10-15 seconds for thet purpose.

Prior to each switching from one magneto to another switch

on both magmetes for 15 to 20 seconds to restore correct

operation of ignition plugs, After switching to one magneto

the engine shoulé operate uniformly without jolti

The reduction of engine speed while switching to one megne-

to must not exceed 60 r.p.n.

Check the operation of propeller control mechanism and

that of the propeller itself,

Use throttle lever to stabilize engine speed to 1900 r.p.m

end leave it at unchanged position while shitting engine

speed governor lever from "fine pitch" to "coarse pitch”.

Engine speed must be reduced es a result to 1450 through

1550 r.p.m.

After reeshifting engine speed governor to “fine pitch the

engine must regain initial speed 4,e, 1900 r.p.m

! In winter tro to three chenges of propeller tlede

angie are recessery to warz up of in propeller

hut,

Check propeller operation at estatlished engine speed.

AAgust engine speec governor lever to "Line pitchTM anc

throttle lever to 2700 r.p.r.

Then load the propeller to 140 v.53

2 it, exc

ith governor con-

throttie lever

a {100-750

trol lever, stats

to increase ranif

rio.

lever to reduce engine sprec to 090-1000 r.r.r.

7 increase the rarifoic pressure

wak —342-£2 Jooe art ew, 158-9:81

5, ex
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2m pre

/6/

it

/8/

At the first momert the e e speed may increase to

2090-2050 r.p.n. but it should statilize wit! 3-5 sec

at previous ronge i,c. 1009 r.p.r,

Check operation of the g rator. ACjust throttle lever

to 1850 r.p.n, At thet speec the generator voltage rust

de om mim 75.5 Ve

Check the fimetioning of carburetor tude corrector.

At the speed of 7250 r.p,r. the altitude corrector.lever

is to de shifted smoothly forverd,

When carburetor end corrector sre properly reguisted enc

lever positionec 10 to 20 mm from extreme forward > osi-

tion, engine speed will drop quickly end smoothly, back-

firing into carburetor will appear and engine will show

2 tendency to stop. After these symptoms appear, the altitu-

de corrector control lever is to te shifted to norme

position,

Engine speeë must then rise quickly to previous position

and enrire is to tegin to operate 1miformly,

CAUTION! The rise in engine speed after shifting correc-

tor lever from normal nosition testifies thet

mixture is toe rich.

Check the functioning of the neater of air entering

tre air heeter must be

om, e reduction of

Sy ebout 150-250 r,n.r.

mixture temperature testify ©

Shift heater control lever to "OFF" position after

40-15 seconds, The manifold pressure and engine spees

must then return to previous velues.

April 5, 63
wok —30-22 Seve oxi. 1584: 8)
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/9/

of

741/

WARNING! SHOULD ENGINE BACKFIRE INTO CARBURETOR OR OPERATE

RREGULARLY AFTER SWITCHING ON THE HEATER THE

ENGINE MUST IMMEDIATELY BE STOPPED, AND THE CONDI=

“‘TICN OF FLAME TUBE IS TO BE EXAMINED,

BACKFIRING INTO CARBURETOR WHEN HEATER IS ON IS

USUALLY CAUSED BY THROUGH-BURNING OF THE FLAME

TUBE OF THE EXHAUST MANIFOLD!

Check engine operation within 19 to 15 seccnds in the range

of take-off power /at fine pitch of propeïler/, engine

must operate et 2150-2200 r.p.m. range with menifold pres=

sure max. 1400233 bPa /1050 wrfg/, should manifold pressu+

re exceed that value under high ambient pressure and full

opening of throttles the throttles should hot be fully

opened for take-off power.

CAUTION! To run in engine corpanents better it is recom

mended to use take-off power only after 10 hours

of engine operation.

Check engine operation at idle speed. Check whether instrus

ment indications

engine speed 550 repele

ofl pressure 447 kPa /1.5 kgt/cu?/,
fuel pressure 44.7 kPa /0.15 xef/eu /

temperature of of1 entering &

îne engine 60 » 75 C

Engine must operate uniformly end stably without any jolts/.

While checking engine at idle speed, check the return

current and the moment when gener-tor starts to operate..

= When engine speed becomes reduced on switching the

generator off and iighting the red converter

failure warning Jight record the value of maximum

deviation of ammeter pointer to the left from zerd.

The return current must be within 15-35 A.

£00

Page 4b
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- When engine speed rises the lamp should go out at

$00-110 r.p.m i.e, at the moment the generator starts

to operate.

712/ Check engine transitions, Shift smoothly the throttle lever

within 2-3 seconds ?roa idle speed position te rated power

range.

Engine speed mist rise uniformly to rated power spead

/2100 r.p.m./ without jolting and breaks within 5-6 seconds

/2-3 seconds in flignt/,

During transition test the cylinder head temperature must

be minimum 120°C. Transitions are to be checked at fine

pitch of the propeller,

CAUTION: Avoid long term engine operation on the ground

at high powers as cylinder heads are not

sufficiently cooled.

At rated power the test must not last longer

than 15-20 seconds.

Cylinder head temperature must not exceed 215°C
and oil temperature — 75°C.

Avoid long-term engine operation at a speed

below 700 r.p.m. to prevent oiling of tenition

plugs end overfilling of the oil sump with of]

ag & result of poor pumping-off of o12 from engine

at los engine speed,

April 5, 83

wsk —34282 Jooo ext. aw. 158-9-81
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WARRING: 4. IF ENGINE IS WARMED UP AT HIGA ATR HUMIDITY

DRIZZLING RAD GR SLUSH THE REATER OF ATR

ENTERING THE CARBURETOR MUST FE PUT ON. AND

THE TEMPERATURE OF FUEL MIXTURE KEPT ABOVE

FORIMUM 43 te «5°.

2. AVOID,ESPECIALLY IN WINTER, SUDDEN IRCREASES

OF ENGINE SPEED WHILE STARTING IY «ITH COLD

OIL TO AVOID BURSTING OF OIL COC"ER AND THE

TEAR-OFP OF TEXTILE-FIBERREINFORCED PLASTIC

PIPES!

/13/ Time required for carrying aut engine testing in 8 given

range is 3<6 minutes,

/i14&/ Diegram for engine test - refer to pepe 6-09/5.

CAUTION! While cerrying out the engine test the control

wheel is to be kept in backward position

allethoougn the time of the test,

Y. Engine Stepping

ft7 Prier to stopping, cool doen the engine to cylinder

head temperature of 740-160°C.

It requires felloving epereticns:

/a/ Open completely the exgice om Slaps the oll

cocler shutters.

fof adjust propeller ts fine pitch.

fof Reduce engine speed to 800-590 r.p.n, and keep at

this range till the e/p cylinder heed temperatures

are reached,

WARNING: HOT ENGINE MAY BE STOPPED ONLY IN CASES OF

DIRE KECESSITY, SINCE ERCINE STOPPING AT

THE CYLINDER HEAD TEMPERATURE ABOVE 160°

CAUSES THE DRIPPING OF OIL FROM CYLINDER

wk -32-02 Joes set ew, 158-9281
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LINING AND CONSEQUENTLY LEADS TO INCREASED

WEAR OF CYLINDER LISING AND CYLINDER RINGS,

AND EVEN TO SEIZURE OF PISTONS AT THE NEXT

SUBSEQENT STARTING. HESIDES, THE STOPPING

OF HOT ENGINE CAUSES A CONSIDERABLE ‘INCREASE

OF TEMPERATURE UNDER COWLINGS /AS A RESULT

OF INTERRUPTED BLOWINC/, WHICH MAY LEAD TO

DAMAGE OF IGNITION PLUG INSULATION,

{2/ Upon cooling the engine, increase engine speed fer

1-10 mec. to about 1700 r.p.m. /to restore good burning

en ignition pluge/ and then reduce speed to 890-200 r.p.m.

end stop engine with sint-off velve,

{2/ On breaking engine operetion, switch off the ignition

end smoothly sper completely the carturetor throttie.

/4f If engine does not stop with shut-off valve {t is to be

astopped by switching off the ignition.

This requires following eperations:

{af Cool dom the engine /in sicilar sequence as when

stepping it with shut-eff valve/.

fof Increase engine spred to ebovt 1700 r.p.m for

7-10 seconds, then reduce it to 1000 r.p.m., switch

eff the ignition and emoethly epen the throttles.

MARNING : 1. IT IS FOXBIMMEN TO STOR ENGINE BY SURGING FUEL
OUT OF CARBURETOR i.e. BY CLOSING FUEL VALVE.

2. IF SIGHAL LIGHT LIGHTS ON WHEN PRESS-BUTTON

®FILINGS MONITORING" IS RELEASED KRING ENCINE

GROUND TEST, STOP ENGINE ARD IDENTIFY THE REASON

FOR THE LIGHT TO ER OR.

wok ~342-82 Jooo art om. 158-9:81
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/5/ Procedure After Stopping Engine.

- sove the shutséff valve cBntrol lever te forward position

@ close fuel valve;

shift the throttle control lever to rear position;

= close ofl cooler shutters;

- lock the controls and ailerons,

/6/ when cylinder head temperature becomes reduced to 89°C

close the engine cowl flaps and then switch eff all

electric switches.

4, Engine Starting and Testing in Winter Season

/1/ Starting and warming up the engine with diluted ail

does not differ in any way from those operations with

undiluted 011.011 dilution is used at temperatures below

-5°c.

/2/ Engine testing with diluted oil is to be started when

of] temperature at the inlet reaches the value +35°C

and cylinder head temperature is 120°C.

/3/ At ambient temperature down to -15°C, as well as in

case of using diluted oil on previous day the engine

is to be warmed up only to cylinder head temperature

ef 20-30°C /using the airport heater/.

f4/ In ease of still lower temperatures oil cooler is to

be warmed up as well as engine,

‘wok —342-2 S000 ei. ow, 158.81
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5. Texying

/1/ Operations Before Taxying

/a/ Switch on the power supply to flaps snd trimming

tabs and make sure that their positions are neutral.

/v/ Seiten on power supply for artificial horizons,

course indicater and gyro compass,

/c/ At ambient temperature below 0°C or in case of snow

fall the electric heating of air pressure sensor

must be switched on.

/a/ Switch om the automatic overcurrent switch *UKF?

and "SPU* on the central panel and make sure the

radiestation and intercom operate normally.

Je] Switch on pawer supply to automatic direction fine

der /radio-compass/, radiowaltimeter and course

indicator, and radio-teacon if necessary. In such

a case the converter PO-500 must also be switched

on by putting the switch to * OX » position,

/£/ Carry out the checking according to check list —

= para "Before Taxying*.

Jg/ After receiving by radio the permission fer taxying,

reduce engine speed te minimm, give the order

®remove chocks® making at the same time appropriate

hand movements or, at night, blinking with position

light.

Upon receiving a reply "chocks removed", make sure

there are no obstacles on the taxying strip and «

receiving a signal from a technician /ground engine

er/, ask for permission to taxy out = by raising right

hand up by day, or by shert switching on end off

the taxying headlight at night.

fh/ Prior te taxying for training flight turn on the brake

release switch on central instrument panel and

eheck the functioning of brake system from the right

control wheel,

wei 24220 Soyo szt. om. 159-97: 83
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/2/ Operations During Taxying

/e/ Check the operstion of brakes at the beginning cf

taxying. Brakes aust hold at a speed of na2090 r.p.m

and with propeller pitch lever at *fine pitche,

/b/ Aveid sudden braking when taxying on sandy or sudéy

airfield surfaces.

The radius of turning @ust net he smaller than half

of wing span,

/e/ During rainfell and slush and at aixture tempereture

below CT, taxy to to take-off with heater switched

on and keep the temperature of mixture between +8

and +10°C.

Heater is to be switched off before take off.

/3/ Texying Airplane on Skids,

/af Fovirs the airplane on skids fram its place takes

place es follows: on tremped snow at 1400-1500 r.p.m.s

on untramped /soft/ enow at 1500-1600 r.p.m. on

wet snow at 1600-1900 r.p.m,

IF THE AIRPLANE SMIDS HAYE FROZEN TO THE

PLACE OF STAY IT IS FOREIDIEN TO MOVE

AIRPLANE BY INCREASING THE MANIFOLD

PRESSURE /OF GAS/. TO MOVE THE FROZEN-TO=

GROUND SKIDS, USE À WOODEN BAT OR SEAYY

OBJECT KNOCKING THROUGE A PIECE OF

WOODEN BOARL AT THE FRONT SIDE SURFACE

OF TSE SKID !

/o/ Te carry out a turn to required direction, the

eppropriete pedal ast be displaced and trake iever

must be smoothly pressed with simulteneous increase

ef engine power.

It should be remembered that fast turning with one

ekid treked js wumecceptahble es it causes severe

leading of the Lanting gear.

A wi HE does ext ow. 1559-8
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The radius of turning mist be similar es with wheel

lending gear i.e. not smaller then a half of wing

spen.

Jef while taxying cn uortrarped snow cerrying-out of the

turning is to be made easier by displacing the control

wheel to forward position to reduce the leading an the

tail skid.

{Of While taxying on untremped snow the manoeuvrability

of the airplane deteriorates as a result of reduction

in efficiency of skid trakes. Therefore, near the

obstacles the taxying rust be careful es thé sirplane

may extend its motion despite full braking of skids.

fe/ The taxying of the airplane elong straight line in

windless weather aheuld take plece es follows: on

the tremped snœ at 1200 = 1400 r.p.s., on untramed

snow at 1400-1500 r».p.m.

iI/ The airplane permits meintajning a straight direction

on well tramped snow surfaces under side wind of

wp to 12 s/sec, er on wotramped anow under wind of

up to 8 m/sec.

/g/ At outside air temperatures above -5°C the taxying

is to be carried eut at reduced speed but without

stopping to aveid freezing of skid to the ground,

fh/ On uneven surface and with snow drifts as high

es 0,60 2 the texying is to be done at increased

engine speed, 1600-1700 r.p.m., while taking care

to avoid the plunging ef wing into snow end overbe=

eting the engine: taxying with flaps lowered is

ferbidden in euch centitions.

6. Preparing for Take-off

f1f Carry out e check eccarding te check list = pars

vbefare take-eff*.

»
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/2/ Seiten the air inlet louver out end, if the air is dusty,

switeh it on again n?ter take off /in airplanes of

fn-2T version/.

/3/ Both in summer and tn winter the teke-off is to be carried

out with heating ef air entering carburetor completely

switched eff end at a position of eltitude correction

corresponding to maximm enrichment ef mixture.

The detailed methed ef using the heater ef air entering

the carbureter has been described in pera 15 "Servicing

of the Sesting System for Air Entering the Carburetor®,

7. Take-off Without Using Fleps

/1/ The take-off without using flaps 42 te be earrird out

at e rated power of the engine 1.e. at 2100%40 r.p.m.,

pyni200 hPa /900t10 motie/.

/2f After tha lifteoff the holding down is +o be cerried out

with stepwise increase of cltitude end speed up to

440 km/h.

/3/ Upon reaching the speed af 140 km/h, go over ta clirbi.g

flight.

CAUTION: During the takemeff run 2 tendency ef the

airplane te drift te the left from required

direction is neticeable,

6. Tkre’f with Use of Fiars

Lewering of flape while taking eff shertens the take-off run

distance end take-off distance by 30-35%. Depending on the

conditior of airfield end on airplane loading the take-off

is to be carried eut with fleps Lowerad to 25° er to 50 deg.

/1/ With flaps lowered to 25 deg, the take-eff is te be

carried eut at rated pewar ef the engine /max.

continueus/

‘wah 3282 Bowe act ow. 158-481
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/2/ If the take-off strip is limited or airplane takesorfs

with maximum welght /5500 kgs/ the take-off is to be

carried out with flaps lowered to 30 deg end with engine

take-off porer,

CAUTION: Airplane lift-off /from the ground/,with flaps

lowered to 25-30°, takes plece at a speed of
ES to 90 km/h. In some airplenes during 1-0

with lowered flsps the slats are displeced and

they remain dizpleced until » speed of 85 km/h

is reached, On reeching this speed the slats

will draw in completely,

/3/ On reaching the altitude of 50 m and speed of 120 km/h

the drawing-in of flaps is te be commenced. This opere-

tion is to be carsied out gradually /by irulses/ while

ebserving the position of flaps both through the indica

tor and directly watching flaps theaselves,

Increase alrplese speed simultaneously so that in the

moment of full drawing in ef the fleps it {s within

135-140 km/h.

7/4] Upon retraction ef the flaps, go over to climbing.

WARNING: %. SHOULD THE RETRACTION OF THE FLAPS

BECOME IMPOSSIBLE AFTER TAKE-OFF #ITH

LOWERED FLAPS, BECAUSE OF FLAP CONTROL

SYSTEM FAILIPE THE PILOT MUST IMMEDIA-

TELY LAND ON THE AIRFIELD FRON WHICH

BE TOOK OFF. WHILE APPROACHING TRE LANDING

WITH FLAPS LOWERED DO ROT ALLOY SHARP

TUNRS EXCEEDING 10 TO 15 deg, AS WELL AS

SPEED EXCEEDING 150 km/h.

2. IT IS FORBIDIEN TO CARRY OUT THE STARTING

WAILE USING ONLY UPPER OR ONLY LOWER

FLAPSt.

5, 83 weak 08 ext, owe. 1587581
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i

/2/

151

Flaps mzy be usec curing starting when wind speed

is max. 10m/sec.

The take-off on skids is to be carried out according

to the same principles a3 thet on wheel lending gear,

CAUTION! For the take-off ef airplane on skids one must

keep in mind that at 8 temperature of 0°C end

higher and eepecielly on slusb or wet snow the

take-off mm distance may be longer by 10-20%

than that a tempereture of minus 10°C,

The take-off mm distance on well tremped snow

is es follows:

- et rated power 5¢y20° - 320
- at rated power fp 425° - 260 2

- at take-off power J ¢ya30° - 19 =

£taldine

During the take-off configuretian end et the transition

to go around /configuration with engine operating at

reteë or bigher power/ the airplane steïls only reluctan-

tly despite full displacement of the elevator with trim

wing tab positioned according to trimming speed typicel

for a given configuretion.

The stalling is typical;the eirplene does not show eny

tendency to fall inte spin er into deep faliing spiral.

The sirplene does not warn before stall, tut an ecciden-

tal stalling is rether impossible beceuse the airplane

stalls only reluctantiy.

In cruise configuration when stalled the airplane falls

into sushing without any clear aligns of warning.

In landing configuretion with engine throttled the aire

plane does not stell neither with flaps retracted

ner with lowered,

wok ~342-£2 Joeo ext. ew. 155-981
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The minimum speed of steedy fligkt 4s 105 kx/h with

centerof-graevity position 20205 MAC and the weight

of 5250 kg and it is 100 km/h with center of grevity

at 8 220% MAC and airplane weight for take-off

Qeb600 kgs.

/4/ Turning Flight and Accelerated stalls,

The sirplene does not stall while turned at an angle

equal to 30°, Accelerated stall also bears no real stall

cheracteristies,

Is is rather a wushing of the airplene, It occurs only

in take-off configuration when the menifold pressure is

Px"1200 hPa /900 m#ig/ or higher.

10. Climbing

Climbing is to be carried out at the speed of 140-150 km/h.

Te obtain maximm speed of climbing it is recommended to

carry it out, to an altitude of 500 c, with flapa lowerec

by en angle of 5 deg.

The climbing ebove this altitude is recommended to te

performed with flaps retracted,

/1/ After drawing in fleps the climbing is to be continued

with one of following two engine power ratings:

P0106 bPa /530 maiie/ ne 1850 r.p.m.

Pye 935 hPa 1700 wntig/ De 1850 r.p.m.

/2/ if there is en urgent need to reach quickly a given

altitude /to avoid icing or for some other reason/

ame the rated power of engine f.e. Pye 4200 hPa

41900 mmñig/ na2100 r.p.m. which is the most favourable

climbing pover.

kpril 5, 83 wok “HORE? Sone a pe IEEE
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451 In case of climbing to service ceiling ft fe recommended
that after each 1909 m /ebove engine eltitude lisit er

1500 m/ the indicated airspeed is to be reduced ty

$ ty.

74/ Observe cylinder head tempercture and 911 tesperature

during cliwbing and ksep these temperatures within the

recommended range,

/5/ Toe adjustoent ef engine power is permitted to be carried

out as fol)owst

~ ts reduce engine power in flight, decrease first ths

erifeld pressure and then reduce engins speed to

required values and correct the genifels pressure,

ARRING: ‘YHE PROPELLER “UST HOT BE LOATED #ITHOUT PREVIOUS

REDUCITON OF KANIPOLD PRESSURE BECAUSZ IT PAY LEAD

TO TETOXATION TH EXSINE CYLINIERS AMD TO OVERLOA-

DING OF CRARE FECHANISM!

~ to increcee engine power in flight stottlize first the

required engine apesd with propeller pitch lever and

then adjust to required sanifold pressure,

i. Poritontei Flisht

/i/ Conditions af angina seperation in herizental flight are

te be detencnised salle prevaring the flight schedule

using toe clagres af cruise conditions or the table of

eruise speeds of hurizontsl Tiight.

/2/ After gaining the slammed flight altitude determine the

engine aperé and aanifeld presacre ascording to chosen

wonditios ensuring the cruising speed of the Tiight

according to schedule.

seek ~342-82 Jove ext. ow. 158-9: 81
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If the chosen conditions cause a noticeable increase in

the vibration of interwing strips the engine speed

must be reduced or increased.

/3/ In cruising conditions the instrument indicetions should

be as follows:

- tesperature of inlet of] 60 ~ 70°C

= cylinder head tempercture +20-215°c

- recommended cylinder head tempe-

reture 165-200°C

- ofl pressure 350-490 kPa

[nS kgf/on?/

- fuel pressure 24,5-34,5 koa

10,25 = 0,35 kgt/er?/

/4/ In warm weather the heating ef alr entering the carbure-

ter should be gritches off as the high tesperature of

air entering toe carburetor causes a drop in engine po-

wer and an increase ir fuel consumption.

/5/ In all cases of horizontal flight in senditions of hig-

her eir huridity, as well es when temperature of the

mixture is lower then 0°C or automatic crop of manifold

pressure becomes perceptible the heating of air at the

ertrence to carburetor is to be switched on eas described

in para 15 of this section.

7/6/ On switching on the heating of air et the entrance to

carburetor, wito consequent restoring of monifolé pressue

re, the mixture becomes enriched. Therefore, in horizon

tal flight at an altitude not lower than 300 » and

with cower not greater than 65% of rated power - the

mixture is to be leaned, upon switching the heating OW

with altitude corrector while céitrolling the correctnesd

of Jeaning according te cylinder Beat temperature and

airspeed indicators,

wek -242-82 2000 set. ew, 158-9:81
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while going over from rich to more lean mixture the cyline

der heac tempersture rises st first and then, upon reaching

mexinur, when mixture is leened further on, the temperato-

re begins to crop,

Sirulteneously with leaning the »irture a certain decrease

in indiceted Migtt speed is elso teking place.

The scjustment of mixture quelity and leaning control are to

be carrted out in the following sequence:

/1/ in atatilized horizontal flight, with altitude cerrector

control lever at full beckward position /OFF/, read /and

may be, record/ the value of cylinder head tempereture

end that of indicated flight speed.

/2/ Shift the altitude corrector control lever to "ferwerdTM

position by 20-35% of its travel /i.e. by 10-20 my/,

Reed new velues of cylinder bead temperature and indice

ted flight speed efter 2-3 minutes.

/3/ Again shift the altitude corrector control lever slightly

forward while observing changes in temperature end speed.

/4/ Displece the altitude corrector control lever forward

by steps to control cylinder head tempereture end indica=

ted air speed till the moment when temperature begins to

fall.

The begining of cylinder heed temperature fall shows that

fuel mixture is sufficiently lean end it corresponds to

mixture composition that is most economic.

WARNING: WHEN ALTITUDE CORRECTOR CONTROL LEVER IS MOVED

FORWARD ABOVE 35% OF ITS TRAVEL /MORE THAN 20 M#/

THERE IS A SUDDEN REDUCTION OF FUEL CONSUMPTION,

WHILE WITH LEVER POSITION AT 60-70N OF ITS Thé

VEL /35-40 MM/ UNSTABLE ENGINE GPERATIŒ WILL

RESULT!

wok —342-82 Sooo ri ew. 158-781
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/5/ Xe edjusting the mixture ratio consider the following:

- During the process of mixture quality adjustment the

position of cowl fizps showld not change until the

required mixture quality iz obtained;

= Cylinder head temperature must not exceed 215°C:

- The change of flight altitude requires a correrpending

change in rixture adjustment;

- The variation in manifold pressure within 666 to $33

hPa /500 to 700 mmtig/, to increase or reduce the speed

of horizontel flight, does not require any variation

in gixture quality adjustment;

~ Ifitis necessary to reduce the heating of air entering

the carburetor the mixture oust first be enriched

/move the altitude corrector contrel lever fully

backward/ to prevent {ts sudden leaning and then reduce

the air besting;

- On increasing the air heating the mixture gust additio=

nally te leaned until cylinder head temperature begins

ta drop.

/6/ Should the engine operation become unstable due to mixture

leaning or as a result af cylinder head overheating /ebove

maximm acceptable tesperature/ the altitude corrector

control lever is to be moved fully backward.

f7/ Im horizontal flight change the engine power following

the sequence:

Fer power reduction:

- enrich mixture with eltitude corrector while moving

the corrector control lever fully backwards

- reduce manifold pressure with acceleration lever;

est ~34252 Jose srl on. TE
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- reduce engine speed with propeller pitch control lever;

adjust manifold pressure, if necessary;

- adjust mixture quality.

For power increase:

- enrich mixture with altitude corrector;

- increase engine speed with propeller pitch control

lever;

- increase manifeld pressure with acceleration lever;

= -ecjust mixture ratic.

NOTION: Durêns the flight as fuel is consumed by the ene

gine the center of gravity moves gradually fore

wards by a value of up te 2,5% MAC.

Irregular fuel censumption may also eccur in both

gps oF tanks.

Refer to para 16 on page 68 of this section for

the method sf counteracting this phenomenon.

/8/ To fetlliate the closing of cockpit door im fiight the

pene of dome windoy is te be ehifted aside to equalize

pressures betreen both cabins.

Descent

/1/ During passenger flight tae rate of dessert mat not

exceed à m/sec.

/2/ Tra speed ef flight during descent must not excesd

200 km/h in quiet air and 190 km/h in turbulent

air,

wet 8H 2000 ext. ow. 153-751
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/3/ During descent do not permit cylinder head temperature to be

less than 120°C and the temperature of inlet oil be

Jess then 50°C.

The recommended cylinder head temerature during descent

is 160-170°C.

/4/ If with closed engine coci flaps and o11 cocler shutters

the temperatures of oil and cylinder heads will drop

belor acceptable values the descent must be carried out

by steps going back to horizontal flight whenever a risk

of overcooling the engine appears.

f51 Im conditions ef icing hazard end at e temperature of

outside air below minus 15-20, switch on the heating

of air emtering the carburetor.

/6/ Reduction of Altitude at Rate of Descent of 4.5 u/s.

Vv, km/h D, rpm. | Dy» hPa a, 1/h de Win

/wrëe/

200 1509 B40 /630/ 425 6,625

480 1500 695 /520/ 408,5 ©,603
160 1500 533 /400/ 72,5 0,455

The above Geta are, specified for three conditians of

escent.

Acjusting engine operating during descent depends en

gredvel closing of the throttle at constant rop.e. with

the altitude drop se that menifeld pressure at all

aititudes {5 equal te that in the tebla fer enpropriate

speed.

wek 342-22 Sows ext. om. 153-7:
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Tre epproach to lending end the lending are to be carried out

ty chief commander /1st pilot/ himself.

Tre direct approach is to be carrie? out at Tine pitch of

the propeller and with fuel valve set for beth groups of

tenks.

Prior to landing the checks are to be carried out according

to check list,

A. Landing with the Use of Fleps

/i/ The basic type of lending with the use of flaps is

accepted fer flaps te te extended to an angie of

39 deg.

/2/ Snould the need erise for shortening the landing dise

tance to minimmæ, full extension of ?1rps

-36,5 deg = is to be used.

WADNING: IS IS FOREDDEN TO FLY, WITH FLAPS LOWERE

TO 30 deg, AND THE SPEED HIGHER TRAR 150 km/h;

T0 39,5 deg AND THE SPEED HIGHER TRAN

130 kn/h.

IT IS FOREIDDEN TO USE SEPARATELY UPPER OR

LOWER FLAPS!

/5/ Toe speec of gliding flight with fleps lowered to

30 er 35,5° must be 125 or 120 km/h, respectively.

This speed is to be kept till the moment of flattening

out of the pleme to be compencet at an altitude of

6-9 m.

/h/ Lamding ef An-2 airplane takes plece with the use of

eutometir alets. Opening the slate takes place at a

speed of Vppe 205 - © km/h,

/5/ The sirplene toucb-Goun speed with flans lowered to

39,5 deg is 70-85 km/h /depending on nirplene weight/.

The distance of landirg run with wheel lending gear

is within 210-225 =, provided the landing is carried

wok “SO Soo ext ox. 1584:81
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out with flaps lowered to 39,5 deg and with the use

ef brakes.

Should the breke system eppear inefficient the lending

ram cistence shell be elongated to 300 to 350 rw.

/6/ Sudden braking cirectly after touch-dom may lead to

airplane turnover.

Breaking wust be spoeth and bs done in ea few pheses,

landing without Using Flaps.

Af When eirfield is sufficiently large and general situa

tien peraite it, flaps may not be used.

Im mich a case, the track of gliding flight shall be

mere flet and the lending run distance chell become

longer, The speed of giiding during the eppreach to

Lending must be within 140 te 145 km/h. The Siattening

out ef the eirplare is to be started at om altitude

of 4-5 €.

Landing with Eide Wind.

The weximm eccrpiable vsives fer side wind are specified

im section 2 on page 3.

The lending with cide wind is ocrmelly cerried out without

using flepe.

The speed of plicing Slight during the epproack to landing

œust ba éithin 149-150 ki The use of fisps fer landing

with side wind fs pernies!tie enly in cuses cf ertorme need

end then only when wind epaed is velo à m/s.

Lending en Eds,

ismding oe skids is to te carrie’ sat aimileriy es that

ea whecled lamding gser,

WARNING: THE SHOCK ABSORBING CHARACTERISTICS OF LANDING

GEAR WITH SKIDS ARE SLIGHTLY INFERIOUR AND THERE=

FORE IT IS FORBIDDEN TO LAND ON UNEVEN WAVY

ICE CR TERRAIN COVERED VITH ICED STONES.

Slevenber 15, 70
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14, Go Round Again

/1/ Going round again is possible from both the gliding flight

without using flaps es well with fleps lowered to any degree.

/2/ Go round egain is possible at any phose of descent till

and including the zoment of flattening the airplane out.

/3/ In every case ofge round the engine power is to be increased

to rated power /or to take-off power if necessary/ and

climb is te be resumed upon regaining the speed ofs

- 140 km/h, when flaps were not lowered,

- 120 km/h, when flaps were lowered to 30 or 39,5 deg.

In the last case the flaps are to be retracted at on

altitude of 50 m according to pare 3 on page 53.0f

this paragraph.

WASNING: IF FOR SOME REASON /INCORREC? ARRANGEMENT OF CARCO,

UNINTENTIONAL SHIFTING OF CARGO BACKWARDS/ THE CENTER

OF GRAVITY OF AIRPLANE MOVES BEYOND THE ACCEPTABLE

LIMITS, THEN AT THE MOMENT OF DEVELOPING THE MAXIMUM

ENGINE POWER WITH LOWERED FLAPS A PITCHING UP MOMENT

WILL RESULT OF SUCH A VALUE THAT FULL DISPLACEMENT

Gr CONTROL WHEEL FORWARD MAY NO? BE SUFFICIENT TO

BALACE THE AIRPLANE,IF NO PROPER COUNTERMEASURES

ARE IMMEDIATELY UNDERTAKEN IN SUCH A CASE THERE IS A

RISK OF AIRPLANE EXCEEDING THE CRITICAL ANGLE OF

ATTACK.

THE’ ONLY PROPER MEASURE TO AVOID CONSEQUENCES OF

INCORRECT ATRPLANE BALANCING IS TO REDUCE POWER SO

MUCH THAT ATRPLANE MAY GO OVER TO NORMAL FLIGHT

WITH CLIMBING, OR, SHOULD THAT BE IMPOSSIBLE, TO

HORIZONTAL FLIGHT OR EVEN TO DESCENDING FLICHTt

wk ~342-82 Goo ext. ew. 198-9281
4-00
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45.Servicing the Heating Syetez of Air Entering the Carburettor,

Tne heating of eir extering the carmrettor sims at preventing

sarburettor icing, which mer occur at a temperature ef ambient

air equal to 25°C er lower, in cloudy weather, during snow

or rainfall as well as drizzle /drieziing rain/, and et

improving the conditions of creating fuel mixture especially

«amder low temperature conditions.

In eperstion, the cases of detanations, shaking and break in

engine eperation may result fer the following reascne:

ef Fuel mixture too rieh in cylinders Nos. 4,5 and 6 because

of irregular distribution of mixture te cylinders. This

defect is most often noticed at altitudes above 1500 m end

especially in fali-winter season,

bf Icing of Carburettor Strainers,Jete, and Throttles.

To prevent engine treuble for a/m reasons ‘the air entering

the carburettor in te be warmed up. Following operations

ere required:

11/ Switch en the heating of air entering the carburettor

during texying, when the temperature of ambient eir is

45°C or lower, during cloudy weather, drirzling rain

er snpwing and when fuel mixture temperature is lower

then OC and keep mixture temperature within the limits

ef +10 to +15°0.

At low temperatures of outside air, when it {is not

possible te keep recommended temperatures, full heating

of air in to te switched on.

f2/ Te take eff st teke-off power is to be carried out

with heating switched of. The heating is te be svitched

o?f tmmedietely before engine check om air strip.

After take-off and overcoming the obstacles on the

bourciary of the airfielc when the temperature ef

ambient air is «5°C er lower, in conditiensof high air

tumidity, éxring érizrle cr snowing, es well as when

fuel mixture taupersture is iewer then OC, switch

ex the heating of air entering the carburetor and

keep fuel mixture temperature between +3 and 45°C

mi 309 Sooo ext, ew, 1559281
&~004prii 5, 83 Page ©



during climbing.

Is cases when keeping this tempereture 4s impoessibic,

switch on full heating of air end keep cylinder head

tempercture not lover than 460%.

To improve engine operation at im: temperatures of

outside air it is permissible te cerry cut the takeeaff

with wwitched on heating €? sir st the exctrence to

carburetter. For this the hesting is te be switched cs

for adjusted if svitchei on Curing tanving/ so that

under idle speed conditions the temperature of fuel

mixture is within © to 43°C.

If the teke-off is te De carried out with beating prié

ched oa, the engine testing before take-off is also

to be perfermed with hesting on.

During starting with heating the mirpiene eommender

must take into account the fect thet after switching

on the heeting, the take-off power cf the engine will

slightly be reduced, wi:ich leads ts corresponding

elongsticn of takeeoff mm and distence.

With heating fully sxitched ow the take-off mm is

‘longer by 16-24% while the takeooff distance ts tie

altitude of 25 nf is Longer dy 2 to 27K

After take-off with Leatins the further servicing of

beating system is to be carmed cut ascorcing te recor

mendetions ef pere 2. In extreme cencitions /snoving,

enow=stary when thers it a risk of ice formation

berinë the cifuser, i: chammele anc on streins of eir

filter ef eltitude corrector esd cariuretier LÉ is paw

miscible to perform the txkeweff elfe QUI cerbaretoor

sir hestine OF.

Fer this purpase full Resting is te te exitched on

éirectiy before take-o?f and the engine warmed op

during engine testing for 2-3 minutes.

wok DOR Sooo ext eu. 1558:0)
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In such a case the climbing flight ard the begining

ef heck: Light fe as well to be carried out with

fuil heeting OR, in hsrizertal flight the heating is

te be reduced by steps every 10 to 15 rinutes to

mirture tespereture between <3 end 45°C while observing

engine operation. Ai any rymptous cf excine operation

Wsing unstable appear ss a result of leaning cf fuel

mixture, the mixture temperature cust be increased to

ensure nerzsl qperation ef the engine.

While taking off with full hestirg CH the chie? comman-

der mut take inte eccemt the clengetion of take-cff

ren distumee by up te 245 anc that ef take-off distance

frs en altituss ef 3 n/ by w to 27%

/3/ In berizontel light, when the tempersture of outside

ety 4s 45°C or lower in cloudy weather, mow fell, rein

er driczie, ec well os when fuel cixture temperature

£a lower <nem (°c, switeh on the heeting ef air entering

the carcuretter amd keep the ternerature of fuel mixture

within the limits fron <3 te <5°C.

If very lew tessereture ef outside air maxesthe reaching

of required tamperature ef fuel mixture impossible the

hosting wey te fully switched on.

Should sex symptoms of carburettor icing eppear /such

es & gradunl Grep af eanifold pressure during the flight

et censtant eltitude and under constant engine epere-~

ting parameters/ the fuelemixture temperature is te be

@redustly raized to 5° te 46°C; upon switching an

the benting the wenifeld pressure shell decrease slignt-

iy emt then it should stert to rises.

défier the mmifclé prassure stops te rise the hesting

is te be reduced te fuel mixture temperature ef +3 to

45%.

ROTE: If the manifold pressure decreeses steadily et

fuel mixture temperature +5°C te 4EŸC under the

contitions ed intensive icing the heating is to

Be switched en fully fer 1,5 te 2 minutes vhene-

ver the menifol¢ pressure becomes reduced

wrt 36.22 Sees ont ow. ISSN

april 5, &
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by 26 to 26 bra /15-20 matig/,

/4/ Dering cescent in conditions of carburettor icing risk

or when fuel mixture temperature is lower than 0% the

mixture temperature is to be established et 45 to +5°c.

/5/ For tne descent end lending enpreach the /time of/

switching on of tne heating {s to be celculated end

carrieë out so that heating is off from the begining

of possible go round.

/5/ After switching on the heating the reduction of sani-

foie pressure tekes place end therefore it is perrissi~

on and the fuel velve ssntrel mor is to te

“open tanks" pazition,

/2/ Gpon clinoding te a determined altitude and going ever to

horizontal flight the engine La to Le supplied frum the

right group of tanks anc fer that purpose the control

kmod /of the valve/ is ta be aet to fright tanks oper?

position.

/3/ Upon using 120 te 155 litres ef fuel, eviteh engine fuel

supply te lect? greup of tanks snd use thet ceauence or.

f4/ nen the total azpunt of fuel in sete groupe of tanks

fs ebout 309 1, go ever to furl suppir fros both groves

of tanks by adjusting the knob te ®epen tanks” position.

Continueus fuel supply to the engine from both tanks

during the flights may lead to the followins.

wsk -SA222 3000 st on, 156-928

4200
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a/ Uneven consumption of fuel from individual groups of

tanks /generelly more from the left group.

b/ Fuel overflow at banks of more than 2° from group of

tanks in the higher wing to the group of tanks in the

lower wing; in case of full tanks this overflow of fuel

may lead to fuel outflow through vent holes as soon af

20 to 30 minutes of flight, The uneven consumption of

fuel leads te conditions when the difference of fuel

in the two groups of tenks reaches 200 litres or more

there appears a tendency to incline the airplane deun-

werd toward thet wing in which the fuel tank contains

tore fuel.

In agricuitursl airplanes /as epposed to cargo transport

planes/ the take-off, all mmoevere involved in egricetl=

turel omerstions /arrival and Geparture from cultivated

ergy end descent till lending ave to be carried out with

engine teing supplied frem both groupe of tanks.

Since the amount of fuel in tank: is insignificant and

fuel meter indications are not precise enough the >

tlon of fuel consu: 2 is to be done ca the basis of the

time tne airplene he been in the wir and that ef engine

cules

1/ vhen engine is supplied ?rom beth mreumr of tanks,

more fuel ic comsumed from the left grew.

2/ when performing all kinds of flight on plones /these

for cargo transport as well as special versions/ it

is recommended to observe the below specified prin-

ciples when using the fuel systen.

wek —H2-82 Sooo axi. ow. 158-781
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a/ It is forbidden to perform flishts when the totel

d/

amount of fuel in both groups of tanks ic less then

150 liters as well es when tie fuel level in tunks

ef the croup is loss than 75 literc no metter

whether engins ic sepplied fron ons of tye groups

cf tanks.

Éenipulate cith the fuel consomption ae thet, till

the moment of switching the fuel eupply to both

Grteocps of tenks /cben total amount cf fuel in both

groups dees not exceed 5) liters.

ffter going over to angine fuel supply £ren both groups

ot ‘tenks the Se St © fuel consumption from both

groups is to be chscbed efver 25 to 30 rinctes of Slight.

/3/ Then cerning ligkte cf both groups of tanks just becomes

lighteé and the bell B2%-2 from the ERF-SaP set singe it

means

/55 liters in eech group/

Sound

meEns

the emergency reserve of fuel in tanke is 710 liters

Cy
signal /of the bell SEZ-2/ œn be switched-off by

of 41752 automntie cirouit—nreakes,

The £25-2 te inetelied an the .E, penal unter the inserip-
tion “SOUKD . STGRLL.SBES*,

WEERIRG: WHER THE LEVEL OF FUEL IE ONE OP THE GROUPS IS

LOSS THAF 75 LIVERS THY POSSIBLE BREAK OF ESGI-

HE OPORATION KAY OCCUR DUB TO FUEL OUTFLOS FROE

THE FITTINGS OF FUEL TAKES 47 TURKS, AUEHES OR If

3
wet HO Some ext on. 158-7281
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CHECE LIST

I. PRIOR TO TAKE-OFF

Prier to Texving

4. irrenging md fixing of cargo - targo

2. FKD /PIS/ cover tags, ail cooler plug - removed

3. Fixing elements, controls locks ~ removed

4, Displacement of control surfeces - correct

5. Displacement of elevator trirming tab - correct

6 Trimming tabs = in neutral pos.

7. Fleps - checked, opereti-
ve

8. Engine control lever position - correct

9. Indications of engine instruments - correct

10. Fuel - in tanks

vos. Liters

11. Converter - operative

12. Artificial horizons = switched on,

unlocked,

checked

43. ADF ARE - switched on,
tuned

14. CIF, GPR-48 - switched on,
slaved

45. Berograph - switched on

16. Air in the system + as required
fest wt ny

cay.

47. Door - closed

April 5, 85 wok -3C 0 Jose ext en 1298
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48, Check operation of brakes

and teil wheel locking

during taxying

Take-off Preparation

1, Fuel velve = set to tots
tank groups

2, Altineters - zero altitude
pressure of

ous. THE
EF - on

range = set

3, Elevetor trimming tab - Zor take-off

L, Flaps face. to indicetar/ - fer take-off

5. Brakes - normal, checked
suring tesring

foetus] Tskeucll Precediume

4. Locking of teil vb - on fort/

2. Displacement of convrsi eucfotes ~ checked-novebie

5, Artificial harixov -

ky Glk=1, Gx-4S - tlaved ceurse
Of sececas Geg
miloecked adjus=

ted to zero

or take-off cour

ss

wok —347-82 Sooo ext, ow, 158-7561

4-09
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5. Indications of engine instruments - nermal

6. Heating ef air innut receiver - on

7. Parking take - off

Tl. PRIOR TC LANDING

Before Descent

4. Scheduie /for lending/

2, Landing date

3. R¥ - on, renge

feltitude/ adjus-
ted

. GIK-1, GPR-4E - slaved

Going Over to Airfield Pressure

4. Altimeters - pressure adjus-
tec to ... is

2. ADF = ARK - tumed to os
identified

signals

wak -342-82 3000 ext. em. 158-7281

4~00
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Prior to Clidinge Fiicht /Descent/

4. Fuel velve - tor both tank
groups

2. Air in System - as required
not less than

bra 749 kGs/
cu /

3. ring treke = off, pressure

iS in brekes "0"

&, Locking of tail wheel = locked /imoc-
ked/

5, Flaps /ecc. to indicetar/ - for lencing

wok SH Sono ext. aw. 158-9281

£n00
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OPERATING AIRPLANE IN DIFFICULT

WEATHER CONDITIONS

1. Taxying Take-off and Lending

/1/ ¥aximm speeds of wind ecceptable for take-off, landing

and taxying are specified in para 2-00, page 3.

/2/ While taxying with side wind, special attention is to be

paid'to a risk of overheating the brakes due to intensive

use. Overheating the brakes may cause inefficiency in

their functionning.

/3/ Take-off with Side Wind

During take-off with side wind the efrplane is to be

accelerated on the ground to a speed of 105 te 110 km/h.

Lifting-off st minimm speed is dangerous because it risks

mushing which would cause side hit end overloading of

lending ges”,

During take-offrun the control wheel Ls to be turned to-

wards the wind with simultaneous displecement of rudder

in oppasite direction to retain the straight~line track

of the take-off mm,

As the speed is gained, both those displacements are to

be fraduslly reduced so that airplane lift-off takes place

from both wheels rather than from a single one.

after lift-off, keep 2 gentle bank against wind until

you go over to clirbing.

S4] Lending with Side Wine.

During the landing epproach with wide wind from on alti-

tude of 150 to 100 m a gentle bank is to be kept against

wind with simultaneous corresponding displacement of

rudder in opposite direction to keep correct flight direc.

tion and to elininste the drift. Use trimming teats to

bring to zero the forces on flight controls. Bring airple~

ne to three-point horizontal position immediately before

touch-doun. After touch-down the linearity of lending

wsk “BADE? Sooo ext ow. ISERE

Novexber 15, 70 4-10
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2. NL

if

/2/

run is to be kept by meens of rudder in the first half

of the run and by means of brakes ~ in the second.

t Flights

Generel

The navigational and radio equipment installed on the

airplane ensures the possibility of performing night

flights in various weather conditions /VMV, IMC/.

The lighting of cockpit and of control desks is adequate.

The lighting of passenger-cargo cabin and that of tail

part of fuselage is sufficient as well,

The headlights serving for taxying, take-off and landing

cross their light beams at a distance of 57 m along the

airplane centerline end 6 m to the left from centerline,

Take-off, Flight, Landing

The take-off by night does not practically differ from

thet during the day, except that it ts to be carriedout

with half lowered tail.

After taking-off, the headlights are to be switched off

at the altitude of 50 m /if still on/ and the flight

continued.

During landing, switch headlights on at an altitude of

400 to 50 m end land similarly as in normal conditions

/during the dey/.

Upon ending the landing run, switch off the /main/ head-

lights and switch on the taxying lights.

KABNING: IN CONDITIONS OF SNOWING AND RAINING THE

SWITCHING ON OF HEADLIGHTS CREATS A LIGAT

SCREEN WHICH MAKES THE DETERMINING OF DISTANCE

FROM EARTH VERY DIFFICULT. THEREFORE IN SUCH

CONDITIONS IT IS BEST TO LAND WITHOUT HEADLIGHTS

- ACCORDING TO LANDING STRIP LICHTS.

4-10
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SERVICING RADIO=NAVIGATIONAL INSTRUMENTS

DURING FLIGHT

1. Servicing Intercom SPU-7.

/1f Suitsh on the AZS with the inseription s“SpUe,

f2/ Establishing Commmication with Outside:

fa/ Adjust switeh on subscriber bex

"HAINS® to position v1e

"SPU=RADIO® te position *RADTO?

fol Adjust mode switch to pesition which depends on

your choice of the equipment to be used: in position

®UKR® - in this position werks"aain"USY transceiver

© VSR® — in this position works "reserve" US¥ transceiver
®RRe1, FARK-O* is in operation.

f3/ Establishing Internal Commmication.

Press the push button with inscription SPU on control wheel

te get connection with the remaining subscribers.

Use volume knot to adjust general volume and crosstalk as

in the description of subscriber box.

2. Servicing Ratto-stetion 255102

. Swite. the AZS-5 on centrel instmmert board -umder inscri-

© ption uuf-I% or"UIF-IT" prior to switching on the transceiver.

ft? Switching Radio-station on.

adjust the tozsle of switch to OX position /upper/;

- press the push button te amul C;

adjust required frequency with push-buttons 0-9;

check the correctness of records on display;

select optimum volume of reception of your correspon-

dent’s emission with volume control switch VOL.

/2/ Switching Radio-station off

= adjust the toggle of ON switch to lower position;

- switch off the AZS-5 on central instrument board

O} under inscription "UxF-I" or “UZF-IITM,
: wok —342-82 Loco ext. eu. 158-81
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3, Servicing Automatic Direction Finder /ADF/ ARF-Q

/1{/ Switching on and Tuning.

- Switch on the AZS-2 with the inscription "ARKTM on the

instrument board end wait 2-2 minutes for warming up.

- Adjust operatior mode switch to position "Antenna".

- Adjust "volume" knob to middle position.

- Acjust *"BeD" switch according to timed receiver,

- Use three knobs to chose required frequency and time

finely to reach maximum displacement of tuming peinter.

- Identify the identity mark of the redio-teacon.

- Chenge the position of operation mode to "Compess® /ADF/

- Tura the volume cortrol knob to the stop clockwise.

CAUTION: The ADF ARK-© enebles a simultaneous tuning to

two radio-beecons with receiving them in-turn

using the "E-D* /Near-Far/ switch.

/2/ F3ight Towards Raëlo-beacon by Passive Method /without

taking Grift angle into account/.

This method mey be used without objections for flights

for short distences with no wind or with wind along the

flight line or with slight side wind,

It requires following operations:

/a/ Tune the receiver to required frequency.

/t/ Adjust operation mode switch to comm "COM position,

the course indication pointer shall turn end indicete

the angle tetween eirplane longitudinal exis and the

direction of racio-bescon course angle /R-BCA/,

/c/ Adjust indicator pointer to zero by turning the

airplene to elign it with direction shown by the

pointer.

wak 342-82 3000 szi. ew. 158-7:81
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/a/ Keep airplane course acc. to zero position of AIF

tourse indicator pointer while turning airplane if

neccessary vhere course indicator pointer indicated.

Je/ At the moment of flight over the guiding radio-station

the course indicator pointer shall turn to indicate an

angle of 180° deg.

(3/ Flight Towards Radio-ramge—beacon by Active Method /while

taking drift angle inte account/.

This method is to be used whenever the cruise flight is not

along the prevalent direction of wind as well as while

doing any procedures within airfield area in flights witho-

ut ground visibility.

Following operations are to be carried out.

/a/ Tune ADF to required frequency of radio-range-beacan.

/>o/ Adjust the adjustable pointer of UGR-1 indicator to

required magnetic track angle /MTA/.

/e/ Introduce airplame on the required track Line -visually

/acc. to landmarks / or acc. to indications of ADF

ARK and GIK. The æirpiame shall come to required iine

when the following relationship is satisfied for the

flight towards radio-beacsn: MC + R=BCA = MTA

/KM + KKR - KDM/

where M is magnetic course.

CAUTION: If the sum od ME amd R-BCA is more than 36C° deg

the value of 360 deg is to be substracted from it.

With the precision sefficient for practical purposes it may be

assumed that the abowe comdition is satisfied when the pointer

ARK-9 on the UCH-1 imiicetor is aligned with the adjustable

indicator set at MIA /im a flight towards the radio-beacon

the sharp ends of beth pointers are to coincide/.

weak ~20252 Bowe set ow. 158-9-81

April 5, 83 4-20
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/&/ as soon as the required track line is reached, take a

compass course /CC/ calculated earlier from Deteor2logi

cal bulletin /or roughly determined/ and fly om while

keeping this course,

If the a/m course has been calculated correctly in

agreement with real conditions on the way, the course

angle of the radio-beacon /R-B CA/ shail remain constant

and both pointers on UGR-1 indicator will coincide.

But if on the other hand the R=BCA begins to change st a

censtant course of the compass /the pointers on UCR-1

cease to coincide/ it means that the calculated compass

course is not correct and the airplane deviates from ree

quired treck line. Increasing of the R-B CA testifies

that airplane deviates to the left,while its decreasing -

that it deviates towards the right.

/e/ if you find that eirplene has drifted and is no longer

on required track line the following operations are

required:

- re-introduce airpiane onto that line by using one

of the methods known in ratis-navigation;

- add corresponding correction to caiculseted °F;

- continue the flight while keeping cerrected CC and

observe a/m notes.

Remember that close to radio-beacon even a slight Cevia-

tion from required track line will cause 2 substantial

p the high precision of approach tc radio-beacon

e must §o over passive course-determining methec at

a distance of 3-5 km from it.

/4/ Flight Irom Raîlo-beacon

If the radio is situated at the initial point of the flight

or on its extention /in a directon opposite to flight directicn/,

use the gyro-inductive compass or ADF to guide the airplane

sufficiently precisely within aimed flight region.

The procedure to be observed in the flight from the radio-
Donnnr ie cimitqr ao thus far aept powar! patineboscan

wak HAE Sooo ext. ew. 1564281

4 February 15, 80a)
ba?
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with active method,/para 3/,except for following differences:

/a/ Increasing of R-BCA during the flight from radio-beacan

with constant CC testifies that airplane deviates to the

vight from track line while its decreasing testifies that

airplane deviates towards left.

/b/ In the flight from radio-beacon the sharp end of the

pointer of ADF ARK on UGR-? indicator shall coincide with

the blunt end of the adjustable pointer i.e. contrary to

a situation in flight toward the radio-beacon.

/c/ With the time of flight the preeision af indications

falls /as the distance from radio-beacon increases/.

/d/ As a condition for the airplane to be on the required

track line is the following relationship:

MC + R-ECA - 180°/deg = MTA

If the sum on the left side of the equation {as more than

360° » the value of 350 deg is to be subracted from it.

5. Determining Airplane Position by Bearing of Two Radio-beacons

One of the ways to determine the position of airplane is to

take bearing of two radio-beacons.

In practice it is done es follows:

/a/ Tune the ADF ARK-9 to two radio-beacons situated not

further than 160 km ‘from the track.

It is also highly desirable that the bearings of these

radio=beacons cross each other at an angle close to

right angle.

/o/ Read R-BCA, for one redio~beacon and switeh the ADF

to the second radio-teacon immediately to read R-BCA,.

/c/ Draw the line of radic-tearings from points marked on

the map, where the radfo-beacons are situated:

RGRB, = MC + AM + R-5C4,2180°

RGRB, = MC + AM + BeBCA,*180°

February 15, 80 ke ere Le
Page 5
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The place of crossing of this lines determines the

approximate position of the airplane at the moment

of taking besrings.

/é/ To obtain a more precise result, corrections must be

introduced for the convergence angle of radio-beacon

meridiens and for sirplsne position es determined

sbove 8 well es the value od ZM is to be precised.

Designstions: RGRB - Reversed geographic radio beering

MC - Magnetic course

AM - Megnetic declination /for a deter-

fined airplane position/

. Using Induction Compsss GIK-1

Switch on power supply not leter than 3 minutes before take-

-off, sleve the corpess directly before take-off by pressing

the slaving push-button. Keep the push-button pressed until

indicetor scale stops moving. The sleving time et maximum

deviation of the position of trensmitter and that of indice-

tor must not exceed 20 seconde.

. Operstion of A-037 redio sltimeter.

/1/ Turning OH of redic eltimeter

- using the knob "ATM set index /7/ on the radio alti-

meter indicetor, locsted on LH instrument panel

/Fig.&.8a/, to the eltituñe you consider denperous

or of which warning you need during fiight or landing;

- turn ON WG-15-2s switch on LM control desk under the

inscription "RA";

- turn ON AZS-2 circuit breaker on central instrument

ponel under the inscription “RA*.

NOTE: Radio altimeter is ready for operation under normal

atmospheric conditions after a lapse of 2 minutes

-4-20 February 10/89
Page 6
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from the moment of actustion, wheress under

high humidity and low temperature conditions

after a lapse of 10-15 minutes.

/2/ Dangerous Altitute Warning.

After take-off and etteining required /selected/ altitude

the light /8/ on the RA indicator glows up aconstic sig-

mal lasting from 3 to 9 sec. will be andible in earohones.

In the event of achieving altitude sbove the indicetor

value limit /300 m/ or when altimeter is found inefficient,

ted flag appears on the indicstor dial, and pointer moves

to dark zone. Each time the airplane reaches. dangerous

@ altitude previonsly set on the indicator, acoustic device
and light give warning.

CAUTION: When flying over erees thickly costed with snow

or ice, over forests end mountains and at bonks

above 20°C, the radio altimeter indication

error may be significent so it is recommended

te observe precantions.

/3/ Light and indicator {illumination level control

- adjust indicator light by setting thre light /8/

movable part properly;

- indicator diel illuminstion level 48. éontroiled by

a transformer knob on LH control desk under the

inscription "RA ILLUMINATION".
i

i

6. Switching the Receiver of MPF-56P MArkers to Operation

/\/ Switch on the switch “PD-500 OPERATING” on the central

instrument panel.

/2/ Switch on AZS-2 with the inscription MRP on central

instrument panel.

At the moment of flying over radio-beacon the light

4-20

February 10/89 Page 7
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Fig. 6.88. A-037 Radio sltimeter indicator

front panel.

1- Push-button "TEST"

2- Dark zone

3- Graduation "0"

4- Test zone

S- Flag

6- Pointer

7- Dangerous altitude index

B- Altitude selection knob "A" end dangerous

altitude warning light with illumination

level control.

with inscription °MARKER® on instrument panel starts to light

and the bel) on fifth frame in the cockpit begins to ting.

4-20 February 10/89
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FLIGHT INVOLVING DROPPING OF PARACHUTISTS

1. In flights involving the dropping of parachutists the parachu-

tist trainer or senior parachutist in charge of the dropping

action must be present on board of the airplane.

His duties are as follows:

- ensure correct arrangement of parachutists in the airplane

taking into account their weights and sequence of jumping;

- calculate the point of airdrop and guide the pilot after

reaching the area to this point;

~ determine correct frequency and sequence of dropping, give

commands for jumping;

- drew in the jumping cords into fuselage /if jumping was perfor-

med "onto cord”;

- protect parachutists against any danger all through the

flight till the moment of jumping and provide help by all

available means in agreement with pilot and chief commander.

The trainer or parachutist leading the dropping action should

occupy in the airplane the place No.12, where from he has a

possiblity to observe the terrain through the open door of

Cargo cabin.and to guide the pilot through the intercom.

If such person is also to jump he is to do it last.

2. The remaining parachutists in a number of up to eleven should

take during flight the places 1-6 and 7-11.

3. The airplane crew must have safety belts fastened during

the flight and must wear the rescue parachutes ready for imme-

diate use.

The airplane must be provided with signal flags /a white one

and a red one/ and with rescue cord as well as an axe.

wik =342-£1 Seco ext. ow. 158-281
April 5, 83 4-30
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&,. The minimum metecrclogic conditions required for performing

the jumps are specified in Parachute Jumping Frocedure.

5. The technique of take-off with parachutist on board does

not differ in any way from that used in other versions of

girplane operation. Take-off mey be carried out with both

lowered and unlowered flaps depending on the length of

the airstrip.

6. Climbing

/a/ Wnile dropping parachutists in sumer, it is desired, as

a rule, that the altitude required for dropping be achie=

ved as soon as possible. This requirement ig met by the

following parameters:

Pig. 4.9. Diagram of the most favourable speeds along

the track during climbing versus the

Bititude,

ee wok 90-87 Jove oxi on. 1507.81
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- engine rated power: n = 2100 r.p.m., Pye 1200 bPa

/900 mmHg/ /up to critical altitude and further = full

acceleration/;

- flight speed corresponding to most favourable speed along

the track during climbing.

The most favoureble flight speed along the track during

climbing is presented in the diagram.

In a warm season there is a possibility of an excessive ine

crease of temperature of cylinder hrads and o£1 during

longer lesting climb at rated power. In case the cylinder-

“head: and oil temperatures are found to be near the upper

limit of acceptance, go over to horizontal flight for some

time to cool the engine and then continue the climbing.

{/>d/ The climbing to required altitude must take place within

the area of the airfield by following the overeairfield

go-around shape and size of which depend on the required

altitude and the desired direction of target epproarh.

Turns must be carried out smoothly and uniformiy while

avoiding banks and cverloadings.

The place ef lust turming prior to passing into a target

approach course must be at a distance of few kilometers

from the planned dropping point and flying into it must

take place before airplane reached the altitude required
for jumping.

7. Upon reaching the reouired altitude and passing into the tar

get epproach course the conditions of horizontal flight must

be stabilized at 2 speed of 140-150 km/h as well as s command give

"prepare for jump" through intercom or by agreed method of

light signalling. Since that moment the trainer or parachitits

in charge should guide the pilot towards the calculated point

of dropping. On reaching this point, after a signal from the

trainer or parachutist in charge, the pilot establishes the

conditions most favourable for the dropping.

These conditions are as follows:

- flap displacement © - 10 deg;

- horizontal flight;

wak —302-82 dvee oxi. ow, 153-4:81

April 5, 83 = 5
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- flight speed V_ «120 km/h

- engine speed n=1700=1809 repeme

© manifold pressure - as required

8. Descent

fa/ Upon completing the dropping the pilot is to fly straight

for some =teen seconds and then he is to start descent and

go around over airfield. During descent the pilot is obli-

ged to observe the parachutists descending on parachutes

as well as all airplanes in the air and keep safe distance

from them.

/b/ The other crew member /2nd pilot or flight engineer/ is to

89 to cargo cabin after drépping the parachutists, close

the door and return to his place in the cockpit.

CAUTION: It is permissible to land with the open door of

cargo=passenger cabin-it is up to airplane comman-

der to decide.

/c/ In flights involving the dropping of parachutists it is, as

a rule, desired to descend quickly after the dropping.

The quick descent is recommended to be carried out at

following parameters:

- fine pitch of the propeller;

- manifold pressure pj=400 hPa /300 mmtg/;

- flight speed Vpp*220 km/h in quiet air, and

VopTM max. 19C km/h in turbulent air.

The rate of descent of 11-9 m/s is obtained at these condi-

tions /nigher value for pp 220 km/h and lower value for

=190/.pp” 190/

30 
wak VO Sooo ant. ew. 158-9: 81
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CAUTION! With the propeller aijusted to course pitch and

the resaining parameters wmchanged the rate of

descent obtained is smaller by about 2 m/s.

/af If the landing of parachutists and of the airplane takes

place ca the same airfield the pilot of the airplane must

remain above the group of parachutists all through the ti-

me of descent and is allowed to land only after the last

parachutist is on the ground;

def The texperatures of cylinder heads and of oil are to be

closely observed during descent and are to be kept within

limits determined by this manual to avoid the overcocling

of engine,

If necessary, the descent is to be broken and horizontal

flight is to be resumed to warm up the engine.

1{1/ The lending technique both with and without parachutists

does not differ in any way from that used for other ver-

sions of the airplane and does not require explanation

fit bas been described previously in this manual/.

wsk —342-82 S000 ext. ew. 158-f- 51
April 5, 83 2-30
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PERFORMING AGRICULTURAL FLIGHTS

1. Effect of Agricultural Equipment on Airplane Performance

For agricultural flights the airplane {s equipped with agricule-

tural equipment /dusting orspraying system/. Installation of

this equipment wersens the airplane performance in relation to

its transport version:

- maximum rate of climb decreases by 10-1,2 m/s; the real

value, depending cn conditions, is to be determined from dia-

gram /sce Fig. 4.10/;

- horizontal flight speed is reduced by 25-30 km/h;

- teke-cff run is longer by 15-20% the real vaiue is te be

Geternined, depending on conditions = according to nomogrem

in Fig. 4.7 while taking into account the a/m increase;

- take off distance is longer by 20-25 %.

Wis)

44 Aerodrome height 0- 100m

Rate of climb
Aerodrome height 2500m I

-0-§-0-8-0 6 D + 05 à 6 03 0H # ICI

Atr tempsratun at the ground

Fig. 4,10. Diagram of Climb Rate Versus Ambient Air

Temperature.

Example: Ambient H=1000 m

Ambient air temperature t°=15 deg

‘Ding rate of the airplane at this conditions

is « = 2 n/s

Wil IA Sooo oct ew. 1989-01

November 15, 70 kel
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During dusting flights there exists a possibility of chemicals

sticking in the front part and in spreader channels. If chemie

cal is sticking in considerable degree 1t creates en additional

resistance which results in reduction of flight speed with

anged parameters of engine cperation.

To prevent this phenomenon the spreader must be regularly

inspected and appropriate steps undertaken to prevent the sticking

of the chemicals and impurities unto it.

unct

2. Requirement for Lending Fields When Performing

ever, free of any chstacies, without elevations, hilts,

furrows, and it should be shielded as far as

of grass, in case of grassy surface, must

(30% nent landing field must have

£ mt face area of 500-62 m with terminal safety

strips of 75 m each and side safety strips of 20 mon each sie

ce. The working air

landing field

50Ox6o m, The

rip with artificial surface of permanent

ze cf minimum surface area of

face must be spread on a surface

ef dimensions smaller than 400 x 20 e.

3. The height cf obst

lending fields from the safety strip end is restricted by

es in areze af approach to permanent

eonventional planes of a tansent of the angle 1:30.

From tne sides of alr &

ted, from working air s

gent of the angie 1:8 to an altitude cf 50 m and further by the

plone of thetangent of an angle of 1:15.

trip the height of oostacles is restrice

trip, Dy conventional planes cof a tan-

wak =342-82 3000 ext. ew. 158-9:81
Lolo

Page 2 April 5, 83



An2We WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL - MIELECe
FLIGHT MANUAL

5.

4.

Pre

The seasonal landing field for agricultural operations must

have the effective take-off strip of dimensions 500 x 60m

with side safety strips 20 m on each side. The approach areas

to seasonal landing fields from the side of take-off and

landing in the area of 50 m from take-off must not have any

obstacles above the limiting line of tangent of angie 1:50 and

futher of Bangeny of angle 1:30.

In the area of side safety strips of permanent and seasonal

landing fields no obstacles are permissible which could endanger

airplane flight.

The end and side safety strips of permanent landing fields, the

s of landinefields with artificiel surface, the take-off

strips and side safety strips ef seasonal lending fields may

be used for cultivating low-growth plants /not heigner thon

0,5 m/ e.g. for clover or other multieyear grass types which

do not require furrows for their growth.

CA! The dimensions of take-off strips of landing field

mentioned here are reduced to the conditions of stan-

dard atmosphere at sea levei /p.=760 mrHg 2 ty2etsSc/

paratory Works on Airfteid for Agriculture) Operations

4. Prior to starting each flight day the flight commander carries

out the inspection of d, correct arrangement of tek2-0£f

and, with the helo of 2nd pilot, determines the order of

transport and people movement on the airfield.

The airplane cemmander is to carry out calculations acc. to

nomograms of take-off and landing mm Cistancea.

Depending on calculated data and airfieid dimensions the take-

-off weight of the airplane is to be determined; the quantity

of loaded chemicals determines the end of the take-off run, to

be marked with red flag.

The method of calculating the maximum acceptable take-off

weight {s as follows:

a/ The maximum acceptable flight weight, at which the vertical

climb rate min. 1.2 m/s is emsured at engine rated power, 18

to be determinee according to nomogrem in Fig. 4.13.

April 5, 83 wok =342-82 3000 srt. ew, 158-9-81
Lhd
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b/ The maximum acceptable take-off weignt ané flap position,

for the conditicn of ensuring the climb gradient of 3.27%

during take-off at engine tske-off power, are to be detere

mined from the nomogram in Fig. 4.14.

As the meximum acceptable take-off weight 1s to be assumed

the smallest of weights determined from nonograns in Figs.

4.43 and 4,14,. For tne weight determined in this way and

for appropriate position of flaps the take-off run distance

is to be determined according to nomcgram in Fig. 4.7 on

page 29 in section 4-00 while taking accowmt of its increase

by 15-20%, see page 1 in section 4-40 pare 1/.

If the take-cff mm distance obtained /calculated/ is greater

than tne available length of the take-off strip length, the

takeecff weignt is to be reduced and the take-off mm disten-

ce is to be deterxined again.

E 1: Determine the maximim acceptabie take-off weight

under following conditions. 5

Air tempereture ..cccccncecscvcsccseses 23 C

Atmospheric pressure on the airfield

and on the treated field ..........++-. 658 mug

Caleulation Procedure:

1. Determine the barometric altitude of the

airfield for a pressure of 6€5 mg from

the diagram in Fig. 4.11 = the result is 809 m.

2. Find the altitude of 600 m in the nonograz in

Pig. 4.13 and plot a horizontal line.

If this line does not cross any of the curves

of temperatures, it is t® be extended to cross

tne weight limiting line /5250 kgs/.

Thus, for given conditions, the maximum accepta

ble flight weight has been limited by maximum

acceptable weight for performing the agricultu-

Tel eperations.

3. If in our example the barometric altitede on

the airfield /20C m/ is smaller than the

initial eltitude given in the nozcprar

re]

Page L
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EXAMPLE 2.

/see Fig. 4.13/. Determine the required takee

off run distance of the airplane for a given

weight of 5250 kg.

Determine the maximum acceptable takeeoff weight

under following conditionas

Atmospheric pressure on the airfield

andon the treated field .......sss.eose SIGUMHE

Calculation Procedure:

4. Determine the barometric altitude of the

airfield for a pressure of 596 mg from

the diagram in Fig. 4.11 - the result is

2000 =.

2. Determine air temperature in respect to ISA

/international standard ateosphere/ for a

temperature of +17°C and the altitude of

2000 = the result is ISA +15°C.

4. Prom the nomogram in Fig. 4.14 for the alti-

tude of 2000 m and the actual air tempera-

ture of +17°C the maximum take-off weight

ig 4815 kgs when taking off with flaps

at J) 230 deg

5. As the maximum acceptable take-off weight

is to be accepted the smallest of weights

obtained according to nomogram in Figs.

4.13. 1.e. 4750 kgs.

The required airplane take-off run

with flaps F330 deg is to be determined

for the weight of 4750 kgs.

April 5, 83
wok M2 2000 ext ox. 158-7:8)

held
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EXAMPLE 3.: Determine the maximum acceptable take-off weight

under following conditions:

Air temperature:

On the airfield .eccceccesncecccseeee #15°C

On the field to be treated . ss 493°C

Atmospheric pressure:

On the airfield ....noessss

On the field to be treated ....

eee 5E5 mg

-.. S7h ucHg

Calculation Procedure:

1. Determine according to diagram in Fig. 4.11 the

barcmetric altitude on the airficid - result is

2159 m, on the field to be treated = result is

2300 2.

2. Use the diagram in Fig. 4.12 to determine the tes

perature in respect to ISA for +13°C and the alti-

tude of 2300 =; the result are ISA +13°C and ma-

ximum acceptable flight weight = 4540 kgs.

3. Use nomogram in Fig. 4.14 £o find the barometric

altitude of the airfield, 2150 m and plot a horizone

tal Line. If this line does not cross the tempera-

ture curve (015°C/ it is to be extended to cross

the weight limiting line = the result is 5250 kgs

for take-off with flaps at dj )<0°deg.

4&, As the maximur acceptable take-cff weight is to be

accepted the smallest of the weights obtained from

nomograzs /see Fig.4.15/ and 4.14/ « i.e. 4540 kgs.

The amount of fuel required to reach the altitude

of treated field /G fuel/ is to be added to this

weight. Then the airplane take-off rum distance

with a takeeoff weight of 4540 kgs + G fuel is to

be determined for conditions on the airfield as

in norogras in Fig. &.7 /see page 29, section 4-00/.

LLC

Page 6

wsk 30-82 fooo ext ow. 158-981

April 5, 83



PTATTATY JO 8pnITTIV oF auIOEIeg03 sunseuid OPAzBwOAeY WHAT WOTTAIAUOD “LLY “ZISMUNIKACYINESO »PZL
5,A

TUREEWYTWORKIA SF

WN
eS

\

SPOGTTTe PTSTIITY

katAvril 5, 86
Page 7



WYTWGRNIA SPRZETU KOMUNIKACYINEGO »PZL — MIELECeAimer

darts 5, & 
EE



£a “5 tute
fight i)

ho

uk.

alEA

M MUBZBES VINIOMULM
7

UW = 1242 COBNFADYYINAWO!
29373



Es 6 ét

cy 3gory

WW — Jid® COSNSADYY,
22373



<3 °S Thady
amy

TNTA ESOT OVHINNWNON PISZI4S YINYOMLAM
A:

Nf

>OIISIW — WZa« 09
> POS LL deg

À

Sy

ay



LE

An-2

WYTWORNIA SPRZETU KOMUNIKACYINEGO 2PZL - MIELEC«

FLIGHT MANUAL

/1/ Increased attention of the crew is required for piloting and

precise carrying out of each flight element because of

worsened airplane performance when equipped with agricultu-

ral equipment as well as because of flights at low altitu-

des with a large number of evolutions and manoevers,

Besides, the airplane equipped with agricultural equipment,

especially 1f it contains liquid chemicals, is more inert

than transport version airplane and therefore the pilot

must carry out all operations in time and more decisively.

/2/ The texying to the place of take-off as a rule is to be

carried out similarly as on transport-version d@irplane.

Nevertheless, the more difficuit field conditions are to

be taken into accout and close attention paid to all possi«

ble obstacles.

13/ Tne take-cff from airfiele with airplane fully loaded is,

as a rule, to be carried cut always at engine take-off pow

wer and with flaps lowered from 20 to 30 deg.

The take-off run is to be carried out with three point

leveiling with only slight lifting of the tail in tne

final pnose.

/4/ Clinbing up te an altitude of Hain .790 m is to be carried

out in straight-line flight while gradually increasing

the speed. At an altitude not smaller than 30 m and at

flight speed of minimum 120 km/h tne drawing in of flaps

may be commenced. This operation is to be carried out

gradually /by inching/ with simultaneous increase of

speed so that, after ccapiete drawing in of flaps, the

flight speed ig 140 km/h. Upon drawing in of flaps the

engine power is to be reduced to rated value and then,

on reaching altitude required for target flignt to the

field, establish the conditions as below /para 5/.

/5/ The target flight to the field is to be carried out along

the shortest safe track while by-passing any groups of

buildings and any terrain obstacles,

wk ~S4282 does st. ow. 158-951

April 5, 83 410
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/6/

17

/8/

The target flight is to be carried out at minimm 50 m

over any obstacles in flat terrain and minimum 100 5 over

hilly ‘terrain and over forrest areas. Parameters for target

flight to the field are as follows:

- engine speed 1750-1800 r.p.m.;

- indicated flight speed 150-160 km/h;

- manifold pressure = to be selected to suit the other

parameters,

The first approach over the field is to be carried out from

straight line or from the turn of maximum 90 deg. Descent

to low flying is to be carried out at flight speed of

1605 km/h and descent rate of max. 3 m/s in straight line

flight. The returns to correct the approach angle may be

carried out to max. 10 deg. with a bank of max. 15 deg and

at altitude not smaller than 20 m.

Conditions for Operational Low Flying over worked Field:

- indicated flight speed 1605 km/h;

- engine speed 1800-1850 r.p.m.;

- manifold pressure = to be selected to suit above condi-

tions depending on airplane weight and on ambient tempe-

rature;

- flight altitude - depends on the kind of treatment, atmos-

pheric conditions and is defined by separate rules.

The determined flight altitude over the field is to be

kept visually with possible extra check by radioaitimee

ter. The changes of direction during operational flight

over the: field are not permitted: slight deviations of

up to 5 deg to correct the flight direction are to be

made without banking the airplane.

Increase the manifold pressure to 800-860 mmHg at a dis-

tance of about 50 m before the end of treated section and

then, on passing the limit of this section, go over to

climbing with a vertical rate of max. 2,5-3 m/s. The

flight speed in climb must be minimum 149 km/h.

rie)
wet —342-£2 3000 set. ow. 158-F:51
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19

/10/

ww

32

1137

fbf

The climbing is to be carried out along a strafgnt line:

- to an altitude of 50 m above obstacles on even terrain;

- to an altitude of 100 m above obstacles on hilly terrain.

Increase flight speed to 1550-150 km/h on gaining the

required altitude and then carry out the procedural turn

or a 180 deg turn /depending on method used/.

All tums are to be carried out with a bank not greater

than 30 deg, or 20 deg over forests and ravines, with full

coordination kept. To come precisely ento the axis of the

next swath run the effect of wind on flight track shape

during the turn is to be taken into account.

Upon performing the turn the manifold pressure rust be

reduced to a value kept previously during flight over the

worked field and the approach to low flight carried out

similarly as previously.

In case of side wind, on coming to swath run axis /the

axis of signal marking/, the course correction equal to

drift angle must be introduced and kept all through the

time of working flight over the field.

The flight back from worked field to landing field is to

be carried out similarly as than from ianding field to

worked field with this exception that, beceuse of smaller

weight of the airplane engine speed must be reduced to

within 1700¢1750 r.p.m. The flight speed 150-160 kr/n

does not change.

The landing approach 1s to be carried from straignt flight

or from a turn of max, 90 deg at an altitude of cinimum

50 m over the obstacles.

On final approach te landing the flaps are to be lowered.

As a rule each landing on provisional air field is carried

out with flaps fully lowered /39.5 deg/. After lowering

the approach is to be continued with /indicated/ speed

110 km/h.

wsk -342-82 Sooo svt. ew. 158-7:81

April 5, 63 re)
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With flaps lowered 30° the approach is to be performed

at a speed of 120 km/h.

Eraking after touchedown is to be started in the second

half of the landing run.

5. Cooperation of Crey Members

/1/ Airplane acceptance from ground engineer:

- airplane commander accepts the report on airplane being

ready for flying;

- He is to carry out the pre-flight inspection of airpla-

ne and its equipment in a sequence specified in section 4;

besides he inspectsthe agricultural equipment;

- the 2nd pilot inspects the landing field during this ti-

me. If the crew consits of pilot and flignt engineer the

duty of carrying out the landing field inspection lies

with the pilot = chief commander.

/2/ Engine Starting and Checking

- crew are to be at their places in cockpit;

~ carry out operations according to check list;

- the airplane commander or flight engimer /when crew

consists of piiot and flight engineer/ starts the engine

and carries out the test in a sequence presented in sece

tion 4-00:

- 2nd pilet or slight engineer is to carry out en inspec

tion of right hslfsphere and report to commander that

no obstacles are present, then he is to carry out tne

comnanzs given by chief commander.

13/ Taxying

- carry out all operations called for by the check list

prior to taxying out;

- taxying to the place of loading is to be performed by

the chief commander according to signals of ground

engineer.

wok —342-82 doeo ext. ew. 158-9:5)
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- 2nd pilot /or flight engineer/ observes the right half-

sphere during taxying, reports any obstacles noticed,

checks the indications of instruments, keeps the engine

working temperature within determined limits and carries

out the commands given by airplane commander.

/4/ The airplane is in loading places

- Airplane commander is to inspect the landing field, check

the correct arrangement of take-off and determine from

nomograms the take-off and landing mms, inform about

quantity of chemicals to be loaded and determine the

sequence of transport and people movement.

/5/ Taxying and Take-off:

- Upon receiving a signal from ground engineer, the airpla-

ne commander /or flight engineer/ starts the engine,

checks according to check list the readiness to taxi out,

asks by raising hand for the permission to taxy out to

take-off point.

The taxying to take-off point is carried out personnally

by airplane commander;

- 2nd pilot /or flight engineer/ reports to airplane com-

gander about the readiness for taxying out, inspects the

right halfsphere, observes indications of instruments,

keeps engine working conditions established by the

commander es well as its temperature, monitors whether

determined flight speed and altitude are Rept anc ree

ports to airplane commander any variation of these values.

- Upon reaching the cetermined altitude the flight to the

worked field is to be carried out by airplane commander

or by 2nd pilot. Approach to worked field, flight over

it, approach to the next swath run and climb after doing

the work are to be carried out personally by the airpla-

ne commander: at this stoge of flight the second pilot

for flight engineer/ inspects the right halfsphere, keeps

the engine working arid temperature conditions established

by airplane commander and reports to the airpiene commane

weak “HERD Soon a qe, 15H51

Page 17
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der about correct approach onto the signal line, airpla-

ne speed and altitude, observes the operation of agri-=

cultural equipment as ordered by airplane commander.

During the flight frem the worked field te landing

the airplane is te be guided by the commander, er on

his order, by 2nd pilot. The approach, calculation for

landing, landing, braking and taxying to the place cf

loading are to be performed perscnally by chief comnan-

der.

Operating Detafis of An-2 Zouipped with Dusting Equipment for

Treating Fields tving et High Altitudes.

‘if

/2/

131

When performing agricultural operations on fields lying

above barometric altitude of 2000 m /pressure below 599

mmiig/ the maximum flight weight is to be determined from

the nomogram in Fig. 4.15. Such flight weight ensures a

climbing rate not smaller than 1.2 m/s.

If the landing field and worked fields lie at approximately

the same altitude /“66 m/, the flight weight determined

accorcing tc the nomogram is sicultanecusly the maximum

aceptable take-off weight. If the lending field is situa-

ted at a lower aititude than the treated field the maxi=

mur take-cff weight may be increased by a weight of fuel

needed to reach the eltituce of treated field.

For the maximum acceptable take-off weight determined

from nomogram in Fig. 4.7. on page 29 in section 4-00 the

take-off run is to be determined with flaps retracted to

Cyto and at take-off engine power.

Example: Determine the maximum acceptable take-off weight

under following condition

- air temperature essecceees 2004 15°

- atmospheric pressure at the airfield 566 mmHg
and treated field

Calculation Procedure:

1, Use the diagram /see Fig. 4.11/ to determine barometric

altitude for the pressure of 566 mig = the result is

2409 m.

Lebo

Page 1
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2. Use diagram /see Fig. 4.12/ to determine air temperature

im relation to ISA for 415°C and, for the altitude of

2400 m,we get ISA «16°C.

3. Use the nomogram /see Fig. 4.15/ to determine the maxima

acceptable flight weight - 4870 kgs /it is as well the maxi=

mum acceptable takeeoff weight/.

Determine the necessary distance of the take-cff run of the

airplane with flaps drawn to 5 ros for a given weight

of 4870 kg.

7. Loading Chemicals and Contrel of Agriculturs] Eoutpment

The airplane hopper in egricultural version is leaded with lique

id chemicels through the loader valve at the left side of fusela--

Bee The quentity of liquid chemicals is to be checked on the

scale calibrated inside the hopper. The maximum ecceptabdle quan-

tity of chemicals is 1350 1 or 1600 kg. The dry chemicals ere

loaded through the hopper filling pert. Safety measures must be

observed, according to industrial safety code, when filling the

hopper. The spraying system control is to be performed in folloe

wing sequence:

JV Before starting the engine, the PPNG-15 switches on the left

/21

part of left control wnec! and on the extention of central

control desk must be put to OFF /WYLACZONE/ position and

then the AZS-5 of AGRICULT.ZOUIPM. must be switched on the

central desk, the shut-cff valve of the air system on the

floor ef cockpit between frames Na.2 and 3 must be opened

and the switch on left side at frame No.10 is to be put

into position DUSTING or SPRAYING, depending on type of

operation tc be done.

Dusting.

The dusting may Le switched on and off by the pilot with

the switch on the left part of left control wheel or by

the 2nd crew member on the extention of central desk after

appropriate shifting of PFNG-15-2s switch to its LEFT poe

sition, for the control by pilot, or to its "RIGHT" position,,

for the control by 2nd member of the crew.

wok 3082 Suse srt. ew, 150-9: 85
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Switching on - Put the PPNG-15 switch from"OFF*position

tonOPERATION* position.

NOTE: The electropneumatic system has no provisions for

any separate mixing of loose chemicals. Therefore

when dusting, the PPNG-15 switch must be switched

from OFF position te"OPERATION* position and from

"OPERATION"to OFF position.

Switching off = put the switch from OPERATION"position to

“OFF" position.

Spraying with Usual Chemicals

Ja) 527628-215, spraying systea

Switching - put the PPNG-15 switch from OFF position to
*OPERATION*position or put the PPNG-15 switch

from"MIXING"position to OFF position and then,

after 10 seconds, put it to"OPERATION"position.

Mixture = shift tne PPNG-15 switch from OFF position to

“MIXING#position or from*OPERATION"position to

"MIXINGY

Switching off - put the PPNG-15 switch from"OPERATION"posi=

tion to OFF position.

{b/ $27636-0 spraying systema with the injector.

Switching on = put the PENG-15 switch from OFF position

to OPERATION position or from"MIXING® to

"OPERATION?

Mixing - put the PPNG-1 5 switch from "OFF* position to

"MIXING? or from "OPERATION" position to "MIXING®.

Switching off = put the PPNG-15 switch from "OPERATION" poe

sition first into "MIXING" position to suck

out the chemicals from sub-wing pipes and

then to "OFF" position.

OT)

wsk ~342-82 owe set. ew. 158-9 81
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RADIO as i

EJ a
Three CE

‘switch PPNG-S

ee TE

Frome Me 10_port side

AG EQUIPMENT

OPER MODE SHITCH

Fig. 4.16. Agricultural Equipment Control

wsk 30-82 Sooo ext ow. 155-78
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8. Tables ef Approxinete Flow Rates of Cr

of V = 160 km/h

ais at Plighs Specé

4 st Type of spraying Equipment

systen

Total time

of hopper

ezptyin

Litres/s] /in sec

4 x system With shut-off valves/Not less +12

628.215 /with then 12
nozzles No. 4

Without shut-off Not less &2

valves than 16,5)

2 | Spray systez with | With shut-off valves|Not less 112
then 12

ut shuteolt Wot ess £2

than 145

3 | Seray system with | With nozzles of.No.1|H#ot mera 540
tanks than 2,5

With nozzles of No. [Not les 180

19 than 0,3

The spraying may be carried cut with nozzles of dimensions:

4,2x5,5 mm, 2x5,5 mm, 3x5,5 =a, 4x5,5 ma, 5x5,5 mz marked sequen-

tially with numbers 1 to 5. Besides, valves £20 may be used with

caps E23. On airplanes released Crom Manufacturer's Works the

nozzles No.4 are installed wnile the cther ones are given over

in a set with spare parts.

Nezzles with numbers subsequently lowered by one reduce each tie

me the flow rate by 1/s in relation to p: tous velue. The flow

rate of the liquid may also be reduced by using nozzles

S27699-403 /with holes 1x1 mu/ as well as by instelling glends

$27509-537 of appropriate dimensions into square connection of

distributing pipe of spraying aystea and by using *blincTM noze

les fwitnout holes/ installed on sudving pipes e.g. in

every second hole /maxizun/.

— Wak HO Dose ext. ew. 1584: 51
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In case of installing the E-25 valves and F-23 caps /added

1:1 to spare s2t/ the flow rate cf sprayed liquid must be not

higher than 16 1/5.

The width of uniformly sprayed swath at an altitude of 10+15

and at flignt speed of 1550-160 km/h is 60 a.

CAUTION: While using the spraying system suction tanks/on

subwing pipes/ and installing the nozzle Ne.1 into

the tee yipe it is recommended te blank every

secend spray nozzle with "blind" nozzle $z7609-402-6

on subwing pipes,

B. Dry Cheniceïs

The table end diagram specify the approxitate average flow ra-

tes per seconds for individual fertilizers with various degrees

of opening the closing threat shutters.

The actual flow rates per second of the chemicals are to be

determined practically during operation while taking into acco-

unt the type of substance, mumidity and granulation as well as

other individual characteristics of chemicals used.

Specifications { Position of adjusting screw end
of chemicals

ie) 19 29 { 30 40 sc €O {max.
appe
roxe

&6

a} 2 à ej 5 6 7 Ë 9

Granuleted 13 49 27 | 34 42 5G 56 64

carbemide

Potasium salt 11 145 419 245 29 34 39 £2
crystalline

Superphospha= 44 18 22 | 27 27 36 44 4a
te, powder

wet —$42-82 does ext. ow. 158-781

April 5, £3 440
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NX
\

60 \

NN
Granulated carbamideX

50 NT
X

| NX
] X Superphosphate

N /powder/

3c

20 ~ ~~
NN

Crystalline N,.
Ssiua salt, NS

46

60 50 *O 3G 20 10 ©

Output versus acjurtment position,

wk 082 Joco ext. ow, 158981
440
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9. Safety Rules

The airplane crew must observe safety rules resulting from

specifie conditions of agricultural operations and in partie

cular:

- do not dump the chemicals from the hopper anywhere but on

strictly determined terrain covered by agricultural action;

- keep appropriate altitudes necessary in respect of flight

safety and operation efficiency;

- close the door and windows of the cockpit when chemicals

are being loaded into airplane;

~ supply fresh air into cockpit during the flight by switching

the ventilation system and shifting the cockpit window

panes, if necessary.

The chemicals used in agriculture for dusting or spraying by

An-2 airplanes are, as a rule, poisons for humans.

During preparatory operations /filling airplane with chemi-

¢als/ the airplane surrounding air and air inside contain

offen toxic dust fn concentrations exceeding the acsepta-

le values. The taxic chemicals may get in touch with clothes,

shoes and bare parts of the body.

When performing the operations of dusting and/or spreying witn

the toxic substances the airplane crew is forbidden to smoke,

eat or keep foodstuffs in the cockpit as well as in pockets

of their working cloths.

After ending tne work the body must be washec with warm

water ané soap /hands and face must be washed very throughly,

and mouth is to be flushed with clean water/.

wak ~342-82 ees srt. ew. 158-9:81
bebd
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Syzptoms of Chronic Intoxication

Constant overall headache, sleep cisturbances, quick tiring,

nervousness, weakening of memory.

Symotozs of Acute Intoxication

Burning in the mouth end along the alimentary cand] sore throat,

saiivation, accessive excitability, feeling of warmth, acute

headache, difficulty in breathing, voniting,diarrhoea, stomach

coïic, motion coordinating disturbances.

First Help

Remove the sick from toxic environment, cause him to vonit

or give him vomitories, observe pulse and breath. Call the

doctor.

Wek 342-42 Sono ext om 158-7281

4-10
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EMERGENCY SITUATIONS
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SECTION 5

EMERGENCY SITUATICNS

4. Engine Failure During Take-off

/1/ Woen engine suffered failure during take-off, the airplane

has a tendency to incline towards the nose. Immediate and

decisive action of the pitot is necessary to level the

airplane in time at low altitude before touch down.

/2/ Should the engine fail during take-off, the safe landing

forward is possible, depending on speed and on the rement

of engine failure, on those airfields and landing fields

which ensure the following distances from the begininning

of tare-off:

Airplane speed at Landing speed | Distance
the moment of en- | begining
gine faflure |

ka/n km/h =

Takeecff with flaps retracted at a ratet

power of the engine

110 i 440 70

Take-off with fleps lowered to 50 deg

at the rated power of the engine

80 { £0 | £30

Qa

The walues given above correspond to windless weather

conditions of international standard atmoshpere Ser the

airplane having the take off weight of 5250 kg while using

the recommended techniques of take-cff and normal braked

landing mm.

wok ~342-82 loco ext. ow, 158-81
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/3/ Should the engine fail during take-off from landing field

wnich dimensions are not sufficient for lending forward,

the touch-doum shall take place beyond the limits of the

used part of landing field. In such case slight deviation

fros take-off direction is allowed to avoid obstacles.

Emergency landing is to be carried out.

2. Engine Failure after Take-cff

rAlA

/2/

13

Should engine failure take place after take-pff but before

perforæing the first tum at an altitude of 100 m the

return to the landing field is impossible. Im such case

the direction @ emergency landing is to be chosen taking into

account the position of obstacles in takeeoff direction.

The range of gliding flight from an altitude of 100 a

with engine switched off is 800 = froma a speed of 130 ku/h

in quiet air.

If engine failure happened at the sopent of finishing the

first turm /an altitude of 120 to 130 n/ a landing om lane

ding field ia to be carried out by immediate taking a turn

of 96° with a bank of 30 deg and.s speed of 155 km/h to-

ward the landing place.

While taking a turn the airplane looses about 60 m of its

altitude. Calculation for landing is to be corrected by

lowering flaps.

Gliding flight with flaps lowered to 30 deg is to be carried

out at a speed of 120-125 km/h with subsequent flattening-

“out as usual,

CAUTION: The method of carrying out the emergency lending

is described in the further part of this section.

Engine failure end engine re-utarting in fight

Engine re-starting in case of its failure during flight is

easy to do but only possible when the cause of this failu-

re has been cleared. Amoung the causes which may be cleared

during flight, and which may be coimteracted at least pro

visionally, are the following:

5-00
Page 2
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A.

Ce

D.

No fuel flow to engine resulting from:

/1f Minimum, improper moving /clesing/ the fuel valve.

1/21 Sucking of air by fuel pump. This defect may happen when

there is very little fuel in tanks and violent evolutions

are performed at the sane time.

/3/ Flight «ith fuel valve shifted to one group of tanks and

full emptying of fuel from that group.

/4/ Mechanical impurities in fuel systea /filters/.

15/ Poel pump damage.

The characteristic feature of e/m defects is the total or parti-

cai fuel pressure drop in the systeu,

incorrect mixture radio due to its excessive leaning by aiti-

tude correction lever.

Ho air flow to carburetor due to icing of air intake.

Re-sterting Engine in Flight.

Im all a/u instances of defects in flight the propeller conti-

mues to turn, after engine ceased to operate, /due to autoro-

tation/ all through the range of speed down to and including

stall speed. The efficiency and speed of resuming normal engi-

ne operation will be dependent only om the efficiency and

speed of clearing the cause of engine operation break.

To resume normal operation af the engine the crew must do

the following operations:

{11 Pasure flight speed ef 150-160 km/h.

/2/ Adjust acceleration lever to a position as for starting

mm the ground. Do not switch off the magnetos and do

not change position of shut-o?f valve.

april 5, 83
wok 36-22 Jose oct on. SEER
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/3/ If the indicstor indicates lack of fuel pressure or

its drop:

- check position of fuel valve and set it to "OPEN TANKS";

- use hand pump to creste fuel pressure of 25 to 35 kPa

5,25 to 0,35 kef/en?/ in the system.

/L/ If mixture leaning was used - the altitude corrector

lever is to be shniftec to extreme rear position corregpon=

ding to full enrichment of the mixture.

/3/ if the flignt was carried out under conditions conducive to

ising fuil heating of air entering carburetor is to be

switched on.

After coing this operations tne engine shall start opera-

tins.

EAUTION! in case of lenger lasting flight with engine inope—

rative the oiling up cf ignition plugs may take

place. In such s case the starting may be facili-

tated in acdition to operations as above = by

switching on the ignition and pressing for a few

seconds the handle of starter /to get stronger

sparking on ignition plugs and a delayed ignition/.

ELrergencv Laniing

Emergency ianding is te be carried cut in cases when the possi

bility 21 continuing the flight is excluded {break in engine

operation, fire in flight and the like/. During emergensy lan-

ding the piloting of the airpiane and control cf instruments

in cockpit are to be performed personally by the chief comagn-

der.

The second member of the crew = after decision about emergam-

cy landing has been taken by the chief commander = observes

constantly the rigttside towards the direction sf gliding

flight to warm the commacder about any obstacles, ip his in

choose the place for landing and in determinémg the direction

wek 302-82 Jose oni. ou. 158-7251
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of wind as well as transmits by radio a report about the place

and time of emergency lending.

In case of emergency landing the airplane commander is obliged

tos

- chose the place of landing;

- switch off fuel supply and magnetos and lower the flans
to 39,5 deg.

The touch dow is to be carried out with mushing at a speed

of 80-85 km/h. While landing onto the forest choose the low

/ young / and thiek trees, When lending onto marsh land choose

surfaces covered with bushes and bulrush. The calculation for

landing is to be carried out with overhoot while loosing the

excessive speed by lowering flaps or sliding.

5. Beheviour of Crew in Various Dangerous Situations During

Flight

A. Engine Fire During Flignt

Should engine fire be noticed during flight, the chief

commander is obliged tc switch off immediately the engine

fuel supply while shifting the shut-off lever to "STOP"

position and fuel valve to position "FUEL CUT OFF*+to

switch off magnetos and converter, to close the engine

cowl flaps, to tear off leaden seal from protecting cap

end press the push button with description "FIRE®: and

to emergency land.

B. Fire on Airplane Board During Flight

In case of fire on board of airplane during flight the

crew must first of all determine its source and then

take measures to put fire down without opening the

dome windows or entrance door.

{ef Close ventilation end switch off heating /if it was

on/.

wok =3€2-82 Jose ect. ow. 153-7: 81
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le,

feof

Put the fire down with hand fire extinguishers availae

ble on bsard in cockpit and in cargo-passenger cabin.

If the focus of fire {s in an eesily accessible open

clothesto tramp out the fire.

of fire endangers the cables cf the ele-

rit systez, the power supply is to be cut off by

switching off the battery and converter.

CAUTION! 1.The duty of quick and efficient extinguishing

of fire on board of airplane lies on the second

member of the srew /2nd pilot, flight engineer

or navigator = depending on the composition of

the srew/,

The chief commander /ist pilot/ remains at tne

controis and prepares for emergency landing in

tase the extinguishing attempt proves unsuccess=

ful.

2.in particular situations of fire on board the

airplane, not covered by this manual the proce-

dure to be taken is up to the chief commander

considering first of all the safety of the crew,

passengers and third persons.

inefficiency of Fuel Supply System

[AT

/2/

Complete drop of fuel pressure and break in engine

operation - proceed in accordance with para 3. /Engine

failure and engine re-starting in flight/ while prepa-

ring for emergency landing. Emergency land if engine

will not re-start.

Complete drop of fuel pressure at normal engine opera-

tion = leaks in the systes or seizures in pump valve =

land on the nearest accessory landing field.

S=00
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134 Drop in fuel pressure by about 10 rPa /0.9 uet/on*/
due t9 impurities in the insert of 12TF2S=-1 fine filter.

- in case of umstable engine operation, keep fuel pressu-

re with hand pump and land on the nearest accessory

landing field.

D. Inefficiency in Cil Systen

14

/2/

Complete or partiel drop in oil pressure accompanied

by propeller transition to high pitch: 1.e. drep in

engine speed end ustable cperation with a tendency to

stop.Emergency land?

Complete or partial drop in oil pressure while engine

operation remains normal with no drop of speed - pessi-

ble damage to pressure gauge or contamination. cf fil

Land om the nearest accessory landing fieia.

E. Engine Tespersture Conditions

raya

f2f

154

Increese of eylinder-head tezperature ebcve the accer=

table value for horizontal flight /witn open engine

cowl flaps/ - a risk of engine seizure.

Land on the nearest accessory landing field while

choosing the route enabling emergency landing.

Dramatic increase in oii temperature in horizontal

flight with open oil cooler shutters - a risk cf engine

seizure. Land on the nearest accessory landing fie

while choosing the route enabling emergency landing.

01 temperature increase and its upkeep ebove the

value acceptable in horizontal flight with cooler

stutters fully opened in winter - thickening cf cil

in the cooler.

wk ~342-82 3oao sxt. ew. 158-9:81
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If cooler heating attempts give no positive results,

land on the meerest accessory landing field.

F. Smell of Gasoline with Simultaneous Gasoline Pressure Drop.

If gasoline smell appears in the cockpit with simultaneous

gasoline pressure drop by less then C.2 kgs /on* the chief
commander must make a decision ebout the necessity to emergen-

cy land onto e place chosen from the air while svitchirs OFF

the converter and all the units powered by it except for thoe

se specified in subsection "Converter inoperative” and carry

out the landing.

Prior to landing, cut off fuel supply end shift fuel valve

to position "FUEL OFF" as well as switch off magnetos end

battery.

For emergency landing by might the battery is to be switched

off oly in the final phase of lamding run.

In extreme cases, when no place appropriate for emergency

landing is available, it is acceptable that gasoline pressure

be maintained with hand pump and that flight be continued to

the nearest place where landing will be feasible.

CG. Converter Inoperative.

Converter failure is indicated by a red warning lazp “Conver=

ter inoperative". In such case, zake sure that:

- converter is not loaded - use ammeter the pointer of which

is to be at "0";

- battery fa discharged = use voltammeter the pointer of

which shall deviate to the right fran *0*.

On making sure that the converter does not operate leave

the following instruments switched on:

- all instruments for engine operation trois

= left artificial horizen AGKL7B and GPE4E;

5-00 wak -342-82 does oct. ow, 153-9: 81
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= /WHO/ radio station for very stort waves.

The loading required by a/m mergy receivers is about 6.5 A.

The retaining energy receivera sre to be switched off and

only switched on when it is vitally necessary.

In such a Case twp 124-30 batteries shall ensure the power

supply for airplane board systes for a fight lesting at

least 2 hours.

To know the reseywe of battery capacity the periodic inspec-

tion of its charging is to be carried out with the voltmeter.

H. Damage to Control Systems

/1/ Should one of the cables or tigerods cf airplame control

system be torn the airplane commander is obliged to carry

out the emergency lemding.

/2/ If one of trimming tabs is excessively displaced /with no

possibitity of return/ the AZS umit of this trimming tab

tm central control desk is to be switched off immedictely

/to prevent further displecerent of this trimming tab to

extreme position/.

{3/ In case of excessive displacenent of the trimming tab of

the rudder or that of ailerons and appearance of considera-

ble forces on control elements, reduce the indicated

epeed of the airplame te 460 ku/h.

{bf The airplane commemier is to carry out foliowing opera-

tions when faced by attomatic displacement of elevator

trimming tab to extreme position:

a/ diving

e lead the atrpleme te harizontal flight, do not allow

any substuntisl loading and exceeding the matin

acceptable speeds

« keep indicated speed of 140 km/h amd chosse appro-

priate parameters ef engine operation;

woh -300 Ieee ei on. BETS
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b/ Pitching-up

© when large forces appear en the flying controls,

counter the pull up moment while not edmitting the

airplane to go intc large angles of incidence or to

exceed the minimm acceptable airspeed and keep the

indicated speed of 135-140 km/h.

CACTICN: 1. Wher. the trimming tab of the elevator is

displaced in extreme position for *pitch

up", the forces on flying controls ere

æucb higher than when dispimced for diving.

2. If urgently necessary,the 2nd pilot £elps

in countering the pulleup moment on thse

order from airplane commander.

/5/ In flight with cemsiderable displacement of eny trimmine

tab the turns gust be carried out with bank not sore than

15 deg.

I. Break of Carrier Tape of Interwing Craxmber

When the cartier tape broke curing flight the eirplame coman-

der is obliged to determine flight conditions whick do net

csuse vibration of the remaining tapes, reduce Slignt speed to

150 km/h and land cn toe nearest landing place while avoiding

sudden turns.

12 the flight takes place tx conditions of turbulent air, lind

on the nearest lending ficid which ensures safe ianding.

Bresking of supporting isterewing tape is not a sufficient

cause for imsediate termination of flight.

In such a case do not permit eirpisne susbing while lending.

5-00 ni JO dues ect on. 155-05
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K. Vibrations of Engine, Interwing Chamber Tapez or Horizontal

Stabilizer During Flight.

Le

In case the vibrations of any cf a/m elements occur during

flight it should be striven to reduce vistations by changing

engine speed or flight speed. Depending on the amount of

vibration the flight ie to be continued to target airfield

or to nearest eccessory airfield.

Flight During Storm

44

12

13/

Should a storm be met during Night oc predetermined track

so thet it cannot by bypassed the airplane coumander is

obliged to return to the nearest airfield. If you got

into an area of intensive storm the chief commancer fs

obliged to take all measures necessary tc leave this erea

As soon as possible.

The crossing of storm front or gcing into the area of

stormy clouds of local character is dangerous because cf

a rick of getting into en area of electric discharges.

Besides, high turbulence of air in storm area causes

sudden shocks of the airplane which may lead to its

destruction.

If the airplane gets onto the ascending streas of air

/which may take plece in flights in mountainous terrein/

Keep the recommended flight speed by reducing the mani-

fold pressure without changing engine speed; when air-

Plane gets into descending sir streas engine pover. is to

be increased to counteract the descent of the airplane,

If airplape continues to.descend the engine power is to

de Increased to rated value (of-m = 2100 RPM), MP «

1197 hPa (900 mag) and flight speed. reduced to 150 km/h

to increase the rate of climb,

April 5, 8&3
ok BOR top zo 158-728)
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M. Emergency Sailing Out of Airplume in Flight.

Should mandatory need arise for emergency parachute jump

the eirplane crew is obliged to de the following:

/1/ Direct sirpiane towards uninhabited ferrain.

/2/ Cut off fuel supply to engine and switch off sagnetos.

/3/ Determine /if possible/ the conditions of horizontal

flight at a speed of 120 to 140 km/h.

/L/ Perform a rescue ‘mp through the door of cargo cabin.

CAUTION: Conditions im which the crew has the right to leave

the airplane are specified in separate rules.

N. Leaving Airplane Through Emergency Exit

If the cockpit door and cargo cabin door /of the airplae/

are blocked in case of emergency landing the airplane may be

left through emergency exit in the upper part of the dome.

Tne opening of emergency exit ‘takes place by pulling toward

yourself the levers positioned on the central push rod of

the dome cover.On releasing the cover from supports om the dome

it is to be thrown away and the airplane is to be left through

the free space.

C. Replacement of Fuses and Electric Bulbs During Flight,

Fuses of type SP [SP-1, SP-2 and SP-5) serving to protect

the circuits of altermating current of a voltage of 36V and

245 V are to be found in the bax "RK 77, which is installed

on the wall of the fuselage in cargo cabin above the floor

near frame No.5 at the right side.

wk 34242 Beso sat. ow. 158-9281
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The box contains the following fuses:

- for P0-500 working converter /SP-5/;

= for P0-500 reserve converter /SP-5/;

= tor WF-150 voltmeter /SP-1/;

- for MRP-56P unit /SP-1/;

~ for ARK-9 radiocampass /SP=-1/;

for RW-UM radioaltiseter /SP-2/;

© for AGK-47B artificial horizon /SP-1/;

- Tor GlK-1 gyroscopic compass /SP-5/.

On the inside of the box cover there sre spare fuses three of

each SPe1, SP=2 and SPe5.

Should voltage be missing in amy of afm circuits the fuse

is to be checked if not turned out end, t¢ that is the

Case, replaced by a new one.

If the replacement takes place during flight when power

supply busses are wder voltage, caution is to be exercised.

Should any of the following electric bulbs become burned:

UPO in UPO4 light
sm-15 in 25-39 light
SM-30 in EESRK-45 light
SN-39 in SM-61 Light

they are to be replaced by new es:

Toe apare electric bulbs are in the central switchboard /CRS/

installed on the left wall of the fuselage near the frame

Ho. 5 above the floor of cargo-passenger cabin.

P, Using Pilings-Signalling Piiter

Intermittent flashing or continuous lighting of the light

om left instrument panel with a caption “Filings Present® -

pay special attention to cil temperature end pressure.

wok 242-2 Bese et on, SERS
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If oil temperature, rises or ail pressure crops with

accompanying flashes or continued lignting af the laup -

land on the nearest landing field while choosing a track

which enables emergency landing.

5-00 wet -30-2 Seno ott. ox. 153-081
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Diagram of Taken Cargo in Relation to Quantity

of fuel in Tanks,

ky Weight of taken Cargo

ef airplane + C: arb dk La = 3600 kg
nt of airplane + crew of 2 persons + 011 = 3650 kg

cnt of airplene + crew of 2 persons + 011 = 3700 kg

sort] | |.
poo |__\/"xe
AN 3 F
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60

4560 ms
1406

i

4

AMA~SS
1206 J~

SN

N
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N
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00 20 300 40 80 ED 700 80 S60 1000 100 1200

Quantity of Fuel in Tanks

CAUTION: Data accepted for the diagram of taken load:

crew 160 kg and oil 75 kg

total weight a, = 5500 kg

6-00 ok ~342-82 Sous oct ow. 150-7581
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January §/B8 7-00

p.0-3
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EJPPLEMERT Xo. 4

LIST OF AE TORS AND DESIGNATIONS

Kess ef empty ai rriane with additional equipment

ée;tec for performing the assigned task fenpty msss/

s
Pressure

Alvituces

wok -242-82 Joeo srl. ew. 158-9:81
Fa

wl
Page 1
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Ap. RON. - Agricultural equipment.

D - Dose of checicrls

Bite. - Mininus altituée

Lew. - Left

PRAW. - Right

MAW /ISA/ = International standard atmosphere

OFRYSK - Spraying

OPYL. = Dusting

PF - Pressure of chezicals

5 - Working sweth width

q = Flow rate of chericals

totoc2. - Antient tempergture

xt - Flac displacement angle

EYL. © Switched OFF

ss wok 3022 Jose axl. ow. 1569-81

Face 2 April 5, 83
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SUFFLIRERT No. 2

43

ue

it fe
pescal

kilogrez

force per 4er

sqvare cen- kef/en
timeter

milineters

ef mercury ag 1 mg = 123,222 52 |
cours t

\
POWER wat ¥ We Ws /1e/ |

borse power UNS TES.ASETE {

}

CAUTION: This manual presentsperaneters in S1 and

in metric systez ef units.

December 5,8
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PAGE

Supplement Nc 16 43

iG SUPPLEMENT TQ FLIGHT MANUAL FOR An-2 AIRCRAFT,

PRWERFO WITH ASZ62IR ENGINE. An-2P-PASSENGEP

VERSION OF ATRORAFT

Suapiement Ho. 15 6°

Tnt SUPPIEMENT Th FLIGHT MANUAL FOR An-2 AIRCRAFT

POWERED WITH ASz621R ENGINE. An-21B TRANSPORT-

-PARACHUTE VERSION GF AIRMEAFT

fSunnienent No 6

71
er THIS SUPPLEMENT TO THE FLISHT MANUAL OF THE ANT

AJRPLANE EGUIPPED WITH THE ASz-é21R ENGINE

SEALS WITH THE OPERATION GF THE FOLLOWING RADIO-

HAVIGATINNAL EQUIPMENT

2 ORY 165 mesic COMM/HAV transceiver (COR 1 NAY 1)

KY 165 reserve CAMM/HNAV transceiver {ROM 2 HAY TZ)

ur % 67 recic direction fincer (ADF).

C À 79 transdonder with KEA :25 encoding altimeter

5. “Nh 62h Gistance measuring ecvionent “DME>.

A KRA 25% recis

7 KOS BSE picts

ement No. 1£

SUPPLEMENT TD THE Rez~

FLIGHT MANUAL

~PASSENGE

OF PASSENGER C

Effective or tne
pea,

» 1038-25.

p.t-4 Octoher 79’ uo o
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SUPPLEMENT Ko. 3

SUPPLIMENT TO TH= FLIGHT J'ANUAL FOR An

AIRCRAFT POZTRED BY ASz-62IR ENGINE,

An-2 TP VERSION ADAPTED FOR TRANSPORTATION

OF PATIENTS

; Airplane: 1G211-01, 16211-02

@ 1G214-06, 16214-07

SECTION 1-00

B. Cargo-passenger cabin

The cargo-passenger c&bin of An-2TP airplane acapted for

cérrying patients is nocified in comparison with the serial

airplane in transport-passenger version.

Due to those modifications as well as adéitional equipsant

installed on the airplane it may be utilized in the following

basie versions:

- version 1 = the airplene is equipped with 6 /six/ stretchers

grouped by three at each wall, 1 /one/ seat

mounted on the cabin starboard at the frane

Fo. 15;

- version II= the eirplare is adepteë for transportation of

7 /seven/ passengers in confortable seats.

“ compound version = the pessencer seats mounted on the cabin

one Fall and the stretchers on the second tall.

For trensportation of patients, till the special stretchers

will be done, the standard stretchers with standard attach-

ment /i.e. cables and brackets on both cebin walls/ ere used.

wsk ~342-82 Joe ext. ow. 158-9: 5

February 15,65 2550 5
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The special stretchers are attached by means of racks and

Drackets which say be quickly installed or removed.

The special stretchers are quickly installed on the airplanes

and protected against their displacement by means of blocking.

Additional equipasnt for carrying patients consists of:

holders for drip installed on the ceiling, dracket on frase

Bo 5 for fixing two oxygen cylinders of 5 1 capacity each,

domncast ventilatora installed between stretchers.

%o establish eontact between cabin personnel and crew the

SP0-7 caller's box is used.

It is mounted nearby the seat at frase Ko 15,

At airplane standstill in order to change the aie in passenger

esbin the ventilating system shold be actueted,

In erder to switch. on the fans installed in onderwing containers

pat the change-pver switch situated on the L.H, panel into the

position "WLACZ" / ON fe

The fans force the air into ventilating collectors installed on

botL cabin aides.

The containers are moumted on the airplane instead of air scoops

/see, Fig. 1.8. position Ko 7/.

he passenger cabin is additionally farnished with het air

collectors.

Bot air consumption may be individually controlled by means of

collector shutters.

Air heating system is shown in Pig. 7.1.

In oréér to facilitate the passengers entrance and exit the

sirplane 4s equipped with the speciel entrance stairs with

handrails,

wak 382 Jove art ow. 158-7:81

7-00 !

Page 6 Pebroary 15,85)
i
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air intake

2-shutter control cables

3-distributor
&ecistributor control lever

S-passenger cabin heeting collector

G-cockpit heating valve

?-collector
bewindshield heating valve

9-hot air outlet
10-heeteé windshield

Aisthrottles

12—exhaust manifold

13-pipe

wsk —342-82 Sone sxt, ow. 158-9:81

7-00

Pebroary 15,85 Page 7
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SECTION 4-0

BORMEL PROCEDURES

D. £irplane loading

Enpty #i=plens mass and its center of gravity with seata

end stretchers nounted on the eirplane are given on page

7-09/8.

Considering, that the center of gravity at fall amount of

fuel, crew and patients together with medical staff does

not exceed 30,5 % MAC it is sufficient to sum up the mass

of airplane loaded for take-off.

If the passenger from 1£t seat passes to the lavatory the

center of gravity will nct exceed 32 & MAC.

WARNING! Ths passengers are not elicwed to etend in the

lavatory at take-off and lending.

wsk =342-£2 Joeo ari. ow. 158-9:81

Page 8 
February 15,85 2)
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SUPPLEEIEUNT Ko. 4

to the Flight Manuel for the Ane2 aircraft powered y

ASz-62IR engine being equipped with the "BAKZAN-5®

transceiver,

MBAKLANSE® transceiver operetion

1. Switching the transceiver into operation,

2.

a/ Before switching the transceiver into cperation set the

PSz /UB/ switch situated on tne "BAKLAN-5" remote - control

panel to bottom position /OFF/ / BYEL./

b/ Put the operation mode switch to positien UKR ÆKP/ and

turn the general volume control / OSIA4 / to obtain

max, Volume on the SPU intercom caller’s box.

cf Saitch on the transceiver supply by means of AZS~5 with

the inscription UKF situated on the central instrument

panel, After 1 mimte since the moment of its switching on

the "BAKLAN5® transceiver will be reacy to work.

d/ Adjust the volume dy means of volume control situated on

the SPU control panel.

Switching the transceiver to desired communication channel,

Select the desired frequency using two knobs situated en *%:

trensceiver remote control penel /Fip. 7.2/«

3, Change from reception to trersrission. In order to pass

from reception to transnission press the push-button

on the left or risht control wheel as appripriate depenc

oy which place the talk vill be carried fron,

Passing from transmission to reception is established after

release of the push-button.

hay 6, €5
weak “HE dose act ow. 1554-84
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Fin. 7.2. SHAEARS" transceiver control panel

1,3-fresuency imobds /selectors/;

é-sgquelch suppressor change-sver switch.

=D 
ws <M dons att. on. 1589.81

Fave 142 

Hay 6, 35
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7-00
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Suprlemext to the Flignt Manuel for An-2 aircraft

powered py ASz-G2I2; An-2R /ecricultural version

adapted for trarsportation ef passengers

Tis Supplenent is aimed et informing the gromd and

flight steff about service conditions of An-2 aircraft in agri-

cultural version, being ecuipped with additional equiprent

/G6eseribeé further on/ for transportetion of 12 passengers in

more confcertable concitiozs.

&. CABINS

B. Carfo-pessencer cabin

Ovine to edcitionel equipment and different modifica

tions introduced to cabin it ney be used for trensportetion of

passensers /vesiées its nein functions, i.e. for agricultural,

trensport-paratroop end esnitary vesks/.

Owing to these nocizications a considerable gain in travel com

fort and cubin fectures es compared with the aircreft in agri-

culturel, transport-parstrocp anc even trensport-passengers ver=

sion, hes been also achieved.

The cebin in pessencer version contains:

- twelve soft seats instalied in flight éirection in 4 rors,

3 seats in each row. The sect backrest is of reclining type end

eutoretically returns to its initial positions

7-00

Roveaber 15/85 pe 15
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= Geooretive upholstery of cabin walls, ceiling, frames Fe 5 nnd

15:

- energency /escepe/ batch ruilt

franes Ko 10 and 12. It is intonde

to abandon the aircrazt% in cc

ficult to leave it through the Cocr;

ay
an he cabin sterboard tetwoen

to emable the passengers

se when it is ‘upossible or cif=

+

+

ê

- eutible simsliing systen cc ceil the crew nemobers, It consicte

of the ShZ-2-45- bell instelleé in the cockpit and four celle

-push-buttons 204 K instelicé on frames Fe 7 ané 10 on both

fuselage aides nearby the seats, es well ès lemps Ccieposed on

abin oeiling;

In consequence of installation of euersency hatch, the aircraft

in sant Pe % four stretchers only

/aot tchers = on ths aircre?t pert

side and € - on its starboard.

In order to enable the passenrers entrance end exit, the entrance

steir ere used, just as in An-2TP version

in flisnt, the stairs are fixed to the freme No 45 on the aircraft

starboard,

The aircreft is edéitic: ily eapipped with pneumatic system

arranced for duel contre] cf wheel braking,

The cual control allows the instructor te teach the trainee the

way of breking the aircraft end even to completely assume personel

control of the breking operation.

CRSPTLR 4-20 ALROCRAF® FQULTEISNT

4, Plight, navigationzl ond reéto ecuinsent

fhe airerafs bas been additionelly eouipned with the reserve

7-00

be 16 December 5,86
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ultra-short waves /US¥/ trensceiver ES 6102.

This trensceiver is set op on the right instrument panel.

Actuation anc servicing of the transceiver are described in

section 4-20.

Section 4-00 FORMAL PROCEDURES

Aircreft oacing

In the passenger-trensport version of the aircralt

the trenzport cf 12 pessengers with their personal lugzeze

£s pernizsible,

The center of grevity of loaded eirplane must be deterzined

each time befcre the flight on the basis of center-of-gravity

deterrinetion ¢Legram and loecirg exemple.

Enpty eirc-nft usss end center of gravity position ere given

in the Extract fron eirplane weighing sheet on page Ko 21,

The way of determining the center of grevity position from

diagram end by statio~zoment method is given in Flight Manuel

@m page 4-09/23.

Loading exerple:

= empty airplene with center of sravity

et 21,952 WAC /es an instance/ 3505

- passengers / 12 x 75 / 900
= eres 160

- oil 59

- fuel 855

Lirplane leaded for teke-cff £500 kg

Center ef grevity ecc. to diacrem is 30.7 # MAC

BARRING! THe passengers ere not &ilowed tc stand in the

lavatory and near the emergency hetch at take-off,

elinb and landing.

es 342-62 3000 art. ew. 158-981

7-00

December <,85 Fase 17
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Empty mass in hg

BRS EE

>

&

©

Ê

sets
fuel 8FT ORCFseats

DCIFa rowCRT
SIGIaAle ISNEICSEES

motos

Rires ta

Fosserce |lavabo T 1f 7 i ge con OE Tea od Jui number ©2 ap senders i i00): cs a: 25 TEL. M
FH 32 3X 35

? Z x à © a + ias a x ft SESS(gD -— ‘ —1 XA \ TKQQ ———— \1) = à AN'AVS A&D —~— ——ere DSCages ADE Se àBig — — — NNNevenuer 15/25
Diagram for Determining Position of Center of Gravity.
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Itec Rane of equipment Drewing num

fumit/ ber, type

4 2 3

Batteries 12A30 2 x z =

| 2 Cushion fer piiots
! seats 2 x T x

| 3 Signal pistcl end
f 42 signel rockets set x x =

be Cergo mounting
; cords fine tier
| imbedded box/ g - x -
5 Cargo mounting

clerps 47 - z -

16 | Carper PP100G00 4 - - z

i? Step FP1375-0 4 - - x

is Step serial Ano 4 x x -
19 | Hand-ratl MIPOLSO~20 + - x £
1 39 Cerpospassenger ce

bin ventilating
t system | }
i sf venting collec- | |

tors H Lak = { = =

of exheust fon i
with pipes {28-201 4 = -

54 | Floor paneis BzJ0402.190 | 4 - = x

+2 | Fipor pentis S2J0402-150 no x - ”

430, Droping ropes SZ 150 1 set - x -

ab | Cargo-passen.
| cabin decoresi gust ag fe

lushoistery AmeZTP À set - x =
450 j Decoret)

stery of 5 enc 48
freres ~ = a =

45 | Pessenger seets

vith peits 2212-1090 12 - . x

Le Koveuber 15/85
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1 2 3 & 7

17 f£ngie bers end pes-

senger seats fixing

units MP1369-0 4 set x

48 |Side passenger seats

with belts TPO448-0 12 ad

49 |Cushions MTPOL 59e

-239-1 42 =

20 Radio equipment
ADK-9 =" receiver,

frame entenna,feeder - - - x

21 Pusting and spryin,
lecuipment /2cc. to
WTS2-0-21/ - - - -

22 Pockpit door MTP0105 1 -
/irane Ho 5/

7-00
Becesber 5/65 ps 23/24
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SUPPLÉMENT Mo. 6

SUPFLEMENT TO THE FLIGEHT MANUAL FOR THE An

AIRCRAPT POFERED BY AS3-G62IR / AIRPLANE 1G220-26031/

PERTAINING TO ANOUN?T OP TRANSPCETSD PASSENGERS OR

PARACHUTISTS.

CHAPTER 2-00

Aircraft stowage

The aircraft can carry 11 passengsza or perechutists.

/The seat Ko. 1 is not mounted on the aircrfat/.

The C.G. position of the stowed aircraft shall be determi-

ned on dase of the diagram with the exception of the

passenger on first sest.

The seets arrangement ia showed in Pig. Ko. Pode

Flight direction
—<——$—$—$—$ _

frome. NaS Ltang Nols
Pig. 7.2. Seats arrengenent

June 10/85 7-00
Page 25/26
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SUPPLESENT Ko y

SUPPLEMENT TO THE FLIGHT KANUAL FOR An-2 AIRCRAFT

POFERED BY AS2—62IR ENGINE AND EQUIPPED WITH A NEW

TAIL GHEEL

Mandatory from 1G224-01 airplane

GERERAL

This Supplement is eimed at informing the service and flight

personnel of changes conc. the in-2 tail wheel replacement by

another ons.

B'EATEMENT OF MODIFICATIONS

From 16224-01 airplene, tead of the teil wheel nade of

4E-6 forging furnished with the blocking system to block the

vail wheel in neutral position, the tail wheel nade of welded

elements without blocking system is asec.

The new tail wheel is set up into neutral position at take-orf

and lending by means of cam eysten.

Im consequence of the &.m. the fcllowing mits are not instel-

led on the cirplene:

4. Air hoist and electro-pneumatic valve 694700M of pneunctis

eystenz

2. AZS=5 and SL¥-61 signalling lamp on instrument panel central

plete /items 1 and 3 on psge 1-2C/6/

UTILIZATION

If you carry out works per “Control list" before take-off and

landing do not perform procedures cone, the inspection of teil

wheel blocking mechanisa,

wak —342-52 Sooo ari. ow. 158-9281

7-00

Jancary 25,67 Pace 27/26
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SUPPLEMENT No 8

SUPPLEMENT TO THE FLIGHT MARUAL FOR AN-2 AIRCRAFT

POWERED BY ASZ-621R ENGINE, RESULTING FROM INSTALLATION

OF SLATS DISPLACEMENT LIGHT SIGRALLING

Mandatory from 16214-09 eirplane, on special request

DESCRIPTION OF MODIFICATIONS

From 16214-09 eirplane the light signalling of slats displacenent

is installed, on soecisi request of the Users.

The light signalling is switched on by means of A7S-2, sitnatec

on instrument panel central plate. Close to it, the Lamp with

red filter is mounted. The lamp is alight at full displacement

of both slats.

Fig. 7.3. Instrument panel central plite

1-AZS-2 for sygnalling of slat displacenent

2-Signalling lamp of slats displacenent

wak =342-82 Jove art. ow, 155-981

March 10,87 7-00

face 77-
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SUPPLEMENT No?

SUPPLEMENT TO THE FLIGHT MANUAL FOR An-2 AIRCRAFT POWERED BY ASZ-621R ENGINE

RESULTING FROM INSTAW.ATION OF SLATS DISPLACEMENT LIGHT SIGHALLING AND I -

STALLATION OF LAMPS WITH INSCRIPTIONS "EXIT“ AND "EMERGENCY EXIT".

Mandatory for 16222-37 airplane {identity mark YU-BOP) on special request.

On User s special request on 16222-37 eirplane the light

signalling of slats displecement and the lamp with inscription

“EXIT” above pessenger door and the lamp with inscription

“EMERGENCY EXIT" above emergency hatch are instalied.

The lamp signalling slets displacement is installed on L.H. in-

strunent panel (Fig.7.4) and AZS-2 fer switching on the supply

of signalling circuit is installed on L.H. control desk (Fig.7.5)

The lamp "EXIT" is switched on by means of AZS-5 situated on

instrument panel central plate with inscription "A2S far lighting

siren behind instrument panel..."

Fip.7.4. Fig 7.5.

L.H. instrument panel L.H.control desk ;

l-lamp for signallip sists 1-AZS-2 for emergency exit lanp

displacement 2-AZS-2 for slats displacerent

signalling

7-00

JUNE 20,67 p.31/32
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SUPPLEMENT Ko. 10

SUPPLEMENT TO FLIGHT MANUAL OF THE AN-2 AIRPLANE

POWERED BY THE ASré2IR ENGINE RELATING TO THE GPE-

RATION OF THE FOLLOWING RADIO-NAVIGATIONAL EQUIPMENT

- AR 3201 VHF TRANSCEIVER

- AR 3202 VHF TRARSCEIVER

KR 87 AUTOMATIC DIRECTION FINDER

+ ATC-2000 TRANSPONDER WITH ENCODERG ALTIMETER

AND OPERATION OF THE AIRPLANE WITH 12 FORWARD FACING

PASSENGER SEATS.

Effectivity - 16224-13 end up.

1. AR3201 Trensceiver Opsreting Instructions

WARNING: Do NOT switch on the trensceiver during engine starting

or shutdown.

Before switching ON the trensceiver first switch ON the airplane

electrical system and the AZS-5 located on the central panel under

the inscription "COM I" snd put the mode selector Joceted on the

SPU-7 box to the position “UKR".

- position the switch 7 (f19.1) te "ON"; after e few seconds

the dipit 18B,BB wil] appear in the displsy; then the cæer-

gency frequency digit 121.500 will be sutometicelly displayed

when the channel selector 6 {8 in the position "A".

In the channel selectcr positions from ) thru 4 the pre-storec

channel frequencies will be displayed.

- if ea frequency other then the pre-stored ones (formely fed

into the memory) must be chosen position the switch 6 to "A"

and set the desired frequency using the knobs 4 end 5.

Janusry 5/88 7-00
p. 33
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/2/ Communication with ground radicstation.

- select the frequency of the desired radiostetion

- set the volume adjustment knob (Fig.1) to a medisn position

- press the button "RADIO" on right or left control wheel end

cell the ground rediostation. Change-over from transmission

to reception tekes place upon releasing the button.

If the signals received ere weak or noise is heard position

the switch 7 /ON/OFF/ to "SOL".

toring_/progrs

- position the chennel selector /6/ to "A°

- select the desired frequency using the knobs 4 end 5

- position the chennel selector to any memory store channel

number /from 1 to.&/

- press in the STORE button /2/

NOTE: When cencell‘ng or changing stored frequency in any

channal proceed in en analogical menner.

Ffig.1. AR3201 transceiver front penel.

fr 1-Volume adjustment knob /potentioneter/
2-Store button

3-Frequency displey

4-dtz frequency programming knob

S-HHz frequency programming knob

6-Memory store channel selector

7-Trensceiver ON/OFF snd SQUELCH
switch

7-00 January 5/88
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The trensceiver location on the airplane is shown in Fig.no.2.

1- AR 3201 transceiver AZS switch

2- AR 3202 transceiver AZS switch

3- KR 87 automatic direction finder AZS switch

4- ATC-2000 transponder AZS switch

5- AR 3201 transceiver

6- KI 227 automatic direction finder indicetar

January 5/88 7-00
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2. AR 3202 TRANSCEIVER OPERATING INSTRUCTIONS.

WARNING : Do NOT switch on the transceiver during engine stur-

ting cr shutdown.

Before switching ON the transceiver first switch ON the airplaenc

electrical curcuit end the AZS located on the central instrument

panel under the inscription “COM II" end put the mode selector

switch located on the SPU-7 box to the position "CP",

- put the ON/OFF 9 switch (Fig.3) to ON /preseed/; the &ost

recently selected chennel frequencies will apper in the

sctive /1/ snd preset /3/ frequency displeys

NOTES : 1. If the memory back-up battery has failed,

the channel frequency 126.000 MHz will appear

in the active frequency displey.

2. If the channel frequency flashes DK snd OFF

ir the displey slternately with a row of des-

hes, this meers thet the trensceivar cannot

be operetec in this frequency; use the knobs

+ and 5 /Fig.3/ ta select sncther channel

frequency.

- press the TEST button. The digits 186.88 should flesh

ON end OFF in both LCDs.

If the transceiver is functioning properly the green

indicetor lamp will light up asc e 1000 Hz tone should

be eucible in the headset.

7-00 Januery 5/88
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{21

151

far gi

Transaission end reception

- using the knobs & end 5 select the frequency of the iocal

ground station

- set the volume control knob 10 so that the marking points

in the display window sre sligned.

- press in the button “RADIO” on the right or left control

wheel end cell the ground ststion.

NOTES: 2. If the green indicator lemp is lit this aeans

that the transmitter is operating properly.

2. If the red indicator lamp is lit this means that

the transmitter output is mismatehed.

- switch OFF the squelch function 8 /depress SL button/

- when the ground station answers, using the volume controi

knob edjust the correct volume for reception

- switch ON the squelch function 8 /release SQL button/

- using the button 6 /Fig.3/ switch ON the preset display

/both the active and the preset /progremmed/ frequencies

sre displayed/.

- use the knobs & and 5 to select the desired frequency in the

programmed /stendby/ frequeocy display.

- with the button 6 switch ON the preset /standby/ frequency

display

- press the button 2 /Fig.3/ for « short time; this causes

the ective and preset frequencies to be exchanged for one

another.

- To reverse the prodedure press the button 2 once again.

January 5/88 7-00
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Â

PRESET/ BECKER
J
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13640
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Zz J HZ- ri
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[
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4] 4]

© © LOT TrR

Fig. 3. AR.3202 transceiver,

1- Active frequency dispiey

2- Transfer button /swapping active to preset frequency

and vice verse/

3- Preset frequency displey

t- Hz frequency adjustment knod

S- MHz frequency <justment knob

6- sctive/preset frequency selecter buttor

7- test button

B- squelch button

9- ON/OFF

16- valume conts2l knob /potentiometer/

Januery 5/88
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Fig. 4. RH instrument panel.

1- MW-16U pressure geuge

- WR-10U rete-of-climd inoicetor

3- UK-3 indicetor /GIK-1 kit/

4- Encoding sltimeter

S- ATC-2000 transponder

6- AR 3202 transceiver

7- ACZS-1 time clock

anusry 5/88 p.39
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3. KR 87 AUTOMATIC DIRECTION FINDER OPERATING INSTRUCTIONS

WARNING : Do NOT turn on the ADF during engine starting end

shutdown.

- switch ON the AZS iocated on the central instrument panel

under the inscription "ADF"

- position the mode selector switch located on the SPU-7

plecard to "PK-1"

- rotete the knob 4 /Fig.5/ clockwise past the detent

NOTE : This knob is also used to adjust the volume.

The KR 87 Automatic Direction Finder has two operstional modes.

- In the ANT /antenns/ mode /ADF button (9) out/ the loop

antenna is dissbled and the unit simply acts as s receiver

The KI 227 (Fig.7) indicetor needle will remain parked

at the 90° relative position end the "ANT" message on the

left side of the display will be lighted

This mode is Used for station identification.

For easier identification of the stations a best frequency

oscillator /BFO/ function is provided.

Pushing the BFO switch (8) will cause a 1000 Hz tone to be

heard whenever there is a radio carrier signal present

at the selected frequency. If will also light the “BFO"

message in the center of the display.

- With the ADF button depressed, the unit is placed into

the ADF mode and loop antenna is enabled.

The "ADF" message on the left side of the display will

be lighted and the indicstor needle will point to the

relative bearing of the selected station.

Januery 5/88
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In order to tell if there is a sufficient signs!) for nevi-

gstional purposes, the pilot can place the KR 87 back into

the ANT mode, parking the indicetor needle st 90°

When the unit is then switched to the AGF mode, the needle

should slew to the station bsering in a positive manner,

without excessive slupgishness, wevering, or reversels.

It is displayed in the left hand window. It may to chan-

ged with the concentric knobs 3 when either time mode

/flight timer or elepsed timer/ is being displayed in

the right hend window.

The smell knob is used to sey the 1's digit and the 16's

digit. Turing the lerge knob changes to 100’s digit end 1090's

digit.

The etandby frequency is displayed in the right hand

window when the "FRC" message it lighted.

It mey be chenged, with the knobs /3/ in e menner

Similar to thet explained above for the active frequ-

ency.

If not being displeyed the standby frequency may be

called to the window by pressing the “FRQ" button /7/.

Pressing this button when the standby frequency is

displeyed causes the current stendby and active

frequencies to be exchanged.

Jenuery 5/88 7-00
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/a/ Timer

The flight timer is displeyed in the right hend window

when tne "FLT" message is lit.

This timer hes two modes: count up end count down.

When power is epplied it is in the count up mode starting

at zero.

If elapsed time /"ET*/ is currently displayed pressing

the "FLT/ET° button 6 will cause the flight timer to be

displeyed. Pressing this button again will exchange the

two timers in the display. If the standby frequency is

displayed, pressing the “FLT/ET" button 6 will cause

the timer which was last displayed to reappear in the

window.

Fig. 5. Automatic Direction Finder.

1- Active frequency; 2- Stendby frequency or timer; 3- Concen-
tric frequency tuning or time setting knobs; 4- ON/OFF and vo-
lume control knob; 5- Timer set/reset button; 6- Flight timer
Jelspse timer button; 7- frequency display button; 8,9- Mode
selector buttons.

7-00 January 5/88
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The KR 87 ADF mounting location is shown in Fig,6

Fig. 6. Central console

1- Console

2- KR 87 Automatic Direction Finder

Janusry 5/88 7-00
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The KI 227 Autometic Direction Finder indicetor mounting

location is shown in Fig. 2

Fig. 7. KI 277 ADF indicetar

l- Bearing pointer

2- Compas cerd

3- Heading knob

7-00 January 5/88
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4. ATC 2000 TRANSPONDER OPERATING INSTRUCTIONS

WARNING : 1. Do NOT switch on the trensponder during engine

sterting or shutdown.

2. Before switching On the trensponder first switch

ON the sirplane electrical systen.

- move the mode selector switch 6 /Fig.8/ from the position

“OFF“ to the position “SBY" for the period of 60 seconds.

- move the mode selector switch 6 /after 60 seconds since

switching ON/ past detent to the position “TEST"/ In this

position the lamp "REPLY" 1 should be lit/.

- ectivate the transponder only on request of the Air Trafic

Control /ATC/.

To provide for instant readiness of the transponder for

operation during the whole flight the mode selector 6

<'-uld remain in the "SBY" /standby/ position.

- using the four coding switches 4,5,7,8 set the code requ-

ired by the Air Trafic Control. Two-digit codes should

be locoted in the first two windows of the display.

WARNING :

a/ move coding switches only when the mode selector

switch 6 ts in the “SBY" /stendby/ position.

b/ do NOT operste transponder et codes 76 and 77

as these sre reserved for emergency situations.

January 5/88 7-00
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c/ do NOT use transponder at the code 0000 because

then only frame impulses are transmitted which

is not sufficient for ground station identifice-

tion of the airplane.

- position the sode selector switch 6 to ON only on request

of the Air Trefic Control - the transponder responds then

to the Enterrogetion of the "A" type which is signalled

by lighting of the lemp "REPLY"

- press the "IDENT" button 3 for a short time only on request

of the Air Trafic Control - this causes quick identi?ice-

tion of the airplene by the ground reder systen,

T_operstion

- position the made sslector switch 6 to "ALT" only on

request of the Air Trafic Control - in th£s position

the transponder spart from the code trensmits also

the airplane flipht sititude.

- On request of Air Trefic Control the pilot presses

the "IDENT" buttar on the transponder to initiete

a special identificetion pulse instentiy identifying

the airplane on the redat screen.

January 5/88
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i- repiy iamp

2- code dispisy

3- identification button

455,7,8 - coding switches

6- mode selector switch

January 5/88 7-00
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The transponder, encoding eltimeter, ACzS-1 time clock, MW-16U

pressure gauge, UK-3 indicator, WR-10U rate-of-climb indicator

mounting locations are shown in Fig.No. 4.

Fig. No. 9 shows_the mounting location of the KPP-MSz receiver

of the KUSR-MP-2 navigation systen.

NOTE_: Detsiled description of the design, operation and msin-

à tenance of the AR-3201, AR-3202, KR 87 end ATC 2000 units
is given in the documentation furnished by the menufactu-

res with the units.

Fig. 9. Left hand instrument panel.

1- KPP-MSz nav.receiver of the KURS-MP-2 system

2- Penel

7-00 January 5/88
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S. TRANSPORT-PASSENGER CABIN

The transport-passenger cabin provides for mounting of 12 forward

facing pessenger seats after dissounting side ats.

When transporting passengers in forward facing seats procesd

as follows

a/ determine -the center of gravity position on the basis of the

chatt piven in section 7 on pages 19/20 of this manual.

b/ to facilitate the entry of the crew into cockpit i¢ is recos-

mended to remove the cockpit docr or dismount the middle sest

in the first row and carry only 11 passengers.

c/ the center of grevity position of the empty eirplene with

12 seats is given in section 7.00, page 50.

7-00
January 5/88
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SUPPLEMENT Na. 11

to the flight menusl of the An-2 sirplane powered

by the ASz-621R engine referring to the operation

of the R-8¢2 long range transceiver.

R-882 long range transceiver operating instructions.

Operate the transceiver using the remote control console /Fig.2/

located on the RH instrument panel.

To prepare the transceiver for reception proceed as follows :

/\/ Turn GN the transceiver using the AZS-10 switch witn the ins-

cription “KF“ loceted on the central instrument penel end po-

sition the moce selector switch located on the SPU-7 console

to “SR.

/a/ Put the chennel selector /1/ to position corresponding

to the working chennel.

/b/ Put the mode selector switch /3/ to the position "RRG*

when close corresponents are communicating and to the

position "ARG" when fsr ewsy correspondents are com-

auniceating.

Fig. 1. RH instrument panel.

1- R-842 transceiver control console.

April 5/8f an



An-2

WYTWORNIA SPRZETU KOMUNIRACYINEGO »PZL-MIELECe

FLIGHT MANUAL

/c/ Put the "VOLUME" control knob /4/ to s median position

snd while receiving signals adjust the volume level as

necessary. Change-over from reception to transmission takes

plece upon depressing-the transaatssion button loceted on the

control wheel. Adjust the self-listening signal volume

level with the self-listening volume control knob /6/,

pronouncing loudly to the microphone to vowel "A".

During long distence comaunication turn ON the switch

"DGR.wOD" //5/.

WOTE: To ensure stadle communication select the following

range of frequencies :

- for distances up to 80 km 2 - 3.5 MHz

- for distences from 120 through 500 km 3.5 - 6 MHz.

- for distances from 500 through 1000 km 6 - 6 MHz

{ j \S 4
Fig. 2. R-842 transceiver control console.

1-Channel selector; 2-Light “ready for operation"; 3-Mode selector

switch; 4-Receiver volume control potentiometer; 5-Modulation li-

miter switch; 6 - Self-listening volume control potentiometer.

7-00 April 5/88
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SUPPLEMENT No. 12

Supplement tc the Flignt Manusi of the An-2 sirpiere

powered by the ASz-cITR engine relating to the ope-

tation of the KX 1758 comm trensceiver and Ki208 nev

receiver.

Effective on serial number 15226-2& anc up.

Upon mounting of the KX 1758 comm transceiver on the eirplsne

the following mode selector switch positions on the SPU cailer’s

box correspond to the following instaiistions

- “UKR" position - KX 175B is activated

- “RK-1" position - ARK-9 {s eactivateo

- “SR” position - PS6102 /standby/ is activated

1. KX175B coms trensceiver operation.

/1/ Switch on the comm transceiver.

Ja/ Connect the kit - heacpnone - microphone,

/b/ Switch OW supply from the boerd battery,

{c/ Switch on the circuit bresker AZS-S /loceted on the

central panel/ with the inscription COMM I and move

the operation mode ewitch to UKR /YKP/,

/6/ Move the switch located on the centre] panel to “ON"

er "TEST".

NOTE_: In position "DN" - noise suppessor OFF.

In position "TEST" - noise suppressor DFF.

April 12/88 Let
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Fig... KX1758 transceiver contro] pene?

1- COMM change-over switch, 2- COMM Mz frequency seiector,
3 COM kHz frequency selector, 4- NAV ctange-over switch,
S- NAV Mez frequency selector, 6- NAV kit frequency velector
7- KAV ele, B- COMM volume.

a a nes

7-00 April 12/88
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$/e/ Using the lerger COMM knob set the COARSE FREQUENCY

(first three digits in MHz display),

/1/ Ueing the smaller COMM knob set the fine frequency

(remaining two digits in MHz displey)

2. KI1208 VOR/LOC WAV receiver operstion

/a/ Switch ON power supply from the board battery.

/b/ Switch €he rec@iver on by moving the switch at the

inscription NAY to "VOICE" or *IBDENT".

WOTE_: In position “VGICE* - gignal reception without

identification tone.

In position "“IDSNT® - signal reception witn

identification tone.

Set the frequency with NAV knobs.

The KI-208 direction indicator has @ ciel with enguler

scsle which way be dialed with the OBS knob to the desired

course. The VOR/LOC course indicator pointer indicates the

direction and deviation from the selected course.

If the receiver is damsped or felse VOR signed appeers,

8 well visible flag sppenrs on the indicator under the

deviation pointer.

CAUTION : BEFORE STARTING ENGINE KAKE SURE THAT

ALL RADIO EQUIFMENT IS OFF.

7-00
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Fig.3. L.H.pert of the instrument pene)

1- KI208 Nevigation indicstor

1

Fig.4. View of Left Upper Part ef Cockpit

1- KX175 B transceiver

April 12/88
720

p.Sé



~ . An-2

> WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL-MIELECe
à
LEE FLIGHT MANUAL

SUPPLEMENT Ho 13

TM An-2 AIRPLANE FLIGHT MANUAL WITH

ASZ-621R ENGINE CONCERNING THE OPERATION

OF KT-764 TRANSPONDER AND KEA-130

ENCOCING ALTIMETER.

Effectivity: 16214-09 a/c and up

1. General description.

The KING KT-76A transponder is a radar beacan equipment

designed to fulfill the role of the airborne beacon under the

requirements of the Air Traffic Control Radar Beacon System

/ATCRES/.

The KT-76A transponder is capable of locating the user

through the air traffic controller.

Range and ezimuth ere established on the basis of the response

sent by the transponder's pulsed transnitter to a toutine in-

terrogation from the ground radar station.

The transponder reply is a set of pulses selected in number

and positioned in time, one with respect to the other /not

entirely unlike telegraphy/. Infcrmation is conveyed to the

ground in this way.

An identity code numver, selected at the front panel by the

pilot is transmitted as 8 Mede À reply.

Mode C, altitude reporting, is an additional capability

of the transponder. In order ta convey altitude information,

the transponder must be used in conjunction with e reporting

altimeter KEA 130 and opersted in "ALT" mode,

An beacon systen is S.P.I. (Special Pulse, Identification/.

After pressing the ident button the transponder, when inter-

rogated, will reply with a special pulse that will cause the

special pip on the controller's display to “bloom” giving

in effect innediate recognition.

January 5/89 7-60
Page 57
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2. Operation of trensponger.

Fa turn ON the trensponcer set the "TRANSPONDER® switch

eitunted on centre] control desk to the pesition “ON /upper

The transponcer is actusted by rotating -the function selector

7i/ - ftg.1 from the “OFFTM position to any other position.

HOTE: The KT-76A should be turned off during

starting the eircrsft engine.

After betng turned ON there is a 65 second delay before the

unit becomes functional. This {s to enable the transmitter lamp

warm up ond stsbilize.

The function switch will pe wsuslly set to the “STANDSY"

position, however, any coerative position will initiate the

time Delay turn on.

Any tire the function switch is in the "ON" or *&LT" altitude

positien, the transponder becomes en active part of the beacon

it is undesiratie from c cystes view point that the

rensponger Se operating /function selector tn cither of these

pesitions’ on the ground, during texiing cr psrking at a termi-

naj with a coriocated beacon interropetor.

Attersior should be slso peid to the code selected on the front

panel. It should be in eccordance with instructions for 1FR

fiiont cr rules applicable to transpenoer tltilicecion for VFR

flipht.

NOTE: Never ectivate the “:srsponder with cithez Code CCOG,

1760 or 7777 selectec on the front penel

Code 7700 tg reserved for emergencies.

Guring normal trentponder operation, a £lsshing lamp is ur

andicetion of » transmitted reply.

rrogations ere normally trensmitted st 10-15 second

teele.

7-00 January 5/89
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Lamp flashes within these intervals may be from hoise, 8 second

or third interrogator search cedar or from side lobes fron

interrogetors without side lobe euppresion.

Function “OK" will be the customary mode of operation.

When on encoding sitimeter is part of the system, select the

"ALT" function, if traffic controller requeets altitude repor-

ting.

Function "ALT" permits the transponder to encode an altitude

reply.

The IBENT feature is uded at the request ef the traffic con-

troller. Ihe IDENT button is depreseed moment&rily and then

released. The memory holds the IDENT reply for et least one

radar sweep to essure the proper reply. This memory slso turns

the reply lamp ON stesdy ss sn indicstion of the ident function.

The KEA 130 encoding sltimeter mounted on RH instrument psnel

/Fig.&, p.7-00/39/ is fitted with a khob for eltitude correction.

To turn OFF the transponder, reset the function selector to

“OFF” position and switch OFF power supply by shifting the

AZS-5 "TRAUSPONDER” circuit-breeker to the lover position.

January 5/89 7-00
Page 59
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- Function selector

Code selector knots

- Reply lerp

4 - IDENT button

7-00 Januaryr 5/89
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Fig. 2. Central control desk.

1 - Control desk

2 - KT-76A trensponder front panel

3 - KT-76A transponder switch

7-00
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SUPPLEMENT NO. 14

SUPPLEMENT TO FLIGHT HANUAL, FOR An-2 AIRCRAFT,

POWERED WITH ASz62IR ENGINE, An-2P PASSENGER

VERSION OF AIRCRAFT.

CHAPTER 1-00

GENERAL

An-2P pessenger version of sircraft is designed to carry only

pessengers and their personai luggage. Flight in this version

of aircraft is much more comforteble for passengers then in other

versions due to modificetion of cargo cabin.

The whole cargo cabin is lined with decorative covering to make

the interior more esthetic.

Noises from working engine ere damped due to sound-sborbinn isols-

tion put under decoretive covering.

On the starboard between frames 10 and 12 there is emergency exit

for emergency leaving the aircraft, when the entrance door is

locked.

There sre 12 seats placed in flight direction.

Folding doer to cockpit enables teking- places by passengers

in the first line of seets.

Fig. 1. Shows Lay-out of ssats end remaining equipment.

Because of balence, there is only one storage battery on this

version of aircraft installed in a container between frames

No. 3 and 4 under cockpit floor.

October 20/89 7-00
Page 63



_

€WYTWORNIA SPRZETU KGMUNIKACYINEGO »PZL-
et

EHT MANUALFurAder "[peapusy-py ‘sruduey-6*yBog-¢ ‘seqweyo UUFRULTEIUSA-Y *Aauyonat-c( 'isyaynBuyyxseryz-ZU 69@TPAI-TT‘gozoeTyoo Nuyzeey-g ‘edaGGny Joy cautd-{ ‘euyezana-9‘eyreq ysaG-¢ ‘jjoue 206ÜGar-z ‘BuyIwaos SA301090p-T
7-00

Pape October 20/896s



ei WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL-MIELECs

FLIGHT MANUAL

Also because of this, on An-2P-passenger version of aircraft

the following are not installed:

one IP-100 tuse, KM=200D contactor, TOE-210 transmitter mating

with the other battery and two swiiches to control batteries.

Remaining data - not changed.

CHAPTER 2-00

OPERATING CONDITIONS AND LIMITATIONS

Not changed

CHAPTEP 3-00

AIRPLANE PERFORMANCE

Not changed

CHAPTER 409

NORMAL PROCEDURES

D. Airplane loading.

The position of center of gravity of loaded airpiane should be

determined according to diagrem in Chepter 7-00, p. 22/20 of

this Manuel.

The way of position determination of center of gravity is shown

in Chapter 4-00, EB. D.

Remaining data - not changed.

October 20/89 7-00
Page 65



An-2

‘ WYTWORNIA SPRZETU KOMUNIKACYINEGO 2PZL-MIELEC

FLIGHT MANUAL

CHAPTER 5-00

EMERGENCY SITUATIONS

G. GENERATOR INOPERATIVE

The generator falture is indicated by sero position of the

ammeter pointer and lighting of the generator falure warning

lamp. When the generator is inoperative all operating electrical

power receivers on aircraft are supplied trom the battery.

One 12-A-30 battery with the minimum operational capacity of

75% rated value, e.l. 21 ampere-hours, provides power supply

to all operating receivera, including windshield and PWD-6M

pitot tube heating (overall load is about 100 A) for 5-6 minutes.

To extend the battery operational time, H is necessary to reduce

the loading of the power network, e.L to keep the required

minimum of receivers, swiiched on for a long time. The following

power receivers should be switched on:

- FWDÆM (3.5 A) heating (if necessary);

- "(0.6 A) fuel quantity gauge;

- EML3K engine unit gauge, TUE48 (0.9 A) thermometer;

- GPK-47 artHicial horizon, GPK-¢8 direction indicator of

co-pilot (3.5 A), (if necessary):

- instrumer. panels, and cabin lighting (# necessary);

- navigation lights (i necessary):

Switch on the PO-500 (24 A) converter periodically for the

possibly shortest time.

E above mentioned recommendations are met,the 124-30 battery

provides power suppty for the airplane, for 30-40 minutes of flight.

7-00 October 20/89
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N° LEAVING AIRPLANE THROUGH EMERGENCY EXIT.

E the cockpit door and the cabin door of the airplane are

blocked In case of en emergency landing, the alrplane may be

left through emergency exit in the upper part of the dome,

The opening of emergency exit takes place by pulling backwerd

the lovere positioned on the centrel push rod af the dome cover.

On releasing the cover from supports on the dome # is to be

thrown away enc the airplane Ls to De left through the free space.

Haich on the starboard between frames No. 10 and 12 is an

édditional emergency exk.

R ls opened by pulling backward the red lever positioned on the

hatch cover.

On relezzing the locks the hatch cover is tobe taken inside tne

alrplane, and the airplane is to be left through the free space.

Remamirg data = not changed,

CHAPTEF 6-00

TABLES AND DIAGRAMS

Not changed

October 20/89 7-00
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SUPPLEMENT No. 15

SUPPLEMENT TO FLIGHT MANUAL FOR AN-2 AIRCRAFT,

POWERED WITH ASs-62iR ENGINE, AN2ZTP TRANSPORT-

PARACHUTE VERSION OF AIRCRAFT

CHAPTER 1-00

GENERAL DATA

Trenspori-parachute version of An-2 aircrafi is 4 modification

of transport veraion, that enables training of parachute jumpers.

Basic parachite equipment of aircraft consists of:

= @ line for catching the parachute rip cords,

- hatch in the floor (between frames No, 10 and 11) for navigetins

airplane and determining Hs postion,

- ght signalling of the Might direction,

- instrument panel for Instructor on the port side of aircraft

(timerciock, elilmeter, simpeed indicator),

- subscriber box of SPU-7 intercom with longer chord of heodset,

installed on the port side of airplane.

Two handies are fixed io luggage compartment door and the threshold

is levelled with rucber coversd element to enable quick and safe

leaving of aircraft.

The port side of fuselage from the outside, between frames No. 17

and 21 is covered with a sealing (of rubber consistence) of

thickness of 2,5 mm to protect fuselage skin against damage by

Perechute rip cords.

Remaining data - not changed.

October 20/89 7-00
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CHAPTER 200

OPERATING CONDITIONS AND LIMITATIONS

Not chenged

CHAPTER 3-00

AIRPLANE PERFORMANCE

Not changed

CHAFTER 4-00

NORMAL PROCEDURES

Kat changed

CHAPTEP 1-0

EMERGENCY SITUATIONS

Net changed

CHAPTER 6-00

TABLES 4ND DIAGRAMS

Nol changed

7-00 October 20/89
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SUPPLEMENT No. 16

This supplement to the Flight Manual of the An-2 Airplane

Equipped with the ASz-62IR Engine denis with the operation

of the following radio-navigationsl equipment:

1. KX 165 basic COMM/NAV transceiver (COM 1 NAV 1}.

2. KX 165 reserve COMM/NAV tranecelver (COM 2 NAV 2).

3. KR §7 radio direction finder (ADF).

&. KT 79 transponder with KEA 129 encoding altineier.

5. MN 62A distance measuring equipment (DME).

6. KRA i0A radio altimeter.

7. KCS $5A plctorisl navigation: system.

L INTRCDICTION

The radionavigational equipment natulied in the airplane permits

establishing of radio communication wth ground end airborne stations

as well as fight navigation of the airplane and ianding under IFR

and ILS conditions.

In addition the airplane is [ited with a response cystem (transponder).

WARNING: BEFORE ENGINE STARTING AND [TS STOPPING MAKE

SURE THAT ALL THE RADIO NAVIGATIONAL EQUIPMENT

Is OFF,

December 15/89 7-00
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E. COMPONENTRY AND OFERATION

4. KX 165 COMMINAY Transceiver ~ Basic (COM 1 NAV 1).

1-1.

12

Componertry

The KX 165 kt consists of the following units:

- KX 165 comminav transceiver (Fig. 1);

- Cl 175 antenna;

- Cl 1125 coupler (common for both transcetvers);

- VORILOCI6S CI 257P antenna (common for both

transceivers);

- KI 525A. indicator (inchided in KCS SSA kit, Fig. 5).

Switching ON

= ewich ON the power supply to the audio selecrr with

the AZS cireuit breeker/switch (focated on the central

tistrumert panel switchboard under the inscription

“ADD MKR*);

- connect the earphones and microphone;

= switch ON the basic comminev transcelver AZS

(circuit breaker) switch located under the inscription

‘COM 1 NAV 1° on the central instrument panel (Fig. 2);

- switch ON the comm/nav transceiver with the ON/OFF/VOL

control;

- switch ON the basic transceiver COM 1 earphones and

microphone on the audio pelector panel (Fig. 7).

NOTE: R is not allowed to press both "FHONE® and

SPEAKER" buttons at the same time.

© Check with the "TEST* button for noise in the earphones

@nd ks smooth suppression wih the volume control;

- establish radio contact with a ground station and check

the qualty of communication;

- move the operation mode selector switch of the nav

Teceiver from the "OFF to the VOL" position. While

awitchiog ever, the VOR pointer and the warning flag on

the KI 525A indicator should slightty move. With the audid

7-00

Pp. 72
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selector panel NAV 1 button preased addiiional noise should be

heard in the earphones, the intesity of which mey be adjusted

with the “VOL" control knob on the navigation receiver.

2. KX 165 COMMINAY Transceiver - Reserve (COM 2 NAV 2).

2.1. Componentry

- KX 165 tmnaceiver;

- KI 206 indicator;

- Cl 175 antenna.

2.2. Switching ON and operation of the reserve comm/nav traneceiver

(com 2 NAV 2) are analogical to those of the basic comminev

tranacetver (COM 1 NAV 1). The reserve navigetional receiver

(NAY 2) is connected to the KI 206 indicator.

3. KR 87 Radio Direction Finder

3.1. Componentry.

- KR 87 recetver (Fig. 5);

- KA 64B antenna}

- KI 227 indicators (2 psc).

3.2. Switching ON.

- put the automatic direction finder power suppty AZS

(circutt breaker) switch located on the central instrument

Panel under the inscription "ADF" and the "ADF" button

on the live audio selectar panel. to the "ON" position;

- move the operation mode selector switch to the "ANT"

position

- tune to the selected radio beacon and check if the

identification tone ls glear;

= check if the ADF pointer has stopped in the parking

position (90°),

December 15/89 7-00
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Fig. 2. KX 165 COMMINAY Transceiver

2: Use frequency

2. Standby fequency

2. Use frequency.

&. Standby m@equency or radiat

S$. WY incremeri/decrement knobs and

crenge<rver knevs from standby fresuency

te rodis!

6, 10. Frequency seiection buttons

7. Sdentilcation button

6. radio volume comes! mom

3. COMM increment‘iccrement wy

2m TEST tee

12. CKIOFFNOL imob.
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Wee 5-7
=] :
fo po poces

1

Fig.2. Central nstrumert PaneL

1. AZS ened
2. AZS (circuit

3. AZS (circuit
4. AZS (circu

and marker,

5. AZS (circuit
6. AZS (circuit
7. AZS (circuit

breaker)
breaker)
breaker)

breaker)

breaker)
breaker)
breaker)

switch for basic comm/nav transceiver 1.
switch for reserve comminay transceiver 2.

switch for audio selector panel.

switch for panel.mounted switchboard

switch for distance measuring equipment.

switch for transponder.

switch for radio attimeter.

8. Audio selector panel (switchboard).

9. Transponder.

10. Distance measuring equipment.

11. NAV 1 and NAV 2 change-over switch.

12. Gyrocompass slaving unit of KCS 55A system.

13. AZS for left artificial horizon.

December 15/89
7-00
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- poaltion the automatic direction fmdar switch to "ADF" and

check that the poinier is directed towards the radio beacon.

® thea results of the test ere positive E means that the unk

is operating property and my be used for navigation.

6. KT 79 Transbonder

4.1. Component”

- KT 76 transponder (Fig. 3):

- KA 60 anterme]

- KEA 12¢ encoding altimeter.

£2. Swkching ON

- before sarting the engine check € the transponder

speretion mode szlector ewiich (function switch) is in

thes "OPE postkion:

- ewitch ‘ON the power ruputy te tne trensponder with the

AZS (sircult breaker) switch located on the centre!

tnstramem panel uncer the macrintion "XFOR

- prekise Ine cpereticon mode gwitch to “PST, after several

mesoncs el the diapley segments should light uy which

in 2 prooef ef pecper menaponder operation.

100 December 15/89
Pp.
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VE le

Fig. 3. KT 79 Transponder

1. Barometric flight height (in hunders of feet)

2. Code display

3. Function switch and code seiector knob

4. VFR code button

5. identification button

December 15/89 7-00
p. 77
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5. KN 62A Distance Measuring Equipment

5.2. Componeniry:

KN 62A distance measuring equipment (Fig. 4);

KA 60 antenna.

5.2. Switching CN:

put the AZS (cireuk breaker) switch located on the central

instrument panel under the inscription "DME" and the DME"

button located on the audio selector panel to the "ON"

postion;

switch ON the power supply to the system with the "ON/OFF"

switch;

position the operation mode (function) switch to "FREQ";

the selected frequency should appear In the display;

switch ON the navigation receivers;

position the operation mode switch to "RMT

move the "NAV 1/NAV 2° switch located on the central

inetrument panel uncer the DME to the "NAV 1° position;

digits or Gashes should appear in the display;

set the swkch to the "NAV 2" position = the display should

be similar.

December 15/89
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ff f /
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kM 624 mn |
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Fig. 4 KN €2 Distance Msoauing Equipment

4. Photoceti

2. Range

3. Ground speed

4. Time-to-station

5, Function swäch

6. Tang knoo

7. ONIOFF awkch.

December 15/89 7-00
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4. FLRA 10A Redio Altimoter

6.1. Componentry:

- KRA 10A radio etimeter;

- KA 431 antenna;

- Ki 250 indicator.

E.2. Operction = switching and testing

- gwich ON tie power supply to the radio altimeter with the

AS (cirsut breaker) switch locateé on the central instrument

Panel under tre inscription “RADAR ALTIM® and to the audio

#elector panei with the ewitch located under the inscription

‘AUDIO MKR" (ff Hi is not alreedy on);

- postion the De" merker to 20 feet;

- press the "DH" knob and hold KR in the preased position;

the indicator ehould show 50¢5 feet; the DH" lamp should

be OFF;

- hoicing the "DHTM knob pressed, slowty move the knob

clockwise until the "DH" marker Indicates 5045 feet; the

"DH" lamp should light and 1 kHz audio signal should be

heerd in the earphones for two seconde;

- reicese the "DH" knob; the lamp should go out and the

pointer should disappear from view (hide behind the scale

meek).

NOTE: During take-off the audio signal should not be audible

unless the "DH" marker is above 1500 feet. In the

latter case e short signal is emitted when the pointer

passes through the preset "DH" altitude.

7-00 December 15/89
p. £0
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7. KCS SEA Historie! Navigation System

7.2. Components:

KG 1024 gyrocompass;

- KMT 112 trenemiter:

- KA 518 slaving eccessory;

- KI 5254 indicator (Fig. 5).

7.2. Switching ON

- Switch ON the power supply to the system with the AZS

(circum breaker) switch located on the central control desk

(Fig. €) under the inscrintion "KCS 55A% after the gyro-compass

motor hes attained ls normal working RPM the "HDG" warning

Nag, on the KI 525A indicator, should disappear from view;

- switch ON the KX 165 navigation receiver (NAV 1) and

check K efter the receiver is tuned to the "VOR" signai the

NAY warning Neg, on the KI 525A indicator, disappears from view

and the central pert of the pcinter, on the KI 5254 indicator,

indicates the "VOR" course.

€. KMA 24 Audio Seiector

6.1. Componeniry:

- KMA 24 audio selector (Fig. 7);

- KA 26 entenna:

- AERO 2509 microphoneheadset unit.

8.2. Swhching ON

= apply the power to the un# with the AZS (circuit breaker)

Bwitch located on the central instrument panel under the

inscription "AUDIO MKR®*;

- connect the first and the second microphone-headset units.

NOTE: The upper buttons are inoperative because the speaker

is not installed in the airplane.

- move the operation mode selector to the INT position and

check the communication between the Est pilot and the co-

Pilot;
- Wf the voice is not clearty audible adjust Rs volume with the

the imob on the earphones.

December 15/89 7-09
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TO. FROM >

Glicesiope a: On ACER.

ing, select knob.

. Compass card

+ VORILSCS devisiion este .

- Course metect knch (VGR recie:;

VORILOC latera! deviation var

+ Symbolic aircraft

+ Glidestone pomiers.

. Heading select marces,
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Fig. 6. Central contro! desk

1..KCS 55A pictorial navigation system ON/OFF switch

2. KR 87 automatic direction fincer (radio-compass)

December 15/89 7-00
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Fig. 8. KMA 24 Audio Selector Fanel

(Switchboard)

1. TEST button

2. Speaker buttons (inoperative)

3. Operation mode selector switch

4. Microphone- headset unit buttons.

5. Senativity button "SENS"

6. Marker lamps.

7-00 December 15/89
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1. Kl S25A indicator of KCS 455A gyrocompass.

2. KI 206 VOR trdicaior.

3. KI 227 indicator of KR 8&7 automatic direction finder.

4. KI 250 indfeator of KRA 10A radio altimeter

5. KEA 129 encoding altimeter.

December 15/89 7-00
p. 83
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| 1 AGK-478

Fig. & Fight Band Ingimincst Fennel

1. Ki 227 incicator of KR E7 ais

(renio compass).

> direction finder

2. KX 165 comm /nav transceiver,

3. Elevetor trim tab position indicetor.

T-00 December 15/89
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1. Receptacles for connection of microphone-hesdset unit.

2. KX 165 comminav transceiver - basic.

December 15/29 To
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SUPPLEMENT Wao.17

SUPPLEMENT T@ AIRCRAFT FLIGHT MARUAL OF ASz-€2IR ENGINE

POWERED An-2 AIRPLANE REGARDING OPERATION OF An-2PK AIRCRAFT

MODEL /WITH ENHANCED COMFORT PASSENGER CASIN/

Effectivity: on 16238-51 ond up

SECTION 1 - 18

After having been modified the cergo-passenger cabin

provides cogfort flight conditions for passengers.

Only six passenger seats are mounted in the cabin ,

four of thea ere arranged on cabin starboard while

the remaining two ones - on its port side with 8 folding

table located between then.

An additional equipment of cabin is a refreshment bar situated

on Frame Wo.15.

SECTION 2 - 00

OPERATIMG CONDITIONS AND LIMITATIONS

No change

SECTION 3 - 09

AIRPLANE PERFORMANCE

No change

wok em. 09-04 S000 axt er, eus. 155-258!
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SECTION € - cS

MORMAL PROCEDURES

a

Rircraft C.6. position shall be determined on the basis

of chart attached hereto.

The ©.G. position determinstion method is described under

section 4-00, item D.

When the number of passengers is 6 (six) anc one of then

is in tie toilet while the other one in the refreshment Dar,

the C.G. travel of los aircraft does not exceed 32%, wnicn

© Gepicted on the chert.

SECTION 5 - GO

EMERGENCY SITUATIONS

Ro chenge

{ The same se in the Sumlemant Ne.ié for An-2P version)

August 27/50



MASS AND BALANCE CHART OF An-2PK AtRcRAET f'enchanced comfort cabins.

Case

Intent

4 & mac

of Stonage oly

CG position tn % m.a.cies

eae oereratt emply,

werghe

RÉ

Empty y 8 € ne 4 ot 2 a 8% cap a T

Within -
|

Crew

Fuel
A eat

Oct lin i bliin anadlle.
[Seat Not

WERVUTETEVECENEOESESSUOTINYS TER

Seat Moa:
oe oe ee

Seat #3 Do not inttdencd C6.

1
peat Hog

pet 46) TRON See Sete els Te Te 1S fae 1S
eNiel =SISTS Er ‘SEEN ENE EE (onus

xBNNs 6 ne 0 » à p à nu fa gow IY 2 2
É +

ATEET

àLE AT LE

Se COSNADY NAOH N12
=F



2 An-2

eS WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL-MIELECe
Muse FLIGHT MANUAL

SUPPLEMENT No. 18

SUPPLEMENT TO THE ASz-62IR ENCINE POWERED

AN-2 AIRCRAFT FLIGHT MANUAL REGARDING

THE OPERATION OF AN-2TP /CARGO-PASSENGER

VERSION/ AIRCRAFT WITH VARIABLE COMPLETION

OF PASSENGER CABIN AKD RADIO-NAVIGATIONAL

EQUIPMENT.

Effective on the a/c S/H iG6234-02

16278-24

16238-25

SECTION 1-00

Suosection 1-00, it.¢. Cabins.

8. Cargo-nasserger casin /it spplies ta the a/c: 1G23€-24,

16238-25/

To ennance estnetic appesrance of the sassenger cabin

anterior ano tc orovice higher comfort of travelling there

Mave been installec :2 fcrwarc fecing passencer seats

in place cf tne fclc-type ones.

An accitional eauipment of the cabin constitutes the toilet

with a wasn-towi anC a water container locatec between

the frames No's 13 anc i$, while at the freme No.15 there

i$ a coctaii sapinet for offering refreshwents during

flights. Moreever, the passenger cabin floor has been lined

with a carpet.

un Cargo-passenger cabin /it refers to the a/c 16236-02/

To exteng aircraft coerating capabilities, the passenger

cabin hes neen additionally fitted with 12 forward facing

seats and their attachment.

These seats can De instailec coon removal of side seats srran-

ged at tne sassencer caDin starocard and port side.

Dciover 25/30 Paes
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Suusection 1-20, it.1. Fight-nsvigational and radio equipment

fre: 16234-02 2/c/.

The aircraft is not equipped with the following units:

- ARP-S6? Marker receiver

- ARK-9 Automatic Direction Finder

- k-037 Radio-altimeter.

In connection with this, the indicators, control panels and

switches included in the a/e sccessory assy have not been in-

stalled on control desks and instrument panels.

The remaining equipment is unchanged.

SECTION 2-00

OPERATING CONDITIONS AND LIMITATIONS

osition is 10 be determineo on the oesoThe sirsreft ©.

of the veéiance chart encicect, as Aessribeu under it. 0,

Section 4-0,

iis

as

vos
-50 

October 25/50
se
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G. Aircraft loading /re: 16234-02 ave /.

The aircraft C.G. position shall be determined as follows

- with side seats installed, according to it. ©. "Airplane

Loading", Section 4-00, p.20 and der C.G. pusition dcter-

mination diagram, Section 46-00, po. 25/26;

with forwerd facing seats installed, scsoroing to Diagran

for Oetermining C.G. Position, Section 7-06, ap. 19/2¢.

The method of C.G. position determination is shown uncer

Section 4-60, it.0, p.20.

The remaining text - no change.

SECTION 5-0

EMERGENCY SITUATIONS

No change.

SETTICH 6-09

TABLES AND OFAGRAMS

fre: 1G234-G2 ase

Dats regarcing sircraft emnty mass anc balance io De enicrec

in the "Extract from Aircre’t weighing Sheet" attached heretic.

The remaining tanles and ciagrams - uncnangec.
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SUPPLEMENT No.19

SUPPLEMENT TO ASz-62IR ENGINE POWEREQ AN-5 AIRPLANE

FLIGHT MANUAL CONCERNING An-27, G VERSIONS, CHANGED

COMPLETION SF COCKPIT, PASSENGER CAEIN AND RADIU-

-NAVIGATIONAL EQUIPMENT.

Effective on a/c : 16237 -31

16237 -32

SECTION 1-00

GENERAL DATA

Subsection 1-10, it.6 Cabins

The carse-passenger cabin is equippco with 11 fold-type

scets to carry occucants of darachutists.

In the fuselage richt waJi, beiween frames No’s 16 ane

there is an encracncy exit through wh

leave the sircraft in case af emergency

To attach snc carry a persone) lugoase ur to 40 kg th

is a rack secured to the floor anc airsiene star3oard

shown or Fig. 1.

The carge ettach fitti

sockets in the floor.

a uw +Ceres is fastened with cclts an.

iters of cergo) or oy means of 3 .ce

12

12's

ch the cccupants can

The cargo attacn belts (15 pcs.) are stered in the locker

behind the coor to the rear fuselage section.

Each belt can withstanc loac up to 1500 kg. The belt is

shown on Fig.2. Fig $ depicts typical exemplary attachment

of miner cargo by means cf a ner.

>) lack of oil cilution systen

2esemblics anc components© & + a a) ws wivue
Sanuary 6/52 le)
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J-Screwed down strut; 2-Frame; 3- Shield: 4,6,7-Brackets;
5- Buckle: &- Hook; 9,14-Straps; 10,11,13-Screwed in struts:
12-Reck rrotective cover: 15- Pins: 1€ Screw; 17-Floor panel.

7,00 Csruery 6/92
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Fig. > Cargo attachment belt (Dwg. Ko. .MSeB0422-100)

- Lock

- Srep

Hook

- Fittingaun nm 1

January 6/92 37781
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1 -mai (De. No.MSs-50622.68 4 = (ing 3 - atrapEnanpte Met Attechment Diner Cosge Kena

tgn

It ta recommended that h, he

7-00 Sancary 6/92
p.1G2
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SECTION 1-20

item.l Radio and Flight -

Navigaticnal Equipment

1. The RY-UM radio altimeter has been installed in the

aircraft instead of the A-C27 mourted in lois.

2. The MRP-56P marker beecon hes not been installed

adoard.

3. The aircrait is adapted to provide the KT-76A transponder

end ELT 12 emergency locator transmitter

nage

NOTE 1. The arrangement of flight-navigational equipment

in the cocksit is shown on Fig's 4,5,6 and 7 hercin.

2. The remaining equipment is unchanged.

Further contents - no change.

7-00

p.1C3
January &/72
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Py D»

oar anu
12

13

14

15

13

18

49

20

21

23

Fig. 4 Left instrument Panel

Variometer:

Attineter;

Dangerous altitude warning light;

- Abrapeed indicator;

Artificial horizon;

Artificial horizon failure warning light;

VORINAY Indicator; {if inst2tied)

Elevator trim tab position indicator;

Ammeter measuring generator current ‘ntenalty;

Generator operation indicator light

Manifold pressure gauge;

Chip detector light (yellow);

Tachometer indicator;

Cylinder head temperature indicator;

Gyrocompass indicator;

Engine unit gauge;

Mixture temp. indicator;

Right tank group low fuel levei warning light (yellow);

Fuel gauge indicator;

Left tank greup low fuel level warning light (yeilow);

Compass slaving push-button;

Radicv-altimeter indicator,

January 6/92
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2 3 4 169 1

ft
sr Oo, Gefen)

- LH instrument pancl; 16 -

- Fire detector check light; Xe -

-- Engine fire detector light; 19 -

- Fire-extinguishing push-hutton; x

20 -
- Start switch;

7 21 -
- Magneto switch:

- Flight direction indicator lights 22

(if installed):

- Sterter grip; 23

- Manual starter coupling grip; 24

0 - Gyroscopic direction indicator;
25 -

1 - Magnetic compass; 26) «

2 - Central instrument panel; a7

3 instrument panel; 58 =

# - VHF radicætation (auxiliary); oe, .

5 - Flight direction indicator switch/

lcircuh-breaker (if installed};

Lit tnstattod

fh 2 8B 4

Right fan switch;

Anti- collision light switch;

Artificial horizon power falture warning
test switch;

Limitations placard;

Battery No. 2

check push-button on An-2T and
Battery No. 1 An 2TD versions

check push-button only

ADF indicator

Right landing light switch;

Taxi light switch;

Lower identification light switch;

Upper identification Light switch;

Navigation light switch;

Lef landing light switch;

7-00

p.106

vary 6/92
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Fig. 6 . Right Instrument Trane!

1 - Airspeed indicaior;

- tour clock:

- Smbient air tert. imdiraior:

- Artificie! noricon;

- Compasr slave push-bution;

- Code altimeter, (2 27,72 ,
- Voitemeler measuring A.C. velince:

- Varicmeter:OMe = Pligit direction indicaler from compass 88€).

Sanuary 6/77 7-00

p.107
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7. Let Control Deak
ee7 a4 2

rig

N EN |
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weertaueunr
Fig. 7. Let Control Desk

Low fuel level warning check push-button;

Wiper switch;

“elt windscreen wiper;

Right windscreen wiper;

Windscreen heating switch;

Low fuel level aural warning switch;

Side window panel heating switch;

Central panel heating switch;

Fire extifiguishing system check gwitch:

- Left fan switch;

- Fheumatic system charging valve:

- Pitot tube heat indicator lanwp;

Passenger cabin Lighting switch;

Fuel gauge switch;

Fuel tank selector;

Fuel pump switch;

Brake system pressure geuge;

VHF radio-station;

Radic-Altimeter assy switch;

Emergency locator tranamitter switch;

- Chip-detector check push-button.

- Pitot tube heat check pus}-button;

- Pneumatic main system pressure gay

- "NO SMOKING. FASTEN SEAT BEL’

- Lateral panel light dimmer,

- Primer pump.

- "EMERGENCY TXH* light switch;

- Rudder trim te: position indicator.

indicator switch;

Sanuary 6/92
7-00

p.109
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SECTION Z2-CS

GPERATING CONDITIONS ANG LIMITATIONS

No change

AIRPLANE PERFORMANCE

ATIGNAL INSTRUMENTS DURING FLIGHT

5. Using Redio-eltimeter RW-UM

{1} Setthe altitude warning switch (or the left control desk)
to an altitude you consider dangerous or the warning of

which is needed during flight or landing.

If the altitude warning is not necessary the altitude

switch is to be set to "OFF" position.

{2) Switch on the inverter with INVERTER MAIN switch located on

central panel.

w Turn on the switch with en inacription RAD. ALT on the

instrument panel. After owitching on, an intermittent signe!

is audisbie in ear-pnones tor a period of 2+7 sec. (when

eltitude warning ewitch is on) snd the light wlth the
inscription "DANGEROUS ALTYPUDE” cn instrument panel

light up and will remain OK it sirpiane climbs above this

set altitude.

The pointer of slitude indicstor must come to "Of wtih an

eccuracy of +5 +

In, Right, whenever eirplene flies velow the eltitise wet by

the silltuse warning switch the sound signet shall become

pudisble in earphones and the "DANGER. ALTIT." light shell

start to glow and-remain "ON" as long as me plane. is

below this altitude,

M the altitude warming switch is set to "OFF" position the

Ught is ON all the time. At this position of the switch

during flight ebove 900 m the pointer of altimeter may

deviste from extreme right position end show any ellitude.

7-00 Senvary €/92
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hen the switch is set at any eltituce the pointercones

comes to extreme right position when the airplane

is above €00 m end remains there until the airplane

oescencs bciuw 660 m.

6. Switching the Receiver of MRP-56P Markers to Operation

Not eppliceble - the unit is net installed

cn the a/c

Instead, it.6 is added, which rescs as follows :

PULSATORY - TYPE CONTROL OF TRIM TABS.

6.1. ELEVATOR TRIM TAB PULSATORY CONTROL

Elevator trim tab can be controlled either from a 3-position

selector switch loc uted on the left control wheel LH handle

or from a switch located on the central control desk.

The switches are connected in paratiel, and have three

positions: central - "neutral" one, forward - "pitch down",

and af “pitch up" (climb).

The switches incorporate an automatic return-to-neutral

feature upon release from either forward or aft position.

When the "“pitch-down" (forward) position is selected on

elther switch and held in this position for about 0,25 second,

the elevator trim tab will be deflected upward by onty

about 0.5°.

With any other switch position change to follow, the current

will flow through the tab deflection mechanism motor winding

for onty about 0,25 second.

7-09

»#.111
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For the tab deflection of more than C.5° or the full one,

switch the controi several times from the neutral position

as the tab deflection is obtained through 0,2% second pulses.

To deflect the tab for "Climb", switch the control from neutral

to "climb" (af) position.

6.2 - PULSATORY CONTROL OF ALERON AND RUDDER TRIM TASB.

Aileron and rudder trim tabs mey be controlled from three

position selectors located on the cenira! control desk.

Both selectors have three positions: central - neutral,

teft - airplane bank and turn left, right - reversal.

When left position is selected on both switches and held

in this position for about C.£ second, aileron and rudder

trim tabs deflect by about 2.5° {aileron - down, rudder - right).

With ery other switch pesttion change to follew, the current

flow three. gn the tab Geflection mechanism motor winding

for onty ebout 6.6 sezond.

Dor the tb avfiection of mere then 2.5° or the full one,

ewpch the Control! severe! times ftom the nautrel pociticn as

the aileron and rudder tab deflection. is obtained through 0.4 sc

cond pulses.

To éañect tabs in opposite direction, switch the contre! from
neutral to right

ot Rudder, elevator and aherons trim tabs operstion checiz

(2) Do check the proper cperction of elevator and rudder

Wan tabs, epply severet pulses (time ewichings on)

to each wk and notic: E tne arrows deflections et

eppropriste indicators are proper.

Chuck ft trom neutral position in bcth directions oy

aooui £. pulses (swiichings on).

January £/22 1-00

p.112
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(2; To check the aiteron trim tab operation, deflect the left

alleron down (to make if possible to observe the alleron

from the cabin) and apply about 5 pulses (time switching

on) to each unit in both directions, observing trim tab

deflection,

NOTE

Trim tab neutral position is indicated by green

lamps lighting on the central control desk.

7-00
canuary 6/92 p.113/118


	00-00-00a.jpg
	00-00-00b.jpg
	00-00-01.jpg
	00-00-02.jpg
	00-00-03.jpg
	00-00-04.jpg
	00-00-05.jpg
	00-00-06.jpg
	00-00-07.jpg
	00-00-08.jpg
	00-00-09.jpg
	00-00-10.jpg
	01-00-00a.jpg
	01-00-00b.jpg
	01-00-01.jpg
	01-00-02.jpg
	01-00-03.jpg
	01-00-04.jpg
	01-10-01.jpg
	01-10-02.jpg
	01-10-03.jpg
	01-10-04.jpg
	01-10-05.jpg
	01-10-06.jpg
	01-10-07.jpg
	01-10-08.jpg
	01-10-09.jpg
	01-10-10.jpg
	01-10-11.jpg
	01-10-12.jpg
	01-10-13.jpg
	01-10-14.jpg
	01-10-15.jpg
	01-10-16.jpg
	01-10-17.jpg
	01-10-18.jpg
	01-20-01.jpg
	01-20-02.jpg
	01-20-03.jpg
	01-20-04.jpg
	01-20-05.jpg
	01-20-06.jpg
	01-20-07.jpg
	01-20-08.jpg
	01-20-09.jpg
	01-20-10.jpg
	01-20-11.jpg
	01-20-12.jpg
	01-20-13.jpg
	01-20-14.jpg
	01-20-15.jpg
	01-20-16.jpg
	01-20-17.jpg
	01-20-18.jpg
	01-30-01.jpg
	01-30-02.jpg
	01-30-03.jpg
	01-30-04.jpg
	01-30-05.jpg
	01-30-06.jpg
	01-40-01.jpg
	01-40-02.jpg
	01-40-03.jpg
	01-40-04.jpg
	01-40-05.jpg
	01-40-06.jpg
	01-40-07.jpg
	01-40-08.jpg
	01-40-09.jpg
	01-40-10.jpg
	01-40-11.jpg
	01-40-12.jpg
	01-40-13.jpg
	01-40-14.jpg
	02-00-00a.jpg
	02-00-00b.jpg
	02-00-00c.jpg
	02-00-01.jpg
	02-00-02.jpg
	02-00-03.jpg
	02-00-04.jpg
	02-00-05.jpg
	02-00-06.jpg
	03-00-00a.jpg
	03-00-00b.jpg
	03-00-00c.jpg
	03-00-01.jpg
	03-00-02.jpg
	04-00-00a.jpg
	04-00-00b.jpg
	04-00-00c.jpg
	04-00-01.jpg
	04-00-02.jpg
	04-00-03.jpg
	04-00-04.jpg
	04-00-05.jpg
	04-00-06.jpg
	04-00-07.jpg
	04-00-08.jpg
	04-00-09.jpg
	04-00-10.jpg
	04-00-11.jpg
	04-00-12.jpg
	04-00-13.jpg
	04-00-14.jpg
	04-00-15.jpg
	04-00-16.jpg
	04-00-17.jpg
	04-00-18.jpg
	04-00-19.jpg
	04-00-20.jpg
	04-00-21.jpg
	04-00-22.jpg
	04-00-23.jpg
	04-00-24.jpg
	04-00-25-26.jpg
	04-00-27.jpg
	04-00-28.jpg
	04-00-29.jpg
	04-00-30.jpg
	04-00-31.jpg
	04-00-32.jpg
	04-00-33.jpg
	04-00-34.jpg
	04-00-35.jpg
	04-00-36.jpg
	04-00-37.jpg
	04-00-38.jpg
	04-00-39.jpg
	04-00-40.jpg
	04-00-41.jpg
	04-00-42.jpg
	04-00-43.jpg
	04-00-44.jpg
	04-00-45.jpg
	04-00-46.jpg
	04-00-47.jpg
	04-00-48.jpg
	04-00-49.jpg
	04-00-50.jpg
	04-00-51.jpg
	04-00-52.jpg
	04-00-53.jpg
	04-00-54.jpg
	04-00-55.jpg
	04-00-56.jpg
	04-00-57.jpg
	04-00-58.jpg
	04-00-59.jpg
	04-00-60.jpg
	04-00-61.jpg
	04-00-62.jpg
	04-00-63.jpg
	04-00-64.jpg
	04-00-65.jpg
	04-00-66.jpg
	04-00-67.jpg
	04-00-68.jpg
	04-00-69.jpg
	04-00-70.jpg
	04-00-71.jpg
	04-00-72.jpg
	04-00-73.jpg
	04-00-74.jpg
	04-10-01.jpg
	04-10-02.jpg
	04-20-01.jpg
	04-20-02.jpg
	04-20-03.jpg
	04-20-04.jpg
	04-20-05.jpg
	04-20-06.jpg
	04-20-07.jpg
	04-20-08.jpg
	04-30-01.jpg
	04-30-02.jpg
	04-30-03.jpg
	04-30-04.jpg
	04-30-05.jpg
	04-30-06.jpg
	04-40-01.jpg
	04-40-02.jpg
	04-40-03.jpg
	04-40-04.jpg
	04-40-05.jpg
	04-40-06.jpg
	04-40-07.jpg
	04-40-08.jpg
	04-40-09.jpg
	04-40-10.jpg
	04-40-11-12.jpg
	04-40-13.jpg
	04-40-14.jpg
	04-40-15.jpg
	04-40-16.jpg
	04-40-17.jpg
	04-40-18.jpg
	04-40-19.jpg
	04-40-20.jpg
	04-40-21.jpg
	04-40-22.jpg
	04-40-23.jpg
	04-40-24.jpg
	04-40-25.jpg
	04-40-26.jpg
	05-00-00a.jpg
	05-00-00b.jpg
	05-00-00c.jpg
	05-00-01.jpg
	05-00-02.jpg
	05-00-03.jpg
	05-00-04.jpg
	05-00-05.jpg
	05-00-06.jpg
	05-00-07.jpg
	05-00-08.jpg
	05-00-09.jpg
	05-00-10.jpg
	05-00-11.jpg
	05-00-12.jpg
	05-00-13.jpg
	05-00-14.jpg
	06-00-00a.jpg
	06-00-00b.jpg
	06-00-01.jpg
	06-00-02.jpg
	06-00-03.jpg
	06-00-04.jpg
	06-00-05.jpg
	06-00-06.jpg
	07-00-000a.jpg
	07-00-000b.jpg
	07-00-000c.jpg
	07-00-000d.jpg
	07-00-000e.jpg
	07-00-001.jpg
	07-00-002.jpg
	07-00-003.jpg
	07-00-004.jpg
	07-00-005.jpg
	07-00-006.jpg
	07-00-007.jpg
	07-00-008.jpg
	07-00-009-10.jpg
	07-00-011.jpg
	07-00-012.jpg
	07-00-013-14.jpg
	07-00-015.jpg
	07-00-016.jpg
	07-00-017.jpg
	07-00-018.jpg
	07-00-019-20.jpg
	07-00-021.jpg
	07-00-022.jpg
	07-00-023-24.jpg
	07-00-025-26.jpg
	07-00-027-28.jpg
	07-00-029-30.jpg
	07-00-031-32.jpg
	07-00-033.jpg
	07-00-034.jpg
	07-00-035.jpg
	07-00-036.jpg
	07-00-037.jpg
	07-00-038.jpg
	07-00-039.jpg
	07-00-040.jpg
	07-00-041.jpg
	07-00-042.jpg
	07-00-043.jpg
	07-00-044.jpg
	07-00-045.jpg
	07-00-046.jpg
	07-00-047.jpg
	07-00-048.jpg
	07-00-049.jpg
	07-00-050.jpg
	07-00-051.jpg
	07-00-052.jpg
	07-00-053.jpg
	07-00-054.jpg
	07-00-055.jpg
	07-00-056.jpg
	07-00-057.jpg
	07-00-058.jpg
	07-00-059.jpg
	07-00-060.jpg
	07-00-061-62.jpg
	07-00-063.jpg
	07-00-064.jpg
	07-00-065.jpg
	07-00-066.jpg
	07-00-067-68.jpg
	07-00-069.jpg
	07-00-070.jpg
	07-00-071.jpg
	07-00-072.jpg
	07-00-073.jpg
	07-00-074.jpg
	07-00-075.jpg
	07-00-076.jpg
	07-00-077.jpg
	07-00-078.jpg
	07-00-079.jpg
	07-00-080.jpg
	07-00-081.jpg
	07-00-082.jpg
	07-00-083.jpg
	07-00-084.jpg
	07-00-085.jpg
	07-00-086.jpg
	07-00-087-88.jpg
	07-00-089.jpg
	07-00-090.jpg
	07-00-091-92.jpg
	07-00-093.jpg
	07-00-094.jpg
	07-00-095.jpg
	07-00-096.jpg
	07-00-097-98.jpg
	07-00-099.jpg
	07-00-100.jpg
	07-00-101.jpg
	07-00-102.jpg
	07-00-103.jpg
	07-00-104.jpg
	07-00-105.jpg
	07-00-106.jpg
	07-00-107.jpg
	07-00-108.jpg
	07-00-109.jpg
	07-00-110.jpg
	07-00-111.jpg
	07-00-112.jpg
	07-00-113-114.jpg

