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1-00 AIRFILANE DESCRIPTION
1. Ceneral
2, Technicel Data of Airplane

4«10  AIRPLANE DESIGN

1. Fuseclage

2, Wirzs

3. Control Surfaces

&, Comtrols

5. Larcding Cear

6, Cabins

7. Alrplame Systems
1=20 AIPPLANE EQUIPHENT

“. Havigationel snd Radio Equipment

2. Engine Instrmeats

3. Accassory Inst ts

b, Additionsl Equivwent

i~30  POWER PLANT

:

ool R S s b - b

M A a s

1. Lasign Descripticn of ASz~32IR Engine

34

« Basic Techrical Data
. Operatinzg Conditions
» Engine Performance

o

4=kl  ATRPLANE AG.EQUIFY=NT
. D2scrintion of Ag.equipment

P N Y O Ry =

2, mzoripticn of Radic Navigeticnel azd Cther

Equipment for Ag. Version of Airplane
3. HMain Technical Data of Ag, Equipment

o N

4, Short Description of Ag.Equipment Functions T
5. Electro-pneumatic system in Ag.Version of

Airplane
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SECTION 1

ATIRPLANE TESCRIPTION

1. Ceneral

The An=2 airplene of mgricultural version /An-2R/ with
AS2z-61IR engine and AW-2 propeller is » metal-structure biple-
ne designed for egricultura. operstions including seeding,,
fertilizing as well as pest cootrol with the use of liquia
end powdered chemicels., After recoving

the 2g, equipwent the plane can be used, similerly to
its cargo-transport version, for transporting cargo, passen-
gers or parachutists and paratroopers, ov-on installing sanita=-
ry out fit -« for transperting the sick.

far es design is concerned the An-2R airplane cdiffers
from standard wversion /An-2T/ only ir wminor deteil,
Cnly the changes ensbling the instslling snd fumctioning of
2g., equipment have been zade on the sirplane,

Besides, te lengthen the 1life of the airplane the fusela-
ge =nd wings ere pezinted with enamels resistent to chemicels
used in agricultural practice,

Entrance door and fremes, 5th and 15th /together with
the door/ are secled.

Tecktnical Deta of Ariplane

A. Basic Dimensions

/1/ Upper wing span 18176236 xx
/2/ Lower wing span 14226228 mm
/3/ Airplane length im flight line 12735225 mm
/4/ rirplene length om the ground 12600225 =
/5/ Height in flight plene 6097

Novemeber 15, 70 100
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/6/ Beight on the groumd 043 o
/77 Track of main wheels 3454220 wm

/8/ Distance between main landing 8150 o=
gear and the tail wheel

/9/ Span oi Aail control sarfeces 7200225 mm
/10/ Croumd angle of the plane 11%s0s
/11/ Anti-turnover angle 27°

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

/13/ Entrenze door height 1419 =

/14f Entreance door width 210 cm

/15/ Length of mesn aerodynamic 2269"':}? ]
chorsd /MAC/

B, ¥Weight Imta and Center=nf{-Gravity
/1/ Bmpty weight sad C.G, positlon determinatieon.

Lirplene name and Madeum eu;rty Center-of-gre=

designatien welght of a....r«- vity positicn
plane o /kg/ X /%uc/

Ag. vaersion An-2R

- with spresder 34584 20,631

- with cpreying systes 3478 20,634

« tramsport 3320 20.84

Equiprent comprisiag the cmpty weight of the elrplene
is spesifiad in section 600 page £,

12/ ¥ex, mcceptable alrplane weight for talu—off
Q= 5500 Xz.

wok 3082 Joae axt ex 153-%M

100
Page 2 April 5, &3



An-2
WYTWORNIA SFRZETY KOMUNIKACYINEGO »PZL - MIELEC«
FLIGHT MANUAL

/3/ Max, acceptable plane weight for landing Q =5250 kg

NOTE: The weight acceptable for emergency landings
is equal to total weight of eirplane 1i.e.
Q. =5500 kg.

J4/ Acceptable range 0f center—cf-gravity 17232% KAC
Poﬁltims

J5/ Reccommended range o. center-ofegravity 23-27% MAC
pozition,

C. Fuel and 01} in Airplane,

/1/ Total volume of six fuel tanks 1200 1
12/ Total volume of oil tank 125 1
/3/ Acceptable quantity of poured-in ail:
maxipnm 851
wind mm 351
/b/ Reccommended quantity of oil:
mneximm 70 1
sinimm 501
D, Volume of } r:
- totel volume of the tenk 1350 1

wek =382 doeo sul. om. 153181
Aprdil 5, 83 1-00
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1.

2,

3.

Fuselage

The fuselage of An=2 pirplane is of semi-monocoque structure,
The carrying structure of fumelage is formed by & framework
snd 2 dursalumin sheet akin,

The fuselage framework consistsof 26 frames, longeronms,
¢arrying beams end of the fleor in cargo-passenger cabin.

¥ings

The wing set consistz of upper and loweit wings, inter-wing
struts, four supporting tie-rods and =ix carryin, ones,

¥Wing struc’ —e iIs of double~spar type, cested with canves
with a profile of Plla=14% constant all sliong wing span.

The upper wing iz fitted vith slotted ailerocns provided with
mass and aerodynemic compensatici: with differential displace=
ment, Allerons mey also be used as flaps while not loosing
their pain function of ailerons.

Tt left sileron has a belencing flap electrically controlled.
All elong the span of upper wing the automsatic slats are

hung. Both the upper and lower wing are fitted with slotted
flaps provided with exial=asrodynamic compensation and elec=
tric control. The upper wings contain z£ix sheet-metal fuel
tenks,

Control Surfaces

Control surfaces consist of horizontal stabilizer, two struts,
slevator, fin and rudder,

The elevator wnit is mounted to fuselage by peans of ateel
fittingzs and two strrts,

wek ~3O2 loes b bu. 15-RH
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The An-2 airplane has doutie {_iznt controls enabling

tne control of the plane Ty Twd T.1Cis.

Tne aiieron contirol systez witnin the fuselage anz the elevateor
and rudder control systems are of caple type.Tne flap and
alleron control systems in wings are of pusn-roé type.

The t-imring tabs and alleroens are <istlaced by mzans of
elestromechanisms UT-6D installed in the control surfaces

and controlled through switches on central control desk;

the lights beside the switches indicate tne neutral position

¢f the tabs,

The flaps of upper znd lower wing are displaced by means of
UZ=1AM electromechanisas installed above the ceiling and

pe_ow the floor of the cockpit petween tne Zrames 7 and 8,

Tne electromechanisms are controlled Dy pusn-builions located

as follows: Flap lowering pushebuzion - on tarotile lever nansle
fiar retractlion push=-bution = on central control aesk.
zmergency flap reiraciion Sw.ich is of central conirtol aesx.

Landing Gear

is of classic
fixez of

1, Dr2Ke contrsl i

lelt zonirsl wnzel,

o
1
o
1%

.
0
£
L
€
0
]
.
IR
"

il .anting gear sonsists ¢f & .28, SnmoT. 3oagrie~ anz
zc1iusting wheel 47C=21C.
cat:on ol electrcconeumetic velve and pneuns by A8
2s locking ef ne tall Wheel in neuirzl ool
=) whizh mzkes keeping of direztion ez cF
1irTlane on the frounc., Shock-absorsers are Lo o Iilleq witn

wik —342-22 Jaco szt ew. I
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AMC-10 0il ané nfsroger. Nitvrogen pressure in front shock-absor-
bers is adout 2.9% = 0.095 WPa /30_, kb, KG, :u°/, while that in
tail one is 2,45*0+%pa /25 kﬁ/cm /.

Instead of AMG—1C oil, the lAeroshsll Fluid 41 oil, specificaticn
OM-15, a¢c,to the ITD SH5B—shell standerd can be used.This oil
may be mixed with the AMG=10 oil.

6. Cabins

A.Cockpl

The :cckpit is at the front of the elrplane benhind power
plant. It zontains &ll savigational instruments as well as
controls for bota airplane znc¢ engine.
The windo® ranes of coc«pit éome ensure very good visibilizy.

usoe art of the Zome is provided with emergerncy exlit
torougk wiich shs airzicne may ve left in case the faselaze
; '0ulé bezcme blocxad /e.5. in emergency cases/.

4

s separasef 2»oz passenger cabin by a wall

: with safety belts and ver:
as reguired for pllot's heign:.

)

2
P
PN

n

-
r
E

oae :3:;a-oaasenge~ s2bilz is crovidesZ wicth 12 fo
sezTs intended Jor Transporting passengers or parstroor

bozz _z2adiap fore3/ or = in ag.variants

December 1%, 20 1=1C
Dage 3
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Under the cabin ceiling in transport veriant two steel-wire
cords are hung to hook the parachute self=release devices

for parachutists,

Between the 11th and 15th frewe there is a cargo-loading door
to be opened putside upwards, wkich enablestransporting
large-gize cargo.

¥ithin the cergo-loading door there is a passenger door to

be opened inside the sirplane.

The right wall of the cabin is provided with inscriptions
informing about correct arrangemert of cargo.

Cargo is to be fixed by means of loceting catches permanently
pounted to wallsomd detachable ones screwed into threaded
heles in tbe floor., The cerge is to be fixed with 9 cords
/wher. 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 an the pins
of frames 11 and 12,

Additionally the places for installing first-gid kit, thermos
and becdpan have been provided,

7. Alrplane tems

A. Poeumstic Systex /see Fig, 1.2/.

The prneumntic system ¢f Ap-2R sirplane serves for the con-
trolling of the brakes of main landing gear wheels, for
lockding the tail wheel in meutrel positiomn and for
controlling the ep, eguipment,

wek 3438 Jowe mi ow. 155-:8]
1=10
Page L November 15, 70
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\J

>3 ) 2 \ 3 5 DNHB N\ 5

Fig. 1.3. Fuel Systen

1sFuel filler ovening; 2,2,5,9,11,12-Fuel tanks; &-Fuel meter
sensar, SBEES-1L4T7; S-Flexible hose; 7-Drain valve; B=Pipe;
10=Check valve, 5251G1-356; 13=Check valve, 5z56101=38; 1iu<Prine
er puep, 74 C500; 15-Four positisn vaive 5250‘30; 16=Shutt=olf
alve; 17-Fuel 2ilter; 16=Cil ceoler, 1105/Kr; 19=-Damper,¥15L003;
20=Drain; 21-011 dilution valve, T72A; 22-Carburetor, AEM=621RA;
23=-Tuel purp, BNK123K; 2u-Foureposition valve lever; 25-Manifold
pressure gauge Mw=106U; 25-Pressure sensor; 27-Manual fuel pump
RNA=1BX; 2E8-Fine fuel filter 12TF2%-1; 29=-Flexibie hose; 30-Pump

BK~h.

wok ~340-82 Joms szt ow. 158-1:81
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Page 6 April 5, &3



Ane2
@ WYTWORNIA SPRZETU KOMUMNIKACYINEGO 3FZL - MIELECe
[T FLICHT MANUAL

B,

In field conditions the alr system may be used for provisional
charging of tubtes and shock absorbers of the main and tail
landing gears,

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

B8 1,

Pressure in the system i{s about 5.0 MPa /50 kﬂlcnzl.

Working pressure in individual systems:

/4/ Srake 980 kPa /10 kG/cx2/
/2/ Locking 5,0 MPa /50 kG/cm/
/3/ Spreader control 1.56 ¥pm f16 kchmzj
/4/ Spraying system control 1.17 MPa /12 kﬂ/cuzl

Filling the cylinder with air is done from airfield cylinder
while connecting it to charging end with flexible hose avalle-
ble in the ground eguipcent,

In flight the air content in the cylinder is completed by

the piston compressor installed on the engine.

The eir pressure control in the system is realized with
automatic pressure control unit AD=50,

Pressure of air supplied to wheel brekes iz reduced by

means of the reduction valve PU-7.

Fuel System [zee Fig. 1.3/

Fuel from tanks/2,3,5,9,11,12/ is supplied through check
valves /13/ to four-position velve /15/ in the cockpit.
Depending on position of velve lever fuel is supplied from
one or both tanks, )

On shifting the lever to "TANKS OFEN® position fuel is
supplied from botl groups of tanks end, on shifting it to
®RICHT OPEN® or "LEFT OPEN® pasition fuel is supplied from
right or left greop of tanks.

wsk =32-82 Sowo sri ew. 155081

April 5, 82 1-10
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Fig., 4. 851 Syerem

1. Exgline VYent Pipe 0. Exr=pipe for diluting

2. Dil pump, FS2=34 il with gasaline

3. Drain vealve 1. 04 eocler, 1105/Kr

&, 0f1 filler cpening 12. Drain plug

S. Tankepums line 3. Dredin nipe .

E. 0i) tank 14, Flexible hese for il

7. Drain valve supply to cooler

8., Temk tmxain pipe 15. Drain pipe

9. Pipe for oil suprly 16, Centrifugal eoil-filter
from cocler te Tk TCH=25 .

wet =33-81 Juse sul ou, 1558281
1=10
Page 8 dpril 5, 83
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From velve /15/ fuel is directudig cute-off valve /16/. Then
it flows through filter /17/ to fuel pump /23/ installed on
the engine. From the fuel pump 1t i3 delivered to fine filter
/26/ snd then to carburettor /22/.

The fuel pump BPE=4R /30/ is permmnently instslled in the
fuel zystem and serves fer f1lling the azirplsne with fuel in
field conditions,

The pump is driven from electric motor supplied with power
from board battery.

The amount of fuel in tanls is indicated by the sensors of
fuel meter SBES-1447 which are imstalled in each tank,

C. 011 System /see Fig., 1.4/,

041 system consiats of tenk, cooler, pipes and fittings and
o0il pump, 011 i8 sucked from the tank by an oil pump and is
puzped to the engine. After circulsting in the engine, oil
1s sucked out of engine by the same pump end pumped dback to
oll tank.

¥hile circulating from engize to the tank, oil passes
through 2 cooler where it cools down,

The oil tank is mounted by rpeans of tapes to 5 bed located
on fire-wall,

The oil cooler iz mounted to a =pecial bed under airplane
fuselage and guarded by a timmel with mwovable curtains
shifted by UR-10 electromechanism controlled from cockpit.

D. Heating Systez in Cabins /see Tig. 1.5/

/1/ Description

Teis system serves to Leet the cockpit, the cargo-passcd=
ger cebin smd the right fromt window pane of cockpit
vindscreen,

April 5, 83 wak -maa—;:‘;. [T
Page ©
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the air warmed by exhaust gasez in the heat exchenger

on the exhaust pipe is utilized as a beating wedium,

The heating system consists of the cold alr in.ake,

heat exchanger on the exhaust pipe, warm air distributor,
distributor throttle control cystem, piping and valves for
switzhing the heating on and oiff,

/2/ Principle of Operation

Alr from postapropeller streax flows into the intske /ju4/
and then %o heat exchaneer /6/.

The heat exchanger is & section of exhaust pipe to which
the copper plstes gzre ssldarsd to increase the surface
of heat exchenge, The whole 1s shielded by sheet metal
Jacket,

The air, flowing between the }lacket and the pipe with
plates, takas over the hzet of exhaust gases,

The gir warmed in the heatl echenger passes over to the
distrivuter /3/.

The throttlez controlled Y mpeans of bowden cables /8/
4hrough tne lever 9/, are loceted near the right well
on the floor of the cocigiz.

¥hen the level 1s in *OFF® pasition the air {lows
outside “he¢ sirplane, when it is in "ON® position the
warnad zir gets, Geponding om opening of individual
hesting valvea, Lo partizulsr cebins or to the double
pane of the windscraexn,

1-10 ek ~3C-51 Sove ot ow, 1586-5:81
Page 10 hpril 8, B3



An=2
‘(% WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL — MIELECe
Mamee FLIGHT MANUAL

Fig. 1.5. Cabin Heating Systen

4+ Cockpit hesting walve

2, Windscreen pane heating
valve

3., Digtributor

4, Alr intake

5. Heated windscreen

6. ALr heat exchanger

7. ¥are air cutlet

13.

Distributor control cab.-s
Distributor contrel lev. o
Cargo=cabin heating valve
Box i

Collector

Throttle

April 5, 83
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€. Fire Protection System /Fig.l.6/.

The fire protection systea serves for signslling excessive rise
of temperature in engine compartment and filling the engine com-
partement with !1re-ext§nguishin§ pgas,

The fire protection dysten 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 thes cockpit.
The six fire sensors sre located on the engine mount, one in the
first frame and two on 0il cooler mounting bracket.

The cylinder with compressed inert gss /CO,/, with built-in
ignition cartridge, serves for fire extinguishing.

Ignitting of the ignition cartridge takes plesce after pressing
the push button in the codgit. The gas escaping from the cylinder
flows through s pipe to the eanifold and, through holes in the
manifold it enters the enpine 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 wall on the floor.

F. Yentilation 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 inta-
kes 1 /Fig. 1.8/,

- Lower cockpit part blowing system from the air intake 12
/Fig.1.8/,

- Lower cockpit part and cockpit seat ventilation system
fFig. 1.7/, that is instslled in lots, in sgricultural
version.

Functioning of the cockpit ventilstion system is as follows:
Air enters upper cockpit part through opened blow intakes 1
/Fig.1.8/. The air intaske cover is controlled by s handle locs-
ted in the upper part of the instrument panel.

The direction of air streasm depends on the position of » venii-
lation outlet 15, Blowing onto the lower cockpit part is obte-
ined by opsning the valve B /Fig.1.8/. On the sircraft sgricul-
tural version /F{g.1.7/, air intskes 16 snd 20 ere installed
under upper wings. The air is sucked froam alr intakes through
fans /7 and 14/ to the gauze filters /3 and 13/ end to the che-
mical clesning filters /8 and 12/.

November 30/90 1-10
Page 13
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Fig. 1.7. Diagrem of cockpit air conditioning
system in sgricultural version.

1-Mantfold; 254,15,18,19,22-Yentilation outlets; 3,5%,16,17-Shut-
tars; 6,20-Air intakes; 7,11,14-0W-201 Fans; 8,12-Chemical
cleening filters; 9,13-Gauze filters; 10-Air duct; 21-Air con-
ditioner; 23-Connectaors.

1-10 November 30/%0
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A certain snmount of filtered air is forced through ducts tc the lower
cockpit part, from where it is directed to the seat blowing intakes
ang on the crew legs. The intensity of this air stream is regulsted
by means of shutters 3,5,16,17 of which contrel levers are located
adjacent to sests. The remaining portion of air is tefced to the air
conditionar where it is coaoled and directed to the manifold 1 with
ventilation outlets /2 and 1%/, enabling the change of 3ir sireanm
intensity and direction.

The warmed sir is sucked ocut of the cockpit by the suction fan il
through the upper alr conditioner part and then it is expelled
outside.

The 27 Vv 0.C. power supply D¥-2C1 fans are mounted in the carge
cabin. The 2PPKG-15 switch mounted on the LH desk under the®™FAN-AIR
CONDITIOMER" inscription serves to turn the ventilation system ON.
¥hen the switch is in the "FAN" pgsition, tnree DW-20l1 fens are
sctuated. When it is set to the "AIR CONGITIONER™, the fans and eir
conditioner begin to operste.

WARNIMG: It is forbidden te turn ON the air conditioner /"AIR CCMDI-
TIONER® position/ when the suction fan is inefficient, and
with the sircraft {llumination lights and windscreen heating
IUNI

The cockpit ventilastion system can be alsoc used with a cannector in-

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

13/ snd tans /7 2nd 14/ which are then replaced by connectors Z3.

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

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

. 1t the An-2 airplane is mod{fied for transport purposes of cargc

passengers or parachutists, the ventilstion system is extendec by

adding two more ventilstlon manifolds 4 installed in the passenger
cabin /see Fig.l1.8/.

The menifolds sre connected with under-wing air intakes.

The ventilator 2 ensures the natural circulation of air.

The cockpit is then ventilated with air from intakes arranged

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

N noer 3G/%0 1-1¢
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Fig. 1.8. Cabin Ventilatiom

=Through-tlow air intakes 12-Air intake
2=VYentilztor 13-Air intake casing
JeVentiiator ends 142rain .

Laleft ventilation manifold 15=0utlet pipe
L=Ventilator 15=Handle

f=Ventilating pipe 17=ioherical Insert
T=Air intake 18«Eody,

g=Yentilaticn valve 1G=Ventilating end

QeAir intake cover 2C=Shroud
10=Fixing tle~rod 2%1=Yentilation valve knod

11=Rlowing pipe

wik —342-82 Joeo axl. ew. 158-1:81
1-10
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C, Electric System

The airplane eleciric system is supplied with direct current
of a voltege of 27V from the CSN-300M converter and from

two board batteries 12-A-30 which are the reserve power source
of direct current.

Both these power sources zre comnected im psrallel

At pez2k loading, when loading currenmt exceeds the rated
current of the generator, the difference between these cicrents
is compenseted by the batteries, The additionel power supply
sowrce for engine sterting on the ground may elso be the
airfield battery.

The direct-current eleciric system end the slternsting ciuzrent
syster of 115V are made ss single-wire systems: minus pole

is constituted by the bonding. The electiric system of the
3-phase alterpneting current of 26V iz made as J-wire syster,
The following voltages are used in the electric system of the
airplane.

/e/ Direct-current voltage of 27V serving for the supply of
electric units with direct current: engine starting
accessories, engine operztion conirol instrmuments, con-
vertors, window pane heating sccessories, heating of
clock and eir receiver, outer and inner lighting,

contect end relay signelling, gyrainduction compsss and
sowe radlio egquipment.

/b/ 2-Phase 2lternating-cuwrrent voltage of 36V which supplies
gyro-inductive compass, course indicator and artificial
horizon.

/e/ Cne-phase alternating-current voltage of 115V which sup-
plies automatic directien finder, radio eltimeter, flight
gignalling device,

Electric system is protected againsi overloading cusTents
or those of shorting with sutcwmtic overcurrent switches
of AZS type safety devices of IP type snd with fuses of P
type. Individual electric cuwrents requiring pilot control
are protected by automeiic overcurrent switches AZS.

weh =33-52 Joge ol om. 1SB-T5L
Aprii 5, 83 1=10
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AIRPLANE EQUIPMENT

1. Mavigational 2nd Radio Fquipment

/%/ Short-rzrnge radic-station, RS=6102 /1 or 2 wnits/
/2/ Intercom, SPU-T

/3/ Autometic éirection finder, ARK~9
/4/ Radio eltimeter, RiW-UM
/5/ Airspeed indicetor, US=35U /2 1tems/
/8/ Variometer, WR=10U /2 itéms/
/7/ Altimeter, WD=~10 /2 items/
/8/ ¥zgnetic corpass, KI=-13A

/9/ Incuction compass, GIK-1

710/ Indicetor GPR-A4B

/11/ Artificial horizon, ACK-4T7B

712/ Clock, ACzS=1

/13/ Flight signalling device, MRP=56

2, Engine Instruments

/1/ Engine umit gauge, EMI-3X

/2/ Fuel peter, SSPS-1447

/3/ Tachozmeter indicator TE=45

/4/ Cylinder head therzometer, 2TCT=47

/5/ Tressure gzuze My-16U for delivered mixture pressure

JE/ ¥ixture thercometer TUE-48

wek =34282 300 ext. ew. 156-9:51
April 5, 8% 1~20
Pege 1
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3, iuxiliory ecuivment

J4/ TUS=4E ouzside eir therwometer

2/ UZP=47 flep position incicetor end UZP-4RB o641 cooler
shutter position indicetor

/Z/ ¥V8-60 ag. system pressuTe gauge
/h/ ¥v=1f ag, Systec pressure gauge

L, pddi<iongl eculprment

/*/ Brief case vwith a =et of tools in sccordence with the
Tliustreted Specification of Spare Perts 127

J2/ Flare pig4ol witk 12 fleres
/3f Tirstesid kit

JL7 Zosrd “pe tzp
in accerdesnce with the Illuetroted

.
cificztion of Spere Perts 1:1

NOTZ3: 4. Tne coerztor is responsitle for the comtents
of the first-zid kit,

Z. In adélitiern the cperatien =sy ecs'.:ip the
eirplene with thermas bettles and

ecntsinzres,

wik —30-02 deeo sxk. ew. 154281
Fage 2 kpril §, B3
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Recommended contents of the firste-sid kit:

1. First air instructions
2, Dressing, short 4 pes,
3. Dressging, long

4, Antiseptic gauze, zmall packet

pes.

Pc.
5. Sticking plaster "Poloplast®

6. Sticking plaster "Prestoplssi®
7. Cotton woal

8, Sefety pin

4 W A\ s o
't3
(3]
(1]
-

G, Secissors

re.

10. Hsemastalic forceps 1 pe.

11, "Cardiazfd"® 1 prial
12. "Novotein® in <ablets 10 tatlets
13. Bromular trenguilizer 10 tzbless
14, Manthol drops 1 toztle
15. Velerisn drens 1 Saztle
1€, 2% Mercurchrose £ 5N

17, 3% sciuticn of sodiuxm cartonste 1 Bantle

wik =342-82 doe0 =i ew. 1587281
Hovexmber 15, 70 1%20 -
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17 22

| \

Fig. 1.B. Lelt Tonirel raneli

1-425 /sutonstic overcurrent switches/ for oil dilution.

Z-4275 of light sygnallinp for emergency exit (on specisl Buyer’'s
demand)

3-Right windscreen pehe wiper switch.

£-left windscreen pane wiper swiich,

5-475 Ior wipers.

6€,7,6-425 es for windscreen pane hezting.

9-47% for the left ventilsieor. 10-UF0%® light.

11-Switch for ventilstion system

12-4-C37 radio eltimeter switch ¥5-15-2s

13-Ag. egquipment pressure gauge, HK-60

l4-Brake system pressure pauge, MW-12

15-Transformer TH-60 for RA indicetor {1lum. level control.

16-AZ5 of fuel pump; 17-Fuel valve handle.

1B-Press button 2D4K fcr checking the filings menitor system.
3:Fuel peuge switch.

_6-Heating indicstor light, PED-éM,

21-Hesting indicstor switch, PWD-6M

22,23-Switich for checking fire protection sysien.

2¢-Pneumatic system pressure psuge, MW-BOH,

25-kit system charging valve.

26-A25 of fuel residue sysien

27-UFD lipght resistor;

2B-Press button 204K for checking the fuel residue system

2%-Primer punp

¥/ uvltraviolet lighting.

1-20 februsry 10/89
Page 4
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Fig. 1.9. Left Side of Instrunetit Penel

i=Variameter, WR=10U; 2-Altimeter, WD-10; 3-Dangerous height ware
ning light; 4-Airspeed indicator US-357; Se~Artificiel horizon,
ACK=-4LT7B; 6-Course indizator, GPK=48; 7-Fire monitor centrol light;
E-Fire monitor light: S=Fire extinguishing push=button; 10-AZS
Jautomatic overcurrent switch/ for iBnition; 11-Magneto switch,
FM=1; 12-Clutch handie for manual starting; 13-Starter pushe-bute
ton; Vhe-Ammeter, Ae1; 15<Converter operation signal light; 16=Mae
nifold pressure gauge, MV=1€U; 17=0i1 dilution indicator li.;ht:
1B8-Filings warning lignt, SiM-ci/red/; 19-Indicator, TE=LS,
20=Cylinder head tkhermometer indicater, 2TCT-&7; 2%-Indicatof
UGR=1 of corpass set GIKe1; 22-Cruise indicater light; Z3-Indica=
tor UKZ«1 of engine unit gauge, IMI=3K; 24=Mixture thermometer in=
dicator TUE-4E; 25-Low fuel level warning light for the right group
of tanks; 20-Fuel gauge irdicator SBES<1447;-27-Low fuel level warw
nir.g light for the left group of tanks; 28=UIK-1 compass slaving
pushetrtiton; 2S5-Indicater A-034-4-16 from A-037.Redio Altimeter Set.

Februiry 10/89 wak ~342-62 Jovo mt ew. 158-%31

1=20
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SEREL  mpmeas

AT

AT

Flg., 1.10, Central fanel of Instruman? Board
1«423 of tall -gear lozking; 2«F0=5CC reserve wcuveriar opera-

+tion indizator Light; J-lLancing gear losking signal light; LeCone
verter switzh TC=53C07 SeVolizsmreter WA<); &=AZS for lighting
der floor and central panel UFC lignt; 7eAZS 27 portabie lamp
GHL ¢ UPC iaamp on the control ztiell; 6=-AI5 for Ur0 of the
riznt side, left contirel oesk and I8t lamp KLSRE; S=A25 of
TalegM heating; 10=c3rge catin liFniing switeh; 1lecockpit ligh=
Ling sritsh, 1g=-AJ5 Zor wheel Traxe relvzse; 15=AZS for pil coo=
lep gnubtters: 1w=AZS for enmine cowllngs; 15-AI5 for fTire extine
reoishing equipeent; 1e=AT3 for lizgiiting #iTen benind instrument
rrnel, and signalling of deor and passenger cabin lighting;
17=0Z8 = flar; 15=AZS for flan conirol; 19-ilS for lower
{lans; ‘er glleron trimming tab; 27=AZS for elevzior trime
ring tal; ZI=AT3 for rudder trismming tab: Z3=AZS for right KiSRK
25, lignting of resr part of fuselage, coakplt lighiimg of left
¢ lamp; 2L-for Zirat VHF radlestation: 297=A23. for second VHF
radisstation: 25«A28 fer intercam SPUe7; 37LiZ5 icr radloccopasa
Ay 28-AF for-cruise indicator light MRF=52T; JG=AZS for antle
ecllislen ligh=s; 30-AZS for radio ai%imeter A-037; 31=Control
tntle for ARKeT automatie direction finder; 32«AZ3 for flight die
rection signalling device; 33=3witzh: "Nearerar*

CAUTION: Itens with indexes 12, 25,29 mnd 32 are optiomsl, @

wsk =322 Jewe oxi. ow. 1SB-T Y

1=20
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Filg. 141 Instrunent Panel

1«4 irgpeed indicater, US-350

2-Cleck, AZzS-1

3-Zndiczteor for TUZ-LE tihermometer for sutside air
LeArtificial horizen, AGK-L7B

5«3iK=1 compass =laving push buttoan

&=l «3 indicator from CIK-1 set

, WE=150

SeVarimeter, Wi=1Q)

Q-lltimetar, WD=10

10=AZ5 for AC=5-1 elock heating

11=-A2S for right fan

12=2gttery control press-tutions

13-US¥ transcelver “reserve®™ or Rgio lug
1b«Course indicator BSUSz-Z from -gple .

T=¥olizeter

wak ~3252 Joss axt. ew. 158-9:31

5 120
November 15/85 Fage. 7
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Fig. 1.12. Central Control Desk /lest side
view/

Lever locking knodb; 2-Filling valve; 3=Cockpit ventilation
alve; Lelockpit heating valve; S5-Ultraridlet lamp; 6-Light
intenzity control for left UFS lamp; 7-AZS for lower marking
lights; B=AZS for upper marking lights; SeAZS for taxying heade
light; 10=AZ3 for navigation lighis; 11=AZS for right headlight;
12=A25 for left headlign:.

wik ~342-82 dsso =t ew. 1589281

1e20
Page 8 April 5, 83
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Fig. 1.13. Central Caontrol Desk

1-Signal light for aileron irimcing teb; 2eFlap contrel pushe
=button; J-Elevator trinmingetap switch; 4-Altitude corrector
lever; S5aSignal light Zor elevator trimming tab; 6=Signal light
for rudder €rimxzing tab; 7-Thrcitle lever; E-Emergency flap re=
traction switch; G-Door signal 1ight; 10-Lever controlling the
shutter of air inlet ‘o carbureter fonly for T=TP versions/}
11=Blznking plug; 12=Corverter switch; 13-Battery switeh;
14aSwiteh for GIK=1 coxpass and for AGK-47B attificial herizem;
15=Resistor of left UFD lazmp; 16=AZS for AGK=47B artificial bho=-
rizon and for gyro-coopass TPK-LE; 17-Resigtor of fromt UFO
lamp; 1E=AZS for SBIS=14L4 fuel zeter, filingssignalling device;
17-Rezistor of rear UF0O lamp; 20=-AZS for ENMI-3K; 21-Resister
of right UrO larmp; 22-A25 for indicaters UZP«L7 or UPZ=4S;
23=AZS for mixture theruitors TUZelf; 24-AZ5=5 for ag. squipment;
25=Frequeney schedule; 26=DZP indicator of flap position; 28-Pro-
eller pltch lever; 2C<Engine stcpping lever; 30-Carburetor heat
few.-r; 1=Elevator trimming tab switeh; 32=0{1 cooler shutters
switch; 3h-Aileron trioming tab switeh; 35-"Left-right® centrol
switch PPG=15=28; 36-Switch FPAG=15; 37-Zlevator trim tabd
position indicator fopiicmel/.

vk =382 Jase st oa. tS-EH
Page 9
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Fig. 1.%, Central Coktrol Desk /view Zrom
right side/

1=Ultraviolet 1light

2=Light intensity regulator for right UFD lasp

3=Prees button for signalling landing troop jump
L-Press button for signalling landing troop preperation
S5=Press button for signalling landing troop readiness

. 158-9:
4-20 wsk =30-82 Joso sxi. ow, 156%:01
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Fig. 1.75. View cf Left Upper Part.of Cockpit

1<Contrel table, SPU=7

2=041 dilution diagra=m

BCockpit lighting lamp AGEEK/

Ljltraviolet lighting lesmp fUFO/

S5-¥indsereen wiper

E-Ventilator

7-Tranazissicnerecelving bleck of RS6102 radiostation

wik =342-82 Joge szl ow. 158 E0

22, B1 1=20
Ll Page 11
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Fig. 1.16. View of Front Upper Part of Cockpit

1=Antiglare blind
PeEmergency exit froe tockpit

I-Magnetic compass, KI-13A
L.tritrariolet lighting /UFO/

S=5un curtains

wok ~30-62 Jooo &xi. aw. 1539181
November 15, 70

1=20
Page 12.
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Fig. 1.17. View of Right Upper Part of Cocipit

1 and 4 = Ultraviglet lighting JUFO/
2«Ventilater

3=¥ indscreen wiper
4Cockpit lighting fELSAK/

ok ~SC4Z Jnes mt s USBREB
Hovemder 15, 70
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Fig. 1.1S. Zontrol Panel for SPU-7 Intercom

4-?:5175 /Fower Supply/ Switch /always in position
l1ﬂ -

2=-0peration mode switch

3=listening-in model switch

L-éneral voluse control

S5-Switch "SFU-RADIO™

f-Push-tion for general call

-&ma—--&-:.m—tu

November 15, 70 1=-2C
Page 15
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Fie. 1.20. Control Panel of ARKe~9 Automatic Directien
Finder

ch TUF-TLG:

ten for connecting one of two control panels /when
Two :ane;.s are availa‘o"c/,

5-;\min dicator

w=Operation asde indicator;

S5«Frame rotation contrel switch;

beVoliume controls

7=Subrange switch for "far" guiding;

B-3ignal light for switching the "baglc" channel;

S-Potentiometer for fine tuning;

10-Subrange switch for *near* guiding;

11=8immal 1ig.'1t for switching t.he "reurve" channel.

ﬂmhﬂd.n.lﬂﬂ

}=20
Pags 16 Noveaeber 15, 70
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Fig. 1.21.Control Desk for RS6102 Radlostation

1~-Operation Frequency Display;

2-¥olume contirol knob;

J-Radlo station switch;

L=Noise suppression blcking switch;
5-Frequency programming push-buttoas "0-9%;
6-Frequency caacelling push-btutton.

wh ~3G-D Joew mt ow 1S6-EH
February 15, 80 1-20
Page 17
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1. Desigr Description of ASz62IR

The ASzO2IR of serieas XVI is a S-cylinder L-stroke sirecooled
carburetor-type engine of single row srrangement, It has a pla=
netary reducirg gear=box for propeller speed and a fingle-speed
centrifugal supercherger in the fuil supply system,

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

Engire i8 equipped with the following sccessories:
- propeller speed governor R-SS¥2 = on reducer cover;

= carburector AKM-52IRA, fuel pump RK-12BK and oil filter
¥F¥=-25, centrifugel filter TCFM=25 -« on the resar pert of
supercherger bhousing;

= two magnetos R0, eleciric inertie sterter RIM-DU«24i¥,
converter CSH-3000M, o0il pump MSz-8A, piston compressor
AX=50P=12- - on the Tear cover;

= two ignitica plugs each in cylinder heeds,

Irgine starting takes place by means of inertia starter
AT%=U=241R supplied with clectric powver.

2, Bagic Technical Imta

/1/ Exgine type i=z=-562TR

/27 Cooling Systex alr

/3/ ¥Wumber of cylinders 9

/b/ Cylinder mumbering clockvise /looking

froz the rear: of-the
ngines top cylinder
b ¢

wuk 34252 Jape mui. 1588
rpril 5, 83 =

1=30
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/S/ Gense of rotaticn /es seez frorm the rear of engine/:
/a/ erankshaft =~ ¢lockwise
/u/ propeller shaft - cioclkiise
J3i/ Swept volume of gll cylinders 29,67 1:2'-1::3
/7/ Pressure raiio £.420,1
J37 Eelustion gear-tou rlanetary, with six
roller satelites
78/ tareclion zear-tox retio
C.E857
/19/ Corpressor in fuel systes centrifugal, single
tric~-gear
/31/ Co=pressor drive ratio /10/ 7
/42/ Ignition sequence fel=5=T=0=2=buf=8
713/ Tenitten plugs type SD-48DaM
14/ Speed zovemmor:
faf sense of rotationm anticlockwise
Sof drivs ratis 1.4
/15/ Welgnt of drv enzine 575 wg 2%
ROTZ: Welzht of 2ry englne does not cooprise the
welshits ef:
- starter
- egnvarter
- viston cogpressor
- @il Ln the engine
Z. Operating Conditiors
/1/ Recormended Fuel Grades

Aviation gasoline grades of octane number min, 91 e.g.@

/a/ B=91/115, BYS5 scc, to GOST 1012/72 USSR Standard/
Jr/ S1/9€, 100/130 ace. to D.Eng.R.D.2485 AU, X. Standard/
Je/ 100, 1COLL acc.to ASTM=DI10-75 /US Standard/

/&/ 100/130 acc,to MIL~G=-5572-F /US Standard/

1-3
Poge 2
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/2/ Recommended Lubrication 0il Crades,

¥ineral eviation oil of 20-22 eSt viscosity at 100°C

/3.07-3.19%E/ for cpereting in summer ecd in winter e.g.
the grades:

e/ PS=2C, MR=22 ace, to GCST 2174376 fUSSR Standard/
b/ Aero Shell W100 or its coumterperts ace,to D,Eng,

R.D.2450 fU.X. Standerd/, MIL-L-2285IB /.S, Standard/,
3~GP-315.320.321 /Canada/.

/3/ Recosmended Propellers

Engine with =zpeed governor R-93X-2 cooperates with the
A¥=2 propeller while in seaplane with RW-101 govermor -
AW=2R propeller,

/b/ Recommended Ignition Flugs

The

use of ceramic ignition plugs SP-4EESM is recommens

ded.

/5/ Operational Recommendations

/a/

/o/

The tize od shifiing the throttle lever Irom idle
speed positicn to teke-cff power position must te
vithin 2«32z at cylinder heed temperature of minimm
120%,

Sudden srifting of throttle lever and too low tempe—
rature of cylinder heads may cause a btreek in engine
cperation,

The drop in engine speed vhile switching frem doubls
+o single ingition fwhile consecutive magnetos are
switched on/ must not exceed £0 r.p.r., at the range
of 2030 r,p.2. and low pitch of the propeller.

wek ~3002 Seve sut_ow 153-9:861
1=30
Page 3
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/e/ The seallest engine speed 2t high piteh of the pro-
peller fadjusted with speed governor/ must not be
smaller then 1450 r.p.m. st menifold pressure max,
£00 en¥g,

/6/ Recommended Parsmeters of Engine Operaztion
/2/ Cylinder head terperature:

- minime for startisg 5°C,
~ recompended during operation 150-215°C.

/x/ 011 Tempersture at the Entrance to Engine:s

= =inimm Zor starting 5°C,
~ recommended éuring operation 60-75°¢

/e/ Frel Pressure Before Carburetor:

~ gt =ny effective power 24,5-34,2 kPa /0,25=0,35 kgf/cszf
- 2t 1cle speed 14,7 ¥Pa f0.15 kef/cn®/.

/4/ 0i) Pressure st Effective Power
reesured in reer cover: 390-490 kPa /[L-5 kgf/enzl

/7/ Operationel Data of Accessory Units:

Ja/ Sterter
- reted supply voltage 26 v
= nurber of consecutive startings Avith xinimmw
treak between gtartings of 208/ = &
= ¢ime of swiicking on the electric motor - 13 s
= time of turning the starter /msmnally/ 5-6 min,

ook ~BO-EI Jose ml e, 15678
1-30 April 5, 63
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/t/ Piston Compresser AK~50P-42:

- mwanifold pressure 44413403 ¥Pa
/4550 xgt/en?/
= cylincer terperature max, 110%

= time gf filling the bottle af

€ dex~ cepscity to the pressure
of 4903 ¥Pe /50 kg:/uZ}} et en-
gire speed of 1770 r.p.m. i1 minutes

= quertity of oil thrown out to
coopressor outlet duct at engine
speed of 1770 r.p.r. 20 °=3/h

= speed of alr coolip coupresser in
the dust 25 x 100 m 14,0 w/s

/e/ Converter GSN-3000M
= rated voltege 28,5 V
= reted current of loading 100A

- meax, cwrent during max, 2 mimu-
tes, 150 A

= required cooling gig flow 2t the
tempereture of 20=5"C &id under
the static pressure of 150 meflg 3
et the inlet to caonverter &0 dex”/s

J/&/ The SD-LEBSK ignition plugs mnst be replaced by new
anes gfter 500 hours of operatiom.

/e/ Rated Power /Maximm Comtinous/

It is recosmended to use rated power in e continuous
panner, For optimm operstion it is advantageous that
the period of operation zt ta¥e-off power iz within

5% of the fotal time of engine eperation,

Not observing these recoxmendations may ceuse the
nesd to shorten the the TBO’s of the sngine end ghorten
its totel service life,

wak =382 Joge wdl — 15001
April 5, 83 1=30
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AIRPLANE AGRICULTURAL EQUIPMENT

1. Description ef ag, equipment

Az. equiprent may be divided = depending on substances used -
into two basic types:

=~ dusting equipment = used for solid substanses like fdust,
graniies and the like/;

= spraying equipment = used for liguid chemiceals,

The dusting equiprent censists of the following main sassec-
bliess

= ~hopper with Toading sleeve ;
= tunnel spresder with closing throat;
= mechanical agitetor with a drive /:an; y

The vomplete spreving equipment centsains:

horoer fthe game &s that for dusting/ with filling
pipe and hydraulic agitatorg

- gprayer, Sz7528-215 /pumping unit with fan and brake/;
under wing distribucion pipes;

sprayer with ejecter /Sz7636~0/;
- tmder Ifuselage pipes with sucticen tanks,

Spraying equipment delivered by the Marufacturer may be
installed and used in the following three basic verzions:

/1/ For spraying with chenicals 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/.

wek 34282 3000 szt ew, 158-9:81
1-40
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TIIGET MATAT

/2/ For spreying with chemicels with mixking from umder
wing pipes. This versio- is used for spreying with
smell flow rrtes per second, without using choldng
valves st the outlets of pipes,

/3/ For spraying with checicals with lerge flow rates
SArithout any choking velves/,

Elemerts of agricultural ecuipment comrising each of
a/m versions are given in Tables om pages 4 end 5.

2. Description of Ra':.io Ecqiprent, Redionevigetionsl Equipment
gngd Other Uni‘.:s for Ag, Yersion of Alirplene

Prior to installing the ag.equipment the following umits
End elements mist be removed fpos airplane:

- receiver of sutometic direction finder /rediocorpess/
ARK~C;

= frape arterma AFR=0 together witk compoments serving
for its mounting;

- power supply faor AIF ARK=0;
= covereE of holes for tenk ~thrmal
- ceiling between fremez € arnd B,

ki b 52 Bows w. we, 15846}
Page 2 Harch 25,80
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To adept airplane to agricultaral flights the following must
be additionally dismommteds

= curtains in ozrgo cabing
= passenger seats /folded/y
= airplene anchorage.

June 10/86
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‘2in Tecknicel Tets of Ac. ecuipment

A.

v

SPREADZR

Fan speed fwerking/
Fan power

Gear ratio between fan gnd Shaft of
zfFitator
Time of gate opening end closing

Faximum
ces

flow rete od powder substana

YWorking swzth wicéth

welgrt of complete duster

Fen speed fworking/
Fan power
Pressure in spreyer puxp

Time of opening ancd closing

3000 r.p.r.
4.4 k¥ 6w/

4021
141.5 s

7.6 ke/fs
36-40 o
max, 154 kg

2200 r.p.m.
5,9 ¥ /8 W/
300 kPa /3 Ygt/ex’/

the velve 1=15¢

Mexirum flow rete of chemicals 18.5 1/s

Working sweth width w to 60 m

Weirht of corplete spreyer mex, 130 kg

Capacity of suction tanks

/for wersion witk ejecior

svetion/ B 1l

wak —342-62 do0e 15892

1—Lo =i ow, 158-0:81
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4, Erort Neserintion of L-. egulip-ers (oere~ion

Dusting eguipment is presented iz Fig-1.23.

The funetlonning of this eguipment consists in spre o]
:1light the powdery chemicels usingz the tuminel spreader /&/
irnstalled under fuselage and connected with mzin tenk /1/
through the shround of the claosing throat f4/,

Tre povder substences go uncer their own velght frox the
hopper to the closing throet whick mokes possitle the closing
ol hopper outlei. The diaphgrems of the closing throst, coo=
trolled by means of elecircoreumatic installetion froz cockelt,
enatle closing end opening of hopper outlet exd the adjiustrment
of flow rate bty neans of strew govermor.

The mechaniczl agitator /20/, which is in the tenk and is
ériven by a fan /17/, serves for ernsuring the wmiform pouring
of chenicel substznces from hopper to spreader.

rrom tunnel spreader the powder substences are spread outside
as 2 result of air stream action during fiight,

The spraving equipment in three 24fferent versions is presen=-
ted in Fig, Nos, 1.243 1.25; 1.25,

Trhe fumctionning of this ecuiprent consistis in spreying in
flight the licuid chericels through <€istributing pipes instial-
led under lower wing of the eirplane.

Tre liguid from the hopper gets into the pump Zriven by

a fan, wherefrom it ‘s delivered unmder pressure to the underwing
pipes.

Tne chengeable nozzles in pipes mzke possible the adjustment
of botk the reguired flow rete end the size of droplets.
Adéitional edjustment of flow rete is realized at the

welves instelled in the cutlets of underwing pipes, from

which the rutber glernds ere %o te removed if pecessary,

wik ~30252 Joco mt em 158-9:81
April 5, 83 =40
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Two kince of sprayers, toth delivered in the set of gg.
eguiprents the 5:7328«215 spreysr or the spraver with ejector.
Their renge of epplication - refer to Table on pages 4 and 5,
inile using the spraver S27622-215 the hvéraulic agitator
cornacted with pump by flowe chiznnel {8 40 be installed in thre
hepper.
¥ran the pump operstes and the swiich PFNC«15 zet on the left
are 02 the left comirel wbeel or at the extension of ecentrel
conrol desk i3 switches to position “ASITATING® ATIESZANTE/
the liquid circuletes vetween putp aznd hopper, dus to which iis
mixing is obtained, ¥nez pjeclor grreyer le umed the agitator
function is reelized by ejscztor pipe of the purp 1outed to the
lower area of the heoper.
Two sustion tecks /12 - in Fig. 1.25/ in the version with
5=7628-215 sprayes ané with ejector sustion sorve for susking
thz liquid remalrning in underwling plipes after the zg. ezvip-
went is switched off, This zystexz fimctions ewtomaticzlly
2fter switchieg the PPUG=15 switeh on the left erm of tha left
control wheel or on the extension eof control €esk, ints OFF
[EYLLTIONE/ position.

£, Flectroppevmatic Svstex in Arrisultiral Yersion

Each airplane bullt in goricultural version has, besides the

matn zir syster as for transpart versicn /1.2/, the additiomal
trapnema{ic cysten for the control ¢f ag, eguipmant while

perforn:i'xg agricultural eperations,

This system is presented in Fig., 1.27.

Upon opening the filling valve on left control desk the alr

pressure is reduced with reductioz vaive /9/, installed under

the Zlosr, to & velue of 1.55 /16 kzf/cr®/ in dusting systen

end 1,17 ¥Pa f12 kg:/cmz/, in spreying system and then =

afier opening tht the cut-off valve /B/ inctalled on coeckpit

Zloo= it will £i1} the the sleciropheumstic conirol gysted

of the sguipment,

140 wik ~342-52 Joso sxt. mw, 155981
Page 8 april 5, €5
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The whele system 1s ready for conirolliing the ag eguipaent
afier checking whether the ag eguipzent control switches are in
CFF position and whether the W3-15-2s switch on the left side
at fraze no. 10 is put inte position "ZUSTING® or "SPRAYING®,
dezending on operation mode and after switehing ON the AZ3-5
"AG EQUIPMENT® [11/.

The ag eauipment is controlled with PFNG=15 switch on the left
contrel wheel or with the switch installed on the extension of
centrzl contro! desk, To switch the ag eguipment control to
the pilot or the second crew member /the flight engineer/

the switch located on the ag equipment cantrol panel is used.
In “LEST" position the pilot conirols the sysiem while in
“RIGHT"™ position the flight engineer ccntrois the system,
Depending on the switch position the air 1s ducted to
corresponding cyliinders through eleciropneumatic and reducing
valves,

NOTE: While working with powder chemicals the ag eguipment
cantrol switch must not be left in position "MIXING®,

ﬂmh—-ﬂ.m—gl!ﬂ
Arri = i}
prid 5y B Page 9
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SECTION 2
CPERATING COSDITIONS AND LIMITATIQRIS

1. Atrplene Crew

The mirimum mmber of elrplsne crew are twoe persons with
currently velid euthorization for performing sviation opera=
tions,

Depending o the kind of flighkt the atrplane crew shall con=
sists of:

= in flights according to V'R rules = two pilota o= pilet
end navigater or pilot
antt flight engizcer;

~ in £iip=ts acc.to IFR Toilew = two pilots or pilot
g=d navigstor;

~ in egricultural fHghts - two pilots or pilot and

f2ight engineer,

NOTE: 1. In case the crew consists of three persons the
edéitione) menmber of the crew should tz=ke one of
the gesis in passenger-cargs. cabin,

It is ferbidden to rest oo swfely belts in the
cocxpit,.

2. The agricultural /working/ flights sy be carried
out with minizur number of crewmen as specified
abore,

2. Permissible Finds of Flights

The sirplane is admitted to the following flights:

J/1/ School Tlights Arith limitation of C.G. to 50% MAC/;
/2/ Training flights.
/3/ In the nigtt Arith €.C. limited to 30% MAC/.

wik ~30-R Joso ext. ow. 155181
December 20, 75 2-00

Page 1
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low gltituder while otserving rules currently

Tha following zre fortiéden

/1] heretatic flights,

/2 Entering the icing hazerd zone,

/3/ Yight flirr4s without paracrutes.

J4/ Tlicnt without visinility wher the centre of gravity
is beyond 350% MAC

B/ Niznt flights with childern on tozrd,

werz+ionzl De<a

L. Atzeciertlie overloecines,
Coefficiert of mccerizbtle overiozding:

/e/ for zericultural version Arith spreader
or srrayer/ + 3.0 =1,0

/5/ for transport or sanitary version + 3,77 -t1.0

E. Yaxirmum scceptatble zltitude of flight:

= with oxyren outfit - not limited;
= the ravirm scceptebrle Flight sltitude withoul oxyzen
outfit is detemine- Ty a separate zvistion regulation,

C. Acceptatle sirspescs V /kr.{h/:

arricultural trznspoTt

version peEsenger=

transport
versions
- in storrcy sir 175 120
- with crude control 180 195

= :in div‘“g fligs¥t at cex.

speed of 2200 r.p.m. 250 300
= Zor omening the flars 50 150
- with flzps omened at 36,59 130 130
- with Tlsrs opened st 30° 150 450

wak ~342-22 3000 sxi. ew, 158-9:8)
2=00
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- cinimm eccectetle speedin 120 120
horizontel flight

D. Accepted Speed of Ergine /rx.m./

- rated n = 2100
- maxipum T = 2200
= minimum on the ground n = 500

E. Lizitations Due to ¥Wind

/e/ Take off and landing may be carried out st the following
wind speeds /mfs/:

Kormal Sliprery
eirstrip airsiri
= head wind wo to 16.0 ur %o B,.C
= cross wind 45 deg up to 7.0 up to 4,0
- cross wind 90 deg wp to 5.0 up to 3.0
= cross wind ©0 deg while
lending with Zleps exten-
ded down to &4,0 dowr. to 2.0
« slippery zirstrip - slippery aschalt or concrete
trerped show, wet grass,

~ pormal airstrip - dry asphalt, concrete or grzss
very wet asphell or: concrele

CAUTION: Asphelt or concrete i{s to be considered slirpery:

- when 1t starts reining end incividual Zrops
ere rot Jolned with e=sch other;

- in the porning when there is a =light froszt
and Jdew or rime,

¥hen the zsphalt or concrete iz coated with a

layer of dust, which abtsorbs reinwater to from

a leyer of mmed,

[t/ Taxying
It iz permissitie to texy at wind of up to 16 /s
when airstrip is normal or ¢ to B g/s when airstrip
is slippery - indendently of he direction .of wind.

ek —30-12 3ess szl ww. 1SB-18Y
Novesber 15, 70 z_Q?
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F. Bank linitstions.
Airpiane mezy be banked within following limite:

a/ Up to 15° £t 2 spesd of Ve 130 ka/h in directional slice.
v/ dp to 45° - 4n turn,

G. Antifire Limitstions.
t is forbidden toc cerry out firs-promoting poperstions in
coekpit or passenger cabin,
Smoking is forbidden, a3s it is clesrly ststed by meana ef
4he inscription on frame 5 en the right sids.

M. Other Limiztstions.

/i/ It ie forbidden to carry out sgrtcultural cpasrations
without wisibility.

/2/ It is forbidden to uvse toilet during take-off, climbing,
arc landing.

/3/ “axinum ecceptable time of centincus operation et
tehe~off pewer renpe L3 5 minutes.

/4/ Meximur sccepteble time of continous ecperation st reted
power is 1 hour.

1. Maxinum weights:

- naximur teke-opff weighs 5500 kp
- maxinum lending weight 5250 kg
- energency landing weight 5500 kg

4. Marking of ranpe ©f airspeec indicstor cond engine cantrel
system gevices /engine instrumsnts/.

Measuring range of eirspeed indicsior.

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

quiet air/ red dash - 300 ke/h

Satety range yellow arc 225 - 3080 kn/h

—

2-00
Pape 4 Dctober 20/89
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Hormal nperating range
green gre 100-225 kn/h

Rarnge of cperation with flaps
white arc 100-138 ka/h

B. Engine instrument indication runge

Enpine Red Yellow Green Y=llow Rec
instruments | facial arc arc BrC radial
M IHIMUM PRECAUTIO- PRECAUTIO) 100w
HIMU HARY range | NORMAL WARY range| HAXIMUM
RPM
\odicathE 558 = 550-2100 | 2100-2200 2200
M falad
hanifald ga- N ) 706-1200 | 1200-1435 | 1235
e /530-900/ |[/900-1075/ | /1075/
hPa /mm Hg/
fylinder
-ad temp.
ey henn 126 120-150 | 150-215 | 2z15-2a% 285
/%c/
Engine unit
gauge:
< 0id temp. 50 50-60 60-75 75-85 85
!

~ #il pressu-

re a 148 148-390 390-490 490-686 686
kPa /kG/cm /| /1,57 f1,5-4/ f4-5/ /5=1/ Y&l
~ fuel pres-

sure 14,8 14,8-24,5 | 24,5-34,9 - 34,3
«Pa /kG/enly | 70,15/ /0,15-0,25/1/0,25-0,35/ /0,35/

Janusry 15/89 2-00
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fTulomcff wel

Tne periormance
except for items 1b and e which
The effecte of installing

9, 2iriane
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e S VEeEQ

uds

/! Vazdmm airepes

= 2%t the pliltude of EHeD

- at celeulated gltitude

citad beloy epuliies to
spply
the ggricuiturel
airplsne poriormance are discusesd in

't of Qu5250C kes/

thz trensport vercion
ta3 all varsions,
eculprment on the

section 4=40,

Jb/ ¥inimm lavel flight airspees
fe/ Crmuls gpeal.
5, sneec at the pressure of

Pi*975.5 tFa /720 rzRz/ =peed
end gltizuds FE=800 =
J&/ Rete of clint mear the graund
for agrizulturel versian:
~ with gproyer
=~ with cpreapsder RI3z~1
Jef Toush-down speed

. Climking Time
Climbing Time at altitudes of:

H=500 m
E=1000 m
E=2000 B

n=e170C r.p.m,
1862 Y.‘.E/ o

2.0 /s
1.9__o > /s

Vm8"+’ .

2,7%0:3

5.4%0.
11*1.5

cinutes
minutes
minutes
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X, Tpke=0’f Rum Disztance 2t O=525C krs,

/2a/ From concrete airstrip with 4re alrplene neld with

trekes:
~ at take—0ff power =nd with flaps lowered

to 30 ceg, 80 =
- st rated power gnd with flaps lowered to

¥ deg. 200

/y/ Frae gressy eirstrip with airplsne held with

trakes:
- et teke=-off power and with Ilsps lowered

to 30 deg. 200 =
- 2t rzted pover snd with flaps lowered

to I0 deg. 220 m

L, landing fun Distence

/=/ om concrete airstrin, flgps lowered to

3C,5 deg end trakes used 225 m
/=/ on gressy eirstrip, Zleps lowered %o
32,5 deg and btrakes used 210 =

S. Ranre

tirplane range in flight a2t an altitude of H=1000 m, with

take=077 welight of G=S5250 kgs with fuel of 1200 litres at
the speed of n=1510 r,p.z. 2nd pressure ol P =893 hPa

/67C raMg/ ir horizontel flight is 1390 ke,

f. Celling

Tre airplane celling at the weight of 0=5250 kg is
LLDO_pg

wek —32-82 Jose sxi ow. 156981
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SECTION 4
AIRPLANE CrERATION

Performance date contelred in pars 1 of this sectlon concern
the trzneport version, Correction of these datz for a2g.version
of the plane /cruise speeds, tuke—off gmd lending mim disten-
ces/ mre to be obteined on the grounds of guicdelines in seca
tion L4400,

1. Prepering for Flicht

Prepering for flight should ensure sa2fe and econecic
verforming of each flight.
The basic elements in preparing for Zlight zre 2s follows:

f1/ Determizing cost fevouratle flight conditions, the

required arcumt of fuel and airpisre center of grevity
range while meking the flight schedule,

J2f Filling the eirplene with fuel end with lutriceting
01l as 1t results frax celeuwlsations for & given flicght
schedule,

The actusl 21lling of eirlame vwith gasclirne znd oil is
checked during the preparing for Tlight /+hroueh
£4114ng recks/ by e crewpan eppointed Ly the eirplerne
commender,

/3/ ArrTangement of cargo mmt be in eccordaiie with
czlculation af sirplzne belancing.

Determining Yoct Tavorreble Tlicht Conditions:

This task consists of the “ollovxing:

-

~= deterpining most favourable flight alititude;

o+

= deterpining engine operation conditions in a Migh
at the selected altitudes

~ determining the neccessary sxowmt of fuel,

wak =30-82 Seoeh::l ow. 155-1.81
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PLISU™ fe tums

he

Determining Most Favoureble Flight Altitude,

Ir widless weether or when wind is miforz at 811 sltitudes
the following altitudes ere the most fevourabls /depending
on route length without landing/:

e.2.: at route length of 300 k2 = altitude of 1000 m
at route lenzth of 500 ¥m -= zltitude of 2000 &

The 2/c most favouratle eltitudes mav se~ve only Zor generzl
guldance when selectins the elititude,

Ween informztion on winds at different zltitovde= is avaflatle
tre most favoimatle Nignt altitude is to be determinesd on
the tasis of celculation=,

At the sarme engine power Tating end howrly Zuel consumption
tre actuel =zpeed of the plane is righer at altitude thar

%t iz on the gprocmd.

T.e increese in spesd iz achieved due to reductioz of mir
rezistsnce, For An=2 airplanes the increase of speed in cru-

1.

=inr conditions is om averaze 5 Y=/ far ezsh 1000 © of th
pleityse,

£tles 1 presents the procedure of caleculsting the cost

e altituds,

Tre letters AV fpore &/ in the caleulstien procedure demote
the rirspsed increase due to reduction in zir resistance
%o 4he engline cruising power constant for all altitudes,
The direction an? speed of the wind in the celeculation
rocedure fnores 2 end I/ ere to be entered from meteoro-

1 news commmicetel to the pilot before Z2ight by

LalD

wak =342-C7 Jooo axi. ew, 135-9.81
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FLIGHT MAUTIAL

Procedure for Calculation of the Most Favournatle
Altitude 2% +he True Track Angle /EzK3-260%/,

Takle 1

1. Altitude, = 5c0
2, Wind Zirection /metearcle=

gical = wherefrom 1% comes/
dez, 70
. ¥ind speed fkm/n/ 10

. Meteorological wind angle,

deg.

S. PBlZference between ground

end true eirspeeds cdus= to
wind /a V/ku/af +10

€. Increazses in speed depending

on aititude fa V/ks/v/ 2

7. Tote! increase in Tlignt

speed cuas to sliitude azd
wingd fWeV +aV/um/a/ 12

1000 15CC 2000 Z2cc0

€0 50 30 280
20 30 o a0

160 1450 130 10C

+19 #2818 +2

o
»
3

irection t= to be sp:

mee from while

'
l} m
. e

ok

0
Yo

ing eny navigztionsal slicde-rule enatling the

gronmc speed amz ajirspeel,

lues zmay ax well be determined for varipus altiiiie
~
d

m

etermination of

the growmd speed or directly the difference Dcoiween the

Yovem-er 15, 7C
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¥ile ueing navizational slide-rule irne zirspeed vesicr is to
te zaken eccording to sltitude werving 4t T 5 /b for esch
W00

Detertining vind Effpctiveness /p-Y/

Tte top horizantsl line of Teble 2 specifies the wind speed

le the left vertical colimme the meteorologiczl wind angle,
e wind engle is the anzle between travel line end wind direce
<ion. To evoid errors in determininc the wind direction it is
use the wind rose oresented in Fig 4.1,

I otkis Fip, the wing has a meteorolosical dAirectim /vhere froz
‘= tlewe/ 37 40 dec, while the Zlight 2irection fwhere 1t blows
vas iz I8 Zez, Thus the anzle hetween thesa twp 2irectiors is

Tre Teteprcloziczal enzle of the wind,

=x 4he usge of Tigp, L,1, tha wind gnrle is to be determined

¢ sotE mCC. T the same primeiple as zn angle Setween direciions
#LR? 2m2 it

ins th=t, the gnrle to te taken is that zmeller <than
ausa the table is Iwrtmposed for
S Zar g 180 deg, =72 for angle greater than 18C deg the fraV/

wind 2ngles Zrozm

eues ore mepepterd,

thns Tougiwatle ikt rltitdde, g2%er celollapting scsdording

te smercnTes -.-.'-oce.."‘:e. iz te be deterrmined ir the terms of
or pinimuz curulaztive/ of speed

i el :ro:ec"._‘-:-:- o7 ealculating in tskle 4/,
Too trmulrtive incresent is acheved by adding gpprooriate
wil2es fron lizes 5 and £,
o) wak =342-82 Jose 1t ow. 133-% 5
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Tetermining 2-Y on the Peri Tind Angie for Alrclate

s
witn Tlizhet Speeds 150 - 220 xT™

Metes, antle 1 Wird speac Y=/
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= ==2a avrarzle ghewr i Tabtle 1 themost favourable altitude
Ttzined te 150C m. At this altitude 4the wind increases the

3

v 2% im/r, while due to raduction in air
gpeed Tises hy 7.5, %x/n. At the remaining alti.
+ incresrent of =speed will be smaller
{tudn 0f 1500 ..

R

smindnz Inpine Operating Comditions

tamre of oviisinz spaeds Yor AneZ alrvlane ir horizontal
fitars s from 145 to 225 um/% mccerding to trm zirspead

wek —342-31 Jewo st ew, 158-9-81
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Engine coperating conditione ensuring mentioned speeds ere
within the following lipits:

enzine power between 4C end 70X of rateld power [mex,
corrtinpps/

engine speed fram 1500 to 1800 r.p.m.}
manifold pressure from 706.5 to 1013 hPa /530 end 760 zxHAg/:
fuel consumpiien frem 117 to 220 1/h.

In the menticned horizontal flight apeed range there are seave-
ral characteristic conditions:

1. Conditioms for Lemgest Flight. It ccrresponds to &alibraved
airspeed of 14% xm/h,

In these conditions the hourly fuel .eocsumption is the
pinisnm, For engine operating at 1500 r.p.m. for such an
eirspeed, depending on sltitude emd mirplane weight in
ight the menifold pressure iz to be determined from
706.5 to 800 hPa /530 end 600 mmig/.
Puel consumpiion 2t such conditiona of engine operation
/also depending en altitude and airplane weight in flight/
is tetween 110 and 15C 1/h.
The lower Ilight eltitude the gmaller hourly fuel consum-
ption at constant indicated speed. Therefore the longsst
flight with a defintte reserve of fuel way be achieved
gt low altitudes,

2, Condition of Largest Flight Range., At this condition
the fuel consurption per kilometer is the smallest,
It ecorrecponds to indicated speeds from 147 to 175 Xx/n
end depeads only or airplane weight in flight: for the
weight of 5250 kg the indicated speed is 175 km/n, while
for the weigkt of L0000 kg - 147 ¥km/h,
¥hen engine operates at 1500 r.p.m, these speeds require
keeping the manifold pressuie from 706.5 to S00 kPm
/530 and 675 mx¥g/ snd fuel consumptlon iz them about
0.83 liters /=,

wak =382 Jeeo szl ew. ISETH
4=00
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At the above mentioned /inficeted/ cpeeds the fusl
consurption per kilomeber is 2lmost fdenticel et 211
altitudes end thercfore the flight renge witk & certain
fuel reserve ie practically the =zazme 2t 511 altitudes,

The greatest vrenge cendition is to be use? in f1{ghts

vhen time is not eritical gnd the economic fuel comesurption
iz of paramoumt.importance.

3. Conditicn of Meximm Cruiping Power

The maximm crulsing power which may be used in long
ferry flignts corresponds to 70%¥ of the mex, continuous
power of ASz-52IR engine,

The crulsing c£peed in horizontel 1ight st this engine
operzting conditions is the highest, The indicsted speed
varies with the pltitude and welgnt of the airplene in
flight from 200 to 225 kx/b while the true zirspeed vo-
Ties from 290 ‘o 240 xm/h,

The power equel to 70¥% of the rated power is obteinshle
when ASz-62IR engine operates at 180C r.p.:m. with manie
f0ld preszures from 995.8 to 1013 rPa /690-TH0 mmMz/.
The menifold pressure of 999.8 WPa /690 refig correcponds
to flipkts £t an altitude of 2000 = while thet of

1012 tPe /760 mEg/ ~ to flights just sbove the srowmd.
Tre fuel consumption is then 220 l'tres/h while the
consumptior per Lilozeter iz withir 0.52 enéd 1.04 1/km.
The caximm cruising pover is permitted to be used in
the caszes when high speed is required &urring long o
tion fNight,

In chartered flights acc, to Tlight schedule mny cimdie
tions mey be used - fror marximm range condition <o
muximere eruising power conditien,

wok ~30-20 Jose mt aw, 150981
L=00
Page B April 5, 83
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All acceptetle crulsing flight conditions are specified
in Teble 3 *Cruising conditions for horizontel flight

on AneZ2 alrplene®, The tarle specifies for each eirspeed
the post favouretle erngine r.p.m. &8 wvell az the values
of menifold preszure depending on weight in {lipht and
2ltitude, The gselection of this or other mode of opere=
tion depends on time of plammed fiipght.

Far instance 1f <he plenned time invoives the growmd speed of
180 =/, the fligrht takes plece with hesd wind eof

20 kn/n then the 4tetle ghould be used to find a condition
corresponding to true eircpeed of 200 ke/h.

¥hen the weight in flizht {2 ecurl to £200 kg &nd the
eltitude fg 1000 ¢ the most fevourable engine operating
corndition, ersuring airspeed cerresponding to 200 k=/t,
will be es follows:

=540 T.pP.E.}
P)=206.5 kPa /650 x=g/

e cf1ib-sieq eirspeed ecdhieved is 192 kn/s
while fuel consumpiica 1e 167 1/h.
Tadle 3 Juxteposes sltagether 85 horizontal {light condttions
for four weipghts in fligrt end for five altituies, The
eltitudes in the table are gpecified et stendard terpere-
ture fi,e. on conditior thet &ir tempersture near the
growmd is +45°C mnd decreeses by 6.5 deg eech 1000 b
of eltitude rise/.
If the ectuel tempereture differc from stencsrd one by
more then 10 deg then the true etrspeed determined from
eppropriete tatle will not cerrespend to the &/c engine
operating condition,
¥Yore precisely, the wost fevouradle flipght conditions
m2y be determined from the disgram of cruising condi=-
tions,

ik =302 Joas szt ow. 158181
4=00

April 5,.83 Page 9



& An=2
WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL - MIELECe

FLIGHT MANUAL

This ciagram may 2lse be used to take into esccount the
worsening of eserodynacic characteristics of a given
airplene and to irtroduce eppropriate correction because
the table is made for the cdata of master eirplane,

Ilsgram of Cruiginyg Conditions

The basic elm of the diagrem is ts deterrine the wmost
favouratle engine operating comditions and those of

fuel constmption for horirzental flight at 2oy cruising
speed, any Tlight altitude and at 2l] acceptable mirplans
welghtsin flight.

Tescrivtion of Crulsinz Conditions Diagranm

In the upper part of the diagrar there is an altitude

scale mccording to eltimeter /H760/' In the lower pert
there is = indicated=speed scale without fastroaeat or
aeradynamic corrections, The speed calculated according

to sush ideal /irdicator/ instrument iz called the equive-
lent speed and the scale of icdicated speed is marked by
Ny

[

Above it there is a scale of calibratad "airspeed,

I+ is marked by vpp'

The dlfference detween scales Vo end V__ gives the aero-
dynamic correction of the flight speed indicator,

The instrument correction of the flight speed indicator
i3z to be taken for each individual imit, In the left
part of the disgram there is an altitude scale acc. to
international astandard atmosphere /IAS/, marked by a
letter Ha.

In the centre of the diagram there sre 12 inclined lines
for 4he temperaturs of owtside sir from +50°C %o -50°C.
The riddle of this lines, signifying 0°C, is marked by
a xore thick line for convenient temperature
reading.

5
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FLIGHT MANUIL

The mituel errznpement of tempersture lines end elti{tude
sceles Lg ozlzulzied 85 that the crossing of any altitude
2ee, to indlezter /sltimeter//pressure/ end of ene of tempe-
reture lines determines the zliitude 2ce., te alr density
i.e. sce, internztienel stenderd stmwosphere.

Thin cwve iinez cGesignated by speeds from 130 to 250 k=/h
are fer true speed. For eeck eltitude and each temperziure
of eutelide a2ir s cdifferent ratio %= obtzined between

the celidratef cirspeed /oo eczle X’bp/ snd the true
eirspesd, Engine characteristizs are pleited on the
digrran =ot vith desimetions., Thick lines present engine
poweT BE & percentage of rated power, Cn esch line the
encine epeed is piven end eppropriste howrly fuel consurs-—
tion. The rmnge of cruise powers inseribed i the diegrerm
is betwees X5 end 70% of reted power while the hourly fuel
consuwwption is fres 117- ¥6 230. 1/h.

Engine cruising speed /r.p.z./ is merked from 1500 to
1800 r.p.z.

In correspondence to engine pover snd speed /r.p.n./ Six
curve lines zre piotted to represent manifold pressure
within the limits from 655.5 Lo ©99.7 hPa /500 %o

750 mxBg/.

Two szhaded narrow bends merked Ty latters anx. limit

the speeds of horizontel flicht corresponding to minimm
fuel conzurpticn per kilemeter.

The left of these bdends concerns the weight in flight

of LOOO kgs the right ome = 5000 kgs. Other weights in
flight wey be infered 7 interpolation or extropolation.
For the welght of 5250 kpz this band will be shifted to
the right by 5.75 of the division.

In the lower pert of the dizgrm of eruising conditions
there is 2n esdditional diagram ,pletted, which takes

inte sccount the necessary changes in engine operating
conditions, depending on weight in flight,

April 5' 83 wek =308 Jose i ow. 1539281
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Zxamele of Usins Cruising Cgngiticne* Dizgran

Tass 1

it L §
Thae criers say the f1ight Time is to be ¥ert sxactily to sche-
cule, Take-cIf at 1030 hours and landing at 1300 hours,

s

Flying time accordins te¢ plan - 3 hrs, The di

airports is 550 km., Tae actual anzle of airway is 260 des, the
wind forecast at vaxpious altitudes is such as sia*ted in the
procedure for calculating the most favourable flizht altitude

[Zable 1/,
The flignt altitude cn agreeing with the dispatcher is bein
chosen 2s 1530 = ace. tc to most favourable altitude,
The condition Ior the exercise is that the averzge speed froo
taxe=0ff tTo landing is:
55G k= ¢ 3 hours = 183 ko/h

s determine the necessary cruising speed in horizontal flizht
s for monceuvering around airports after take-off

b tes/ and additional time loss Ic
¢orning to right altitude /2 mirutes for each 1000 o/ must be

The total time loss being 443 = 7 minutes the ount s

ir horizecntial flight Zust be as follows:
850 : 2 hours 53 minutes = 131 kn/h

As & chosen alti e, acc, to caleculation Ircm table 1 the
wind cocponent /w=¥/ appe
25 ko/a.

-,

The time airspeed in turm should bve:

jo

©s to be tail type and amounts to

191 = 25 = 155 ka/h
indicated speec, enzine operating conditlons and fuel
consumptiosn is deterzined ace, to cruising conditions
for true airspeed of 165 km/h end weight in flight

< thz begining of flizht ezual to 4500 kss.

wik —342-82 3000 €t ew. 158-9:81
L=002
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The air tempersture at the altitude of 1500 » is to be caleco-
lated acc. to terperziure gradient when we knovw the temperatu-
re o the ground, or it is to be determined directly in flight.
For instance let®s take a texperzture of +«20°%¢.

Salutior for this instance [see Fig.£.2/. From scale division
corresponding 4o indicsted altitude of 1500 r /item 1/ a verti-
cgl line iz to be plotted dowrwards to croag ths outzide-air
temperature line of +20°C /moizt 2/, at thix level the altitu-
de is 10 be read acc, 10 alr demsity which is 2050 =,

Then the obtained point is to be transfersd horirsntally to the
left to cross the line of true airspeed of 165 km/h [poimt 3/.
Ther the cbieined poirnt is to te transfered horizootally teo

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

/oeint 3/,

Tren again the vertical line is to de plotted dowawards te

the czltbrated afripeed zcale fpoint 4/ where we read

- km
vpp 148 xm/h

Now the engine operating conditions may be determined, Fer
this 2 line is to be drawz Zrox 2 point corresponding to
the' earibrated eairspeed of 148 kx/n [item &4/ parallel to
inclined lines to cross the line representing the weight
in flight of 43500 kgs [item 5/.
Then the obtzined point is to be transferad vertically up—
werdés 40 a level which shows the altitude ecc, to alr den-
aity ef 2050 = /point 6/.
In the otteaized point we read:
- required engine power equzl to &2% of the rsted power,
speed = 1500 r.p.%. manlfold pressure - 733.2 hPa
/550 mcHz/ snd fuel consusotion of 139 1L/h.

Tasx 2

The conditions of minimm fuel consumption are given per
¥ilometer in a flight at an altitude of 1200 m with weight
in flight of 500 kgs.and st  outside air temperature of
+«10%.

April S, 83 L
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To be found zre the engine speed and 1ts operating conditions
in which fuel consumption per kKilometer will be the miriwne,

Solution.

Vertical lins iz to be plotted downwards from the point
representing the altitude of 1200 B /acc. to Ba750 scele/

to cross the +10°C terpereture lins.

Then the point obtained is to be transfered horizomtally <o
the rigrt to the line of Bmx. 2or the weight of S000 kg
where ve can read the true mirspeed of 182 kn/m and tren verti-
cally dowrwards to the Vpp scale, on which the gf11Bratsd
#irfpeed af 170 km/h can be read.

In order to deterzine the engine operating conditions for the
found speed with the smallest fuel consumption per kilometer,
the polint of indicetsd speed of 170 ¥m/k must be transfered
towards the inclined lines to 2 level of weight in flight of
5000 ¥g 2md then vertically uprards to the level of Ha
2l%tituée where the line of indiecated altitude crosses the
line of outside aiy tesmperature.

In the obtained point, the pover of 49% of rzted power, fuel
consumption of 153 1/h end engine speed of 1500 r.p.=., 2nd
manifold pressure of 846 hPa /€35 mzMg/ mey be reed,

Tesk 3

Engine power is given, While checking zirplane performance,
when it is demanded to detertine whether eirplane smecd

has pot been reduced cue to longetsrn operetion znéd repes-
ted overhaules, the cruising conditions dlagran may be used,
For this pwypose the specified mode of engine operstion must
be estatlished /eme of the modes zpeciZied in the diacrer/
the speed of horizontal flight peastred In those condftisas.
It speed @iffers Irom the speed read fronm the dlepgram by no
wore-than 3IX 1t is %o be con=idercd os not doviating from
the standard,

sk ~308 3000 st ow. 15508
Pape 16 April 5, 83
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Exarole:

2irplane speed i3 to be determined with the weight in flight
af 4000 kg =t an sltitude of 1000 m end outside-air tecpera-

ture of =10°C a3 well as with engine power squal to 60X
of rated pover,

Solutien:

Plot a wertical line from scsle divizion Hs760 representing
the altitude of 1000 to cross the outzide-air tewperature
of =10°C,

Then the obtained point is to be trensfered horizentally
to the right to the 60X power line,

In the point obtained we read the engine ospersting conditions,

a = 1650 r.p.z.
Py= 966.5 rPa /725 wolg/

Then the obtained poimt is to be transfersad vertically down-
wards to the line of weight of 4000 kg and from it parallel
tpwards to inelined lines to V__ sczle where we can read:
ogTibrated aimspeed - 209 kum/k.

For the precise check of mirplene data in flight the speed
indicztor corrections and those of manifold pressure indice=-
tor must necessarily be taken into accoumt, while the mgm
it=el’ rust take plece in guiet atwesphere,

Utilizing Crulsing Tonditions Diagrem for Alrplanes with
Detariorated Aerodvmamic Characteristics,

4r 8 result of longp-terc opereztion the eerodéynamic charscteris-
ics ©f the zirplent Eay vndergo considerzile Jperceptitle/

deterioration,

In such eirplanes the fiight epeed at a definite engine power
is smaller than that determined frop crulsing conditiors
diagram. While vsing cruising conditions disgram [see Fig.

4.2/ to determine the parampeters in flight for the airplane

with deterlorsted merodyraxics ome mmst knor exactly by how

=och zirplane speed has been reduced.

April 5, 83 ™ hd;fégs:;u
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e

To determine this, the indiceted speed rust be measured oxactly
in one of the flightsat any crulsing powver of those specifiea
in the diagraz.

Tren the measured spesd 1s to e compared wiih that obizined
froc determining the speed s2ccording to crulsing conditions
diagraz for the same engine operating conditions with 4the same
welgh®t and et the same altitude znd termperature,

¥=ile meaguring the speed, take lnto account the indicatar
corrections of engine speed Indlcator, manifold preasure indicao-
tor and that of airspeed indlcator. The difference btatwmen aztua-
I1ly measured :oxlibdbrated alrspeed and the calivrated
airspeed Tead from the 2dagraw gives the speed corrazciion for
a glven alrplaze,

To determine engine operating conditions feor obtalninz required
light speed with this alrplane, one operation must dbe added
to the procedurs of solving tasks ace, o édiagran

i.e. point 6 /see Fig, 4,2 in Task 1/ is to be transfered ‘o
the right by g value of speed correctlon and engine coperzting
conditiene i3 to be rsad there,

If, for instance, it 1s known the the Ilight speeds of any
airplane ere smeller by 10 k=/k the task 1 shall be solved by
trans<ering polnt 5 to the PLigEt by 10 ka/h /point 7/.

We ghall find that £o Xeer the true gir speed at 185 kn/h

we regulre: posar equal to &5% of rated power, engine speed

of 1503 r.p.=. and manifold preasure of 725,5 hPa /590 meMg/,
The fu0l comsurpiion wlll thes e 145 1/r instead of 139 1/
/ooint &/ for pirplanss with norrwal performance,

wik =30-37 doco sxt. ew, 158-1281
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C. Calculzating Necessary Amount of Fuel,

The amcunt of fuel necessary for carrying out the flight is to
be calculated from the following formula:

Gfuel- Gi’l + .:r__‘ - Ggr'

where: G = amount of fuel used in flight within calculated
time since the moment of take=off till landing
without navigaticnel reserve;
Gn & =navigational reserve of fuel
G - gmount 0f fuel used en the ground whlle engine i=s
warmed up and tested as well as during taxying

/1/ Amount of fuel used in flight /Gﬂ/ is determined by
previously ccoputing the calculated time of flight Tcalc.
For the calculated time of flight, 'depending om given
engine power /in percent/ in horizontal flight according
to fuel consumption diagram [see. Fig. 4.3/, the amount of
Zuel used /Gﬂ/ may be found.

Snd
] _]__ |
= oo
¥77
ém’; 41/
s w2 z
N 74
o Vi
\‘% o ’jﬂiL‘—7 /é‘y/
§w /
S wpel Y7/
P17/ 4
s M0 7 :
3 - 200 I
200 ’/1 |
) !
DDV 1|f

30 50 30 30 30 JU L7 ;
{ 7§ Calcalaled flipht dumiion
cazmmm f&gh‘ dumtw‘! la hoers (Tabls)
{ fran 12 to lgnding/

Fi1g. 4.3.Fuel Consunrtion Diagram
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/2/ The necessery nevigztional fusl reserve 1s to be éetermined
azcording to Deteiled Regulztions for Airplane Cperstion,

/3/ Fuel intended for warming up zné testing the eacine as
well as trhat for tasying is rnot tzken inte accouxt during
cz2lsulation of eirplene lozding,

Tre refueling is done eack tire according te mctuzl condie
{ors faccording to fuel conmumpiion specilicetions when
gi e is operated on the growmd - L5 ¥/ /, but not more
han 20 kgs., Trls emourmt of fuel iz usually used up till the
rozent of sirpiane take-of7,

0

terrine tre emoumt of fuel used in flight /.,,..‘ / when the

ted time of flight "Tc:‘.—:./ iz ezusl to 3 hours and

es znd the pover, required for carrying ot tre

fight, determined sccording to crulsing conditions dizgren,
»

H
?
o+

the reted power,

Use the Alagran in Fip, bl 3, Trow point 1, representing
calculated time Tca o I roors znd X0 minutes, a veriicel
ine {s to be drawvn upwards Lo & level of idne ¥ -609-
/point 2/,

On 4re =cgle of 0, we Teed the eppropriate gquantlits™
camnurzion of el Jfeinze tokemofZ 4411 lerdir

1.1

o

=hl ittens o~ 52T krg.

s *he pirnl-

=R s oal

cor—eszt zcourne of

tafore the T icnt

L]
purt e cetsrmined

“sn 2. Zx Shis

iratlgr ciagree, 20 that i1t doee not po lerond

reoents -
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In the passernger=transport version of the plene the
transport of 12 passengersor perackutists withn M1l
ectvinment is perwiscsitle,
In cese number of passengersor parschutists 1s less
then 12 persons the free places zre to be laft et
the reer of crzrgo-rvassenger cekin,

2le loading sirplane wizk csrzo the arrows pzirted
on the right wzll of fuselzge, with the weight of
carge perked, may be utilized,
Against the green zrrov with inseription, Up to
1560 kg any cargo may be located as f2r as It
does not exceed 1500 kg as the center ol gravity
will then be within the reance of 24.25,5% MWMAG,
Red = Tows with inscriptioms eof: 1000, €50, 700, 6CO,
400, 280 end 250 indicete *he extTeme position
of cargo with which the center of grevity of loaded
airpiane is vithin the limite of 21,2% ¥AC,

Eynrmles

One load of a welilght of 507 Xz mey »e pleced in any
place tetveer green errow with the inscription "Up %o
1800 kre® end the Ted arrow with irseription *€00 kgs¥.
Tf “he load consists of rany perts it ls to Ye arrenged
zo that the Tesultert center of grevity of the lozd is
opposite the red arroe with the insceription equelling
she surmulative weignit af the perEo,iz aszinst the red
arrow or ‘. front of 1t up to the fFreen arTow with
the inscripiion "up 1o 1500 kzs/.

When there 1z a large quentity of loads, the position of
the center of gravity is to be checked by meanf of the
dlagram,

nt-lﬂ-ﬂﬁuo‘:--. 15828
o0
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Right side of fuselage

=l .E!BT" ! [ 7 S—

Z __.g_! !.L'g

- mi Floar -level iy the ]

o T compRriment .
=l g —~ oy ]

= J S| w = = & = X =

== f §; = = ~ % 2 2 2| =
& E &= - e

B 13 - -

8 § § § § § § § g § ¢t

3 = =~ b TR B~ B B (S

Fig. 4,4, Positlon of Arrows Irdicating Acceptatle
Arrangezent of Cargo

/1/ Uzing the Balancing Diagra=,

Loading example: Verslon I Version II
- empty airplane with center 3300 kg= 3300 kg=

of gravity at 20.8% MAC
/as an inctance

- passeanger /12x75 kg/ o00 kes -

= paracrutists /12x100 kg/ - 1200 kgs
- ereY 160 xg= 160 kgs
- oll 75 Ezs 75 kgs
- fuel SC0 kss 7o5 kgs
Alrplane loaded for take-off 5X35 kgs 550C kxg=

Center of gravity ssz., to
diagrae 1= 29.6% 31.3%

wik ~30-52 loco =t ew. 153-9:81
L0
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/2/

The pocition of the eszter of gravity is to e determined
frog Alagrar on p2ze I5 es follows:
Sraw 2 verticsl Iin

¢ Immards from the crossing point
of center=of-gravity line an? ecpty-alrplane weight 1in
fupzar Tart of the diagram to the scale for mpcropriaste
case of loeling, Then mweasuretns Rorizontel distance of t-o
value represeanting the glven load on the scaley in the direc-
tion shoem by “The arrew,
Satzequently drav a vertical line Zovmwzrds 1a the szzle
Ifroe the end g7 that distance fsection/ wi tre £l owinz
Seterinant eccze af lozding and nmeesure Irom Lty ezd the
zeztion the valve and Airectian of whickh are

<o be deterzined se previpuzly, Continue in this zancer
whils considering 211 nctuzl cases of airplane loeding I.e.
all yinds of loeded cargos end their arTengexent on the
zirplane,

After laying off the sectiaon representing the quantity
of fusl 2t the Jast horizontal scal e, draw 2 vertiical line
downwards from the end of that section to cross the horizon-
+21 lire correspondirg to total ve gr* of the rlane /the
Tlower part of tre diagras/, The crozsing poirt shows the

positisn of the center af Ttavwity of the alrplane loade?

for take=0f’,

‘oz ition bf the Cemzer of Crovity by Stetlic=-

Tg determine %=a positlazn of the center gravity by the
method of £atic mocenis the vrlues of individusl weights
t be writtez gut ‘n tre table 235 well as <the

tetznces of thelr centers of grevity Ifrom frzme No 5.
2 static mememt equal ta products of G . X /3ee examrle
on page 2L for pertially loaded airplane/,

Nistznces from frome No, 5 to the reer of airplane are

+5 btetrezted nc positive while those towards the front -
a nesative
~va dietance of “re center of sTovity of the empty alrplan
15 specified in ine welghing sheet s well as in the extract

T 5 wek =308 Joes =i ew. 1290
1%, 83 L0O
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The method of using the Floro;rar for Teisrmin T awn Tl D
Meotance of An=~2 pirpleas? fhee Tip, L,7/ mav e pedyused a5 tha
fallowing.

/2/ Troz dlagrac "0 4na crossing polnt is to he

cne croscling point feound ds to be transfered fuorizontslly

t2 the wight/ onte *¥e Zingran TE" to crosc the line renre
. e

‘ i Sk found iz to Le trarsferei down=-
wzrdic este the Cit"'.":‘._ "I¥ to ¢Tos3 the line representicg

the conditlon zné Uype of eirstri;- sface,

horizont Slazmsm "2 Yo
o

e
¢’ take—ofl z2irstrip incling

/o) Troc dizgran D" the polnt is to De tronsfered fverticall
2

Sowrrwand/ onto the dlagrac ®Z® to cross the line of take-o?f

/¢ Troc dlegrez ¥E* the crossing point Lz %o ba transfersd

e riztt Jorto dlagren *FY/ %o crozs the
the conlitionz and an

ake~=clf!

teke—off i distance for Av=2 zirplene

wah ~342-82 Joee sxi ew. 158781
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B FLICET FAIUAL
Alr temperature +30°C
Atrespheric pressure 973 rPa [730 mrilg/
Head wind 2 nfs
Teke=0ff surface salf grome
Inelination upwerd c.01
Weigtt for teke-off 5500 kg
Engine operating conditions rax, contirn,
Flap extenzion esmgle 25 deg

¥.

Proceed sec, to atove erplenstions to find the tnke-off
run distance for the given confitions esgual te 335 m.
The solution of this exzrple is presented ty dotted line
and by arrows ir neomogram diagrams.

Deterwining Airplane Landing Run Nistence

Landing mm distearce 15 to be determined mec, to dizfTer
[Flg. .8/, Tre method of using the romogrerm is siriler
to that of usirng nomogrerm for take-of? rur,

Exarple:

Deternine the zirplere lamding run dicstence in followirr
conditionss

Alr terperzture +20°¢C
Atwospheric pressure ©60 nPa /72C mrip/

Fead wind 2 m/s

Landing surface firm ground

Surface inclinetion
Welight for lending
Flep extension angle

¢,1 upwards
5250 kgs=
=%

For specified conditions the lending run distance of /in=2

girplene is 225 m, The solutlon o

£ this exerple ics presen=

ted ty dotted line end bty srrors in norogram charts,

+prid 5, 63

wak ~342-62 Jos0 szt ow, 155281
Lall
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2, IKSPRCTIOF R=ZRURE FLIGHT
Before oarrying oct the inspection the captain is obliged to ins-
pact airplane board log books, to make asure whether defects &is-
ocovered in prsviopus flight bave bean removed 2nd obtain informae
tiam oz the type of operatiens carried out by ground persocnsl
on B given airplune,
Chack the presence of firsy fighting media pesar the alrplans, wheel
chocks tnder landing gear whsels, m2ks gsare the gontrol sa=face
locking @ifices aad covers &re removed Zroa zirplans, amgine and

om AiF pressure sengor as well as vhethar anchorage is dlsccnee—
ved,

In winter it 18 to be checksd wheathar eamox, hoav frust ond ioce a=e

remcved froa all the surfaces of the airplane and cerry out inapeo=
tica of the sirplans,

/1/ Zngirs groap
Exzmine the propeller, engirs eovwlings, maks sure no fuel coses
oat froa under engirs eowlings end no oil flows oat of oil
gooler,
If ths mdisaomective dust filter i3 mounted cn the zirplane
check the poaition of tho elr intaks ahotter installed on the
upper cover af sngine cowling. At the texmpersturs O°C end lowas
the shntter ghall be closed, i.s, in vertical position.
it the tesparsture higher than C°¢ the shutter aball be in
open positien,

/2/ Uain Langing Gear
Examine the landing gear and make zure ths coxprescion ¢f ahoek
absorbers and pressuare in wasela /feca, tc flattering/is pnormal,

The compression of ahock abdsorbers acc, to sBcale marked oz the
piston is to be as Tollowe:

5029 z» when atrplane weight im 350G kgs
417217 ma when eirrlens weight is 4200 kgs
135214 pm wher eirpzlme weizht is 4800 kzs
448515 mm when sirplane weight is 5250 kga
154%1% mx whep eirplena weilght ie S550C kgs

/3{ Left 2a4 Right ¥ing Chambers

Exarine wings for general condition to make sure that canvas
skin bhas no defects dr whether the tightening of holding and
carrying tapes is not too weak,

~Page 32 o —TWEL Beee o e WM
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Yake sure there cre no gesoline leaks st the lower sure
faces of upper wing and whether the cover has been remove?
froz eir cressure sensor,.

Check that plasses of novigationel lights and head 1izhts
are clean,

[/ Right Bide of Fuselage

Examine the fuselage skin for cracks end deforme*ion.

/5/ Tail Larding Cear
Make sure that the co=pression of shock atsorters is
nerpel and no 01l leaks 23 well sx that pressure In reer
whe?l tire is correct. Thr.e corprezsion of shock ~tsorter
at sterdstill, depending on eirplane losding is within

cides with the nut it represents a corpression of 7¢ -/,

/&/ Ceontrol Surieces

Expmine for genersl condition to make sure that tnhe
canvas skin om borizontal stabilizer f+ail plane,
elevator, and rudder has no defects.

Examine the falrings. for demage 2nd for loose or loz=
feairing moumting screws, Check that tail light glazs =
undamaged,

/7/ Le?t Side of Fuselage.
Examine £imlilarly as the right side.

/B/ Cargo-Pessenger Czbin and Cocpit.
/e/ Check airplane lpading, arrzagepernt prné wountiing
of cargo, Check whether the alrplane btzlancing
is within acceptable range, remove mandrel securing
emergency exit logk of passenger cargo cabln
/if emergency exit is installed on the airoraft/.

wik =34282 3000 sxi. ew. 1589281
December 20/B9 =00
Poge 33
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[5/ ¥ake sure the lozking device of tand and foot flying
coztrols hes been Temoved;

Je/ Check that epergency mmmhole is closed and secired.

/¢] Pake sure whether masmeto switch 4s in position *0% =
Jo£2/ and t:e engine cotirol levers are in pozitiem
for engine starting,

Je/ Checr 4he fimctioning of 2ilerons and coitrol su—Zaces
by deflectins controls to thelr extreme positions and
wmake sure they move freely snd dafTect correctly.

/2! Creck alr pressure in tb.e 2ir eyster /it cuzt be
minimum & ¥pe /40 kg'!/:m f gnd in the brake system,

/g/ Cneck the wvoltage of bozrd batiery /it must be minie
mm 24 V/, ¥hen voltage is lower the bsttery requires
replacement,

/n/ Switch on the power supply =nd check:
- efficiency of fuel guantity indicetor and Zuel
level in the le®t and right tark group;
= deflection of fleps and tricming taba;
= deflection of oil cooler shutters znd the engine
cowl faps,

/i/ Exarine gererzl conditior of 21l irnstruments,
Switeh on the power supply to indtcators snd obeerve
indicetions to r=Ve swe <he are efficlient, Check
the operetion of ertificial horizon AGK-L7E,

73/ 233ust the poirters of tarometric altireters ¥D=10
at *O® g=d corpare lndiceiions an the scale of taro-
petric pressure with sctual ateospheric pressioe
extcting on the zirfield,

baDA wik =302-22 3000 . ew. 158-%:2)
Pare 34 April, 5, 83
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Wy 4,5 moitgf

{65 of movatle meTkers
with the =evp on z2ltitule scale with bargxeiric scale
positicned at the division 1013,2 hPa /760 m=Hg/.
Deviation Zn coincidence of harometiric scale must

not exceed 0 m,

Tre difference must rnot sxzesd 2
Check “he exrezrent of ke osit

/k/ Correet the indication of toard elnck,
/1/ Compare the zerc porition of variometer functiom,

72/ Corpere the indications of -anifald pressure ganse
with the atmosferic pressure exieting oo the zirfleld
Jdifference in irndicaticoms must pot Se greater than
13.3 tPe /210 m=lg/.

/=/ Coeck the position of fuel valve control,

Upon teking sute by 2borye inspestion thetl the sirplene is
Toady for Tlight, curry out the steriing end check run

tre epgine,

wok ~30-02 Juse sul om, 1SB-T:R
b0

Page 35
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Tollowing operations are to be carried out prior to stariing

the

7/

12/

ar%:xez
Switeh on the battery and creck the voltage in slectric
syatex fwi*h pow=r supplled fron board battery/.

Open the ailr system valve smd ITake the wheels with
the help of paridng trake,

Switch on the folloving switches on cantral control desk
2nd on instrument board:

= fuel mpeter;

- for EM<JX engine unit gaupe;

for flmp position inicator =2nd oll cooler shutiers
positior indicator;

for mixture thermometer - arbient tazperzture therwo-

meter;
- for ofl cooler shutters;

- for engine 2ol fM2pz;

e for po3lt on light-
Taesk tre-effizionc:

et . T oV -t
Feliow Lipht fndics
mould be on vhern the

.
15 switched on Jsee po

3

e
"W
L
i

o

wsh ~342-82 3oce =t ew. 156-7:81

“orrembar 15, TC
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Urorn =witehirz on the s#iifchesz, Pr-L5" with inceription
"Fire fighting zyster check® installed on the left control

cesx the red light for “ire conitoring should be on,

B —

11272t The cap on the push button with inscription "Fire

/3/

/57

7/

/8/

7o/

/10/

Tust e gaaled with leaden sesl

Check toe efrficiency of sleciric circuit of the signelling
device, Fress the press=button on the left control desk
Telow the inscriptiorn ¥ ¥ILINZI MONTTORINC®,

Tie rag 1ight on the left instrument panel under inscrirtion
OIILINIE INT rust light on upst pressing. After releasirg

tre presa=button the licht must go off.

Aijust propeller pitck control leaver o *Zine pitch® and
end gltitude corrector centrol lever - to position corres-
ornding to mixture enrichment, throttle control lever - to

el ~.
engize spPE*“ of 70C = BOC r,p.z. Close the enpine cowl
Ileps and all cogler shviters,

Cpen tre four-position walve edjusting the knob to "open
tanks" position which corresponds to simultaneous switchirg
on of btoth groups of tanks,

Use manual fue} pumw to generate s pressure of 24,4=34.3kPa
/0.25 - 0.35 k.g-:,r’cmz/ in the system,

Turm the propeller 3 te 5 times after previous making
sure that magnetos are switched off.

wrile 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
WARTING! DO YNOT PRIVE THE CYLINDERS WITH MORE FUEL AS
THIS MAY LEAD TC WASHING OIL OFF THE CYLILER
SEZARING SURFACE,

wxk =382 Ssoo sl ew. 1SBTH)

April 5, 83 £-00
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/11/ 1If engine is re-stiarted soon alter stopping and when
head temperature is within 40 to 80°C 1t is sufficient
to make 2 to 3 fuel injections while turning the propeliler
by 2-te 3 revolutions,
CAUTION: Upon injecting fuel, shift the syringe pump
1

lever to "OIT" positisn,

WARTNG! DO %OT TURK PROPELISR AND DO NOT INJECT FUtL
WAEN HEAD TEMPERATURE IS HEIGHER TEAN, 80°¢!

/12/ Etngire is to e started with electric starter power supplied
fror board bettery or alrport lLattery.

. Sterting Engine with Tlectric Staorter.

Give = command "Clear off the propeller® efter mking sure
tret engine 15 ready for starting sng proceed to stariing
upon recelving onswer "Yez,tbe propeller clesrt, Followinge
opereticas are necessary:
71/ Switer on the sutometic evercurrent switcn JAZS/ "Starting®
and pull s handie with inscription "Starter™ heiding it
Ir tie positioc for 5=12 seconds In summer anc 15-17 sec.
in winter l.e, ss long sz necessary for the starier To
stabilize its specd, Trhen prese in the holder to inmtercon-
nest startsr with engine shafi, Switch on magncios efter
propeiler turns bty 1 <o 2 revolutions ty ncjusting wmaob
to "1-2% positiorn.

~
N

2/ 4f%er Tirst firings use carual purp to meintein Tuel
wressure before carburetor zt 24%.4 - 34.3 kFa fC.25 -
D.35 ks:f/cn2/ until enzine operates uniforzly.

AUTION: I engine after sterting does not go over to
carburetor fuel supply upen using the primed
fuel you may =FiTt engine sccelerztion lever
vigorously but smoothly to the stop forwards
e backwards two or three times /not oore/ to
supply fuel with sccelersting pusp.

wek ~3<232 Joee sl om. 5B-MA
L-00
Tere 39 tprid 5, 83
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If engine fires back into carturetor z few smooth
injections are to be carried out with svringe
ourp while not toucting the accelerstion lever
i.,e. ~cdditional zmoumt of fuel is to Te supplied

for normel engine operziion 1o be eststlisted,
¥ARMING: SHOULD TUEL ITART ZURMINI TH CARBURETCR DURING
B FRE INTQ IT, T IGNITION MUST TMMEDIA=-

o i

d ==
TELY FE SWITCHED OFF AND ENGINE SHAFT IS TC BE
TLRKED WITH STARTER WEILE NOT TOUCHING THE
LCCELERAT

CCELEZRATIOCN LEVER. IF FLAMES DO 50T GO OUT,
ENGINE STARTING TS 70 BE TNTERRUPTED AND FIRE=-
~FIGETING EQUIPVENT IS TO BE SWiTCHED ON.

IT IS FORBIDDEN TO TCUCH THE ACCELERATION LEVER
STNCE AT THAT TINMS THE ACCELERATING PUMP SUFFLIES
ADDITIONAL PORTICE OF FUEL AND THUS AGGRAVATES

FIRE!,

ra

/3/ Cnly after engine operstes uniformly the carburetor
throttle is to be adjusted to a position ensuring engine
speed of 700 to BOC r.p.m. while observing indications
of 0il manoweter, If %re pressure will not reech 294 kPe
3 kgf/cxnz/ within 10 seconds, the engine is to be stopped
to identify reasons for lack of pressure,

CAUTICH? If engine c¢iéd not start successfully , pripe
it sgezin with fuel an? repest z2/m operations.

WARNING: 1. Prior to every starting with priming, the
propeller must necessarily be turned wmanually
in the oposite direction bty 4-6 revolutions
+o remove fuel froe previous.starting and to
prevent hydrsulic shock,

2. tlectric starter must not be switched on
more than four times in series with time
brecks smaller then 40 seconds.

wsk —302-82 Joeo szl swm. 158981
April 5, 83 L=D0
PIat s Page 39
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After each four trials of starting electric
potor of the starter must necessarily bte
cooled down fer 30 minutes snd only then
engine may be reestarted!

Juf I2 1t is impossible to wake electric coupling of the star
tor the mechanical eoupling 1s ts be cade,

/5/ Upen completing the starting; switsh the "STARTING® switeh
to OFF.

C. Fanual Starting of Epgine,
In case the electric starter beocczme damazed or the airport
power supply 1s not available and toard battery is mot suffie
clently c‘::arged 1t is exeptionalily permissitle to to carry
out the starting by using the mznual drive of the starter,
Engine sterting is ta be carried out in following sequence,

/%/ Switch on the btoard bottery,

f2/ Check whether the ignition is switched off, turn the pro-
peller ganuzlly as it regularly twms bty 5-6 revolutions
and prime the engire while doing that,

/3/ Insert the erank of msuual ergine sterting into the sleevs
of manusl starting and tuom it nlockvwise while gradually
increesing speed of retation to 20 r.p.m.

/56/ Switch oo magnetes end couple the starter electrizally
or mectanically with the engins,

/5/ Further starting procedu—e ar during norral starting,

vk =M2-£2 Jooo =i, aw. 133-9:81
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D. Warming up Engine

/1

72/

13/

/87

After completing starting, switch on the geperator and
keep enrine at 700-80C r.p.m, until oil temperature at
tne entrance to engine begine to rise though not less
than 3 minutes,

Increase engine speed to 1006=-1200 r.p.m. /in winter to
1480 rop.zm. and warm up the engine to eylinder head tempe-
rzture of minim=z 100°C and to oil temperature at the
entrance to engine of 30°C,

Then ipcreese engine speed gradually to 1600 r.p.z. znd
continue warming up the engine,

While warming the enzine up close engine cowl flaps and
oil cuoler shutters to reach cvlinder head tecperature of
120°C and oll temperature at the enirance to engine of
50°cC,

Engine ls warmed escdequetely when ¢eylinder head tempermture
reaches 120°C and oil terperature at the entraace to engi=-
ne 1s mintmum 50°C,

Upon reacking above tezperstures, start checking engine
operation at the effective power ranges.

E., Engine Test

n/

12/

Establish the parzreters of rated /max. ccnt/ power
/0s2120 r.pim, p,=1200 hPz /900210 mmfig//.

Check whether the indizations of instruments correspond
to folloxlng velues: .
- ail pressure in tne rear cover 350-490 kP fG-5 kgf/cm“/;

- fuel pressure et the entrance to carburetor 24.5-34,5 kPa
/0.25<0,35 kcfcm2/:

- temperature of entering oil 60-75%C;
= cylinder head temperature max., 215%

Engine must operate uniformly and without jolting.

April 5,

wek =32-32 Joos i, ew. 156951
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73/

s/

75/

Using throttle lever recuse engine speed to 2030 r.p.xm. and
check the operation of magnetos and iguition plugs.

Cach of maznetos i{s to be switched off iz twm
{for 10=-15 seconds for trnzt puwpose,
Prior to each switching from one rmagneto te ancther mwitckt
on both magnetes for 15 to 20 seconds to restore correct
operation of ipnition plugs. After switching to ons magneto
the engine should operate un!formly without Jolting.
The reduction of enfgine speed while switchineg to one megne-
to must not exceed 60 r.p.m.

Creck the operation of propeller control mechanism and
trat of the propeller itsels,

Use throttle lever to sta®ilize engine speed to 1900 r.».m.
znd leasve 1t at unchanged position while shifting engine
cspeed governor lever from "fine pitch®™ to "coarse pltch®,
fngine speed must te reduced es a result to 1450 througn
1550 r.p.m.

After re-shifting engine speed governor to "Iine pitch the
erngine must regain inftial speed L,e. 1600 r.p.m.

CAUTTO!! In winter two to three changes of propeller dlede
angie are necessery to warz up oil irn propeller
rub
ruk;

Tneck propeller operztion &t *the estatliched engine speec,
Lrjdust engine speed govermor lever to "IZine pitch® and
throttle lever to 2700 r.p.u.

Tren load the propeller 1o 1900 r.j.me wWith govsrnor con-
trol leverystatilize it, and efterwards use throtile lever

to inzrease ranifeld pressure Ty 3T te 200 R /100-15C

Use trrottie iever to reduce enrine speecd to €00-1000 r.r.m

O
then mwiftly tutl somooiily increase the ranifold pressu
i

35
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/6/

Vass

ref

2t trhe first pomert the engine rpeed may increase to
2000-2050 r,p.m. but it should statilize within 3-5 seconcs
2t previous renge i,e. 1200 r.p.r.

Creck operation of the gererator. Adjust +throtile leve-
to 1850 r.p.m. it thet speed the generzior voltage rcus<
Ye mindmue 75.5 V.

Check the functioning of carburetor 224 .tude correcto-.

At the spe=ed of 1250 r.p.r. the eltitude corrector.lever

is to be shifted smooihly foreard.

then carburetor and corrector zre properly regulzted =mg
iever positionec 10 o 20 mm from extreme forward DOSi=-
tlon, encine speed will drop guickly and smoothly, back-
firing into cerburetor will zppear and engine will srow

2 tendency to :stop. Alter these svmptoms appear, the alititu-
de corrector control lever it to ve shifted to normsl
position.
Ingine speed must then rise guickly to previous ‘position
and enrire ic 1o tegin to operzte wmiformly,

Hr

CAUTIZI! The rise in engine speed aftier shifting correc-
o

r from normal vposition testifies thet the

tor
f:ture is toe rich.

-
Check tre functioning of the neater of air entering the
carbureter. ror this rurpose tre air hester must be

turned on at 2 speed o7 ‘750 r.p.m. The reduction of
ranifold pressure, roy L. tpeed Ty shout 150-250 r.v.r.

25 well as the increrzse in miviure temperzsture testlfr thet
hegter iz effficient,

Shift heater control lever to "CFF" position after

10=-15 seconds, The manifold pressure and engine speed

must then return to »revious vzlues,

wek ~30-1 Jewe st em. 158-9:8)
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/97

YARNING! SEOULD ENGINE BACKFIRE INTO CARBURETOR OR OPERATE
RREGULARLY AFTER SWITCHING ON THE HEATER THE
ENGINE MUST IMMEDIATELY BE STOPPED. AKD THE CONDI=-
“TICK OF FLAME TUEE IS TO BE EXAMINED.
BACKFIRING INTO CARBURETOR WHEN REATER IS ON IS
USVALLY CAUSED BY THROUGH-BURNIRG OF THE FLAME
TUBE OF THE EXHAUST MANIFOLD!

Check engine operation within 10 to 15 seconds in the range
of takeeoff power fat fine pitch of propeller/, engine
must operate 2t 2150-2200 r.p.m. range with menifold prese
sure max, 1400233 hPa /1050 wrilg/, should manifold pressu=
re exceed that value under high smbient pressure and full
opening of throtiles the throttles should hot be fully
opened for take-off power.

CADTICN! To rum in engine corpanents better it is recowm-

e e

710/

pended to use take-off power only after 10 hours
of engine operation.

Check engine operation at idle speed. Theck whether inatrum
rent indications

engine speed 550 r.pe.t.

011 pressure 167 ¥Pa /1.5 ket/ewt/,
fuel pressure 4,7 ¥Pa J0.15 ¥gflow f
temperature of oll enlering <]

the englne 60 » 75 C

Engine must operate uniformly end stably /without any Jjolts/.

1/

while checking engine =t idle speed, check the return
current and the moment when gemer»ior starts to operate..

- ¥hen engine speed becomes redvced on switching the

generator off and iightlng the red converter
feflure werning light record the volue of maximm
deviation of ammster poinier Lo the left {roc Zerd.

The return current wust be within 15-3%5 A.

L=00
Page 4L
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= When engine -speed riges the lamp should go out at
SC0~110 r.p.2. i.e, at the momernt the genevstor starts
to operate,

712/ Check engine trzansitiens, Saift smoothly the throttle lever
within 2-3 seconds froa {dle speed pasition to rated power

range,

Engine speed must rise uniformly to rated power spead
/2100 r.p.m./ without jolting and breaks within 5=6 seconds
/2=3 seconds in flight/,

During tranaition test the cylinder head temperature must
e minlmm 120°C, Transitions are to be checked at fine
pltch of the propeller.

CAUTION: Avoid long terz engine operation on the groumdt

at high powers as cylinder heads are not

sufficiently eeooled.

At rated power the test must not last longer

than 15-20 seconds.

Cylinder head temperature must not exceed 215°%

and oll temperature - 75°C.

Avoid long-term engine aperation at a speed
below 700 r.p.m. to prevent olling of tgnition

plugs end overfilling of the olil sump with oil

a3 & result of poor pumping-off of oil from engine

st los engine speed,

April 5, 83

wsk ~302-82 Jooo st ew. 158-:81

4-00
Page 45



~E:
P A2
\ WYTWORNIA SPRZETU KOMUNIFKACYINEGO »PZL - MIELECe
Mmsr FLIGHT MINUAL

WARNING: 1, IF ENGINE IS WARMED TP AT HIGH AIR EUMIDITY
DRIZZIING RAIN G SLUSE THE EEATER OF ATR
ENTERING THE CLRBUEETOR MUST EZ PUT OH AND
THE TEMPERATURE OF FUEL EIXTURE EEPT ABOVE
FIRIVMUM 43 ts «5°C,

2. AVOID,ZSPECIALLY IM ¥INTER, SUDIEN IRCREASES

OF ENGINE SPEED WMILE STARTIKG IT ¥ITE COLD
OIL TO AVDID EIRSTING OF OIL COCTER XD THE
TEAR-DFP OF TEXTILE-FIBERRCINFOICED PLASTIC
PIPES!

/4137 Time required for carTying out engine testing in & given
range i3 34 minutes.

/14/ Diegram for engine test - refer ¢o pepe 5-00/5,
CAUTION! ¥hils cerrylng out the engine test the control

whetl i to be kept im backward pozition
all-thougn the time of the test,

¥. Engine Stoppling

/47 Prier to stopping, cool dowr the engine to oylinder
head tempersture of T40-160°C,
It regquirvs felloving epereticns:
Ja/ Open completely *he englee cowl Tlaps the oil
coeler shutters.

/b/ adfust propeller ts fine pitck,

fo/ Reduze engine epeed to 830-S00 r.p.m, and lcep nt
this range 111 the &/ cylinder hezd temperatures
arg Tesched,

MARNING: BOT ENGINE MAY BE STOPPED ONLY IN CASES OF
DIRE KECESSTTY, SINCIERCINE STOFPING AT
THE CYLIRDER HEAD TENMPERATURE ABOVE 160°%C
CAUSES THE TRIPPING OF OIL FROM CYLIWDER

wik =300 3ose b ew. 158-:81
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LIRING AND CONSEQUENTLY LEADS TO INCREASED
WELR OF CYLIFIER LISING AND CYLINDER RINGS,
2ND EVER TO SEIZURE OF PISTONS AT THE NEXT
SUSSEQENT STARTING. ESSIDES, THE STOPPING
OF HOT ENSINE CAUSES A CONSIDERABLE -INCREASE
OF TEMPERATUPE USTER COWLINGS /AS A RESULT
OF INTERRUPTED ELOWING/, WHICH MAY LEAD TO
DAMACGE OF IGNITION PLIC IKSULATION,

/2/ Upon cocling the enginme, increase engine zpeed fer
1-10 =ec, to about 1700 r.p.m. ftoc restore good burning
on iznition plugs/ and then redyce speed to 850-200 r.p.:;.
end stop engine with shut—off velve,

{3/ On tresking enging operetien, switch off the igritiom
end zmoothly oper corpletaly the cerburetor throttle.

/4f 1f enpine does nat stop with ehrut-off wvalve (t i to be
stopped by switchierg off the ignitien,
This requires following eperations:

/2] Cool dowm the ezhupine /in sizilar sequence as when
stepping it with chut-eff valve/.

bt/ Increese sogine speed to ebout 1700 r.p.m, for
7=10 secends, thez reduse ft to 1000 r.p.m., switch
off the i{gnition md rmoethly epzn the throttles.

RARNING 1. IT IS FORBIDDEN TO STOF ENGINE BY BIRGIRG FEL
OUT OF CARBURETOR i.e. BY CIOSING FUTL VALVE.

2. IF SIGHAL LIGHT LIGHTS G WAEN PRESS-BUTTCH
SFILINGS MCNITORING® IS RELEASED IMRING ENGIXE
GROUND TEST, STOP ENGINE ARD IIENTIFY THE REASHH
FoR THE LIGHT T0 EE (N.

wek ~342-82 Joso mxi em. 1584231
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/5/ Precedure After Stopping Engine,

- sove the shuis8ff whlve cBnirdl lever to forward position
= ¢lose fuel valve;

«shift the throttle control lever to rear position;
= close oil cooler shutters;
~ lpck the controls and ailerons,

/6/ ¥hen eylinder head temperature becomes reduced to 89°C

clase the engine cowl flaps and then switch eff all
electric switches,

L, Engine Starting snd Testing in Winter Season

/1/ Starting and warming up the engine with dfluted oil
does not differ in any way from those operations with
undiluted 041.0i1 dilution 18 wsed at temperatures below
-5,

/2/ Engine testing with diluted oil is to be started when
oil temparature at the inlet reaches the value +35°C
and cylinder head temperature is 120°C,

/3/ At ambient tempersture down to =15°C, as well s= in
case of using diluted oil on previcus dey the engine
is to be warwed up enly to cylinder head temperature
ef 20-30°C fusing the airport heater/.

J4/ In ease of still lewer temperatures oil cooler is to
be warmed up as well as engine,

wek ~30-82 %000 ozt. ew. 155981
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S. Taxying
/1/ Operations Befors Taxying

[/a/ Switch on the power supply to flaps snd trimming
tabs and make sure that their positions are neutral.

/b/ Seiteh on power supply for artificisl horizops,
course indicater and gyro commass.

/e/ At ambient temperature below 0°C or in case of snow
fall the electrie heating ef air pressure sensor
sust be switched on.

/8/ Switch on the sutomatic overcurrent switch SUKFY
and ®*SPU" on the central panel and make sure the
radiestation and intercom operate pormally.

J/e/ Switch on pawer supply to automatic direction fine
der /radio-compass/, radic-sltimeter and course
indicator, and radie=beacon if necessary, In such
a case the converter PO-500 must also be switched
on by putting the switch to ® OX » positiom,

/f/ Carry out the checking sccording to check list -
= paras ®Before Taxying®.

/g/ After recelving by radioc the permissiemn for taxying,
reduce engine speed to minimmm, give the ordsr
fremove chocks?® meking st the same time sppropriate
hend movements or, at night, blinking with positiom
light,

Upon recelving a reply “chocks removed¥, make sure
there ere no obstacles on the taxying strip and em
receiving a signal from a techniclan /ground engise=
er/, ask for permission to taxy out = by reising right
hand up by day, or by short switching en end off

the taxying beadlight at night.

/h/ Prior te taxying for training flight turm en thebrake
release switch en central instrument panel and

eheck the functiening of brake system frem the right
control wheel,

wek =34282 Joso sxi. ew. 1559251
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/2/ Operstions During Taxving

/e/ Check the opersztion of brakes at the beginning cf
taxying. Brakes must hold at & speed af n=2000 r.p.m.
and with propeller pitch lewer st #{ine pitch®,

/b/ Aveid sudden breking when texying on sandy or sudcy
eirfield surfeces.
The radius of turning sust not be smeller tham balf
of wing span.

/e/ During reinfell =nd slush end at sixture tesperstuze
belew G°C, taxy to te take-cff wit: heater swiiched
on and keep the tempereture of mixture between 8
and +10°C.
Heater is to be awitched off tefore take off,

/3/ Texying Airplazne on Silds,

/e/ Foving the zirplane om skids from its plsce tzkes
place px followsi on trzmped snhow et 1400-1500 T.p.B.,
on uniramped /soft/ enow at 1500-1600 r.p.w. o
wet snow  at 1500-1900 r.p.m.

YATIING: IF THE AIRPLANE SKIDS HAVE FROZEN TO THE
PLACE OF STAY IT IS FOREILIEN TO ¥OVE
ATRPLANE BY INCREASTNC TEE NANIFOLD
PRESSURE fOF GAS/. TO FOVE THE FROZEN-TO-
=GZROGWD S¥IDS, USE A WOODEN BAT OR ESAVY
O5JECT FNOCKIRG THRUUGE A FPIECE OF
WOODER BOARL: AT THE FRONT SIDE SURFACE
OF THE S5RID !

/b/ Te carry sut a tirn in reguired diresticn, the
sppropriete pedal xust be displeced and brake liever
mist be smoothly pressed with zimultamesus increase
ef engine power,

It should be resewmbered thet fast twrning with aone
skid traked iz mecceptable ez it causes severe
louding of the lsading gear,

wak ~30242 3o sl ew, 155750
Page 30 Bsvember 15, ®
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The radius of twrming sust be =imilar s with wheel
lending geer i,e. not smaller then a half of wing
span.,

Je/ ¥nile taxying cn urtrarped snow cerrying-out of the
turning is to be made easier by displacing the control
wheel to forward pesition te reduce the leading on the
tail ekid,

f4/ ¥hile taxying on imtremped snow the manosuvrability
of the sirplane deteriorates == a result of reductien
in efficiency of gkid brakes, Therefore, near the
©bstacles the texying wmust be careful 23 thé zirplane
may extend itz motiem despite full braking of skids,

/e/ The taxying of the airplane elong stralight line in
windless weather sheuld take plece &3 follows: on
the tremped snor st 1200 - 1400 r.p.m., so untramped
snew at H00-1500 r.p.m.

71/ The eirplane permits meintaining s straight direction
on well tramped snow surfaces imder side wind of
up to 12 n/sec, er on untramped anow umder wind of
wp to 8 m/sec.

/8/ At outside elr temperstures above -5°C the taxying
iz to be carried eut at reduced speed but without
stopping to aveld freering of skid to the groumd,

fa/ on uneven surface snd with zpow drifts as high
az 0,60 » the texying is to be done at increased
engine =peed, 1600-1700 r.p.=., while taking care
to avoid the plunging ef wing intc snow end overbe-
eting the sngine; taxying with flaps lowered iz
ferbidden in exxch cenditiona.

€. Preparing for Take-off

J1/ Carry st a check sccarding t® chack list - pars
*befare take-alff®,

wek —}I-82 Jose =i ew. 155081
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/2/ Switch the air inlat leuver out end, 1f the alr is duesty,
sriteh it on agzain pfter take 0ff /in airplanez of
fn=2T version/.

/3/ Both ir summer and in winter the teke-0Zf is to be carried
out with heating ef air entering carbureter cospletely
switched off and 2t r position of eltitude correction
corresponding to maximm enrichwment af mixture.

The detelled methed of using the heater of alr entering
the carbureter has been described in pera 15 *Servicing
of the Heating System for Alir Entering the Carburetor®,

7. Tske-off Without Using Fleps

/1/ Toe take-of? without using flaps i3 ta be carrind eart
st 2 rated power of the engine i.e, at 2100%40 F.DeBa,
p,~1200 hPa /900210 mmied.
/2/ After tha 11ft.off the holling down is 4o ba cerried enrt
with steprise incresse of cltitude snd speed up to
140 km/h.
/3/ Upon resching the gpeed of 142 kr/h, go over ta clipbiig
flight,
CAUTICR: During the take=af? m= 2 tondency ef the
airplane to drift to the left froz requisred
directisn is ncticeable,

B. Igiemolf with Use of Flaps

lewering of flaps while taking eff shortens the take=off rum
dizstonce end take=of? distonce by 30=35%. Depending on the
cenditioz 6f alrfield end on mirplsne loading the taeke-of?
15 ts de czrried out with fleps Iowerad t025° er to 30 dag.

F1/ With Zlaps lowered to Z5 deg, the take—eff is t» be
carried eut at ratsd powar ¢f the engine /max.
continuous/

weh =342-32 Sowo sxi ow. T5E-181
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/2/ 1f the take~off gtrip is lirited or alrplane takesoffs
with maximur welght /5500 kgs/ the take-of? is to be
carried out witk flaps lowered to 30 deg end with engine
take=off power,

CAUTION: Alrplanme lifteoff /from the ground/,with flaps
lowered to 25-3G°, takes plzce at a speed of
&85 to 90 im/h. In soms sirplenes during T-0
with lswered flsps the slats are displacod and
they remain dirplaced until = epeed of 85 km/h
is reached, On reeching this speed the slats
will drew in completely,

/3/ On reschbing the altitude of 50 2 and speed of 120 xm/h
the drewing-in of flaps is to be commenced, This opere=~
tion iz to be carried eut graduelly /by impulsmes/ while
observing the positise of flaps both through the incdica—
tor and directily watching flaps themselves,

Ircresse alrpleae speed sizulisneously eo that in the
sopent of full draving in ¢f the flepas it is withim
155-140 ¥m/h,

/4] Upon retraction of the flsps, go ever to climbing,

WARNING: <. SHOULD THE EFTRACTION OF THE FLAPS
BECOME IMPOSSIBLE AFTER TAKE-OFF WITH
IOYERED FLAPS, EECAUSE OF FLAP CRITROL
SYSTEE FAILIPE T5E PILOT WUST IPMMEILA-
TELY LAND &3 THE AIRFIELD FRCH WKICH
BE TOQE OFF. WHILE APPROACHING TEE LANDIRG
¥ITH FLAPS LOWERED DO ROT ALLOY SHARP
TUNRS EXCEEDING 10 TO 15 deg, AS ¥ELL AS
SPEED EXCEEDING 150 km/h.

2. IT IS FOREIDIEN 70 CARRY OUT THE STARTIRG

WHILE USING ONLY UFTER OR ONLY LOWER
FLAPST,

s, 3 ut-m-azhh-ao-. 1589281
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CLUTICN: Flaps mey be used durding starting vhen wind speed
is max. 10m/sec.

/S/ “he tske-off on skids 1is to be carried out according
t0 the zame principles a3 thst on wheel lending gear.

CLUTICH! For the take—off o7 airplane on slids one wust
keep in mind that £t 2 temperature of 0°C end
higher and eepeclelly on slusk or wet snow the
take-off mm distance may be longer by 10-20%
than that =2 tempereture of wminus 10%,

The take—off rum cdistance on well tramped snow
is &8s follows:

= &t rated power 5{1-0 -320m
- &t rated power J{l-zs - 260 m
« at itake-off power JH-SO - 10 =

¢, T+alling

/1/ During the take-off configurstion end et the transition
to go sround Jeonfiguration with engine operating at
reted or bigher power/ the airplane gisile osnly reluctsane
1ly despite full displecement of the elevator with trim-
Eing tab positioned according te trimming speed typicel
for & given configuretion.

The stslling is typicelithe eirplene does not show eny
tendency to fall inte spin er into deep falling spiral.
Tne eirplenes does not warn before stall, but en ecciden=
tal stalling is rether impossible beceuse the airplane
stalls only reluctenmtly.

/2/ In eruise configurstion when stalled the airplane falls
into mughing without smy clear signs of warning,

/3/ In landing cenfiguretion with engine throttled the air-

plane does not stzll pelitber with Ylaps Tetracted
nor with lowered,

wok ~342-E2 3oes axt. ew. 155-9:8]
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The minizum speed of stezdy fligtt is 405 kz/h with
center=-of=-grevity position no-BOSé PAT and thre welzght
of 5250 kg ~nd it is 100 km/h with center of gravity
et £ «20% MAC and airplane weight for teke-off
Qulif00 kgs.

f4/ Turning Flight and Accelerated stalls,
The sirplene does not stell while turned at an angle
equal to 30°, Accelerated stall also bears no resl stall
cheracteristics,
Is is rather a wushing of the airplene, It occurs only
in teke-off configuration when the wenifold pressure is
P,~1200 hPa /900 m=fig/ or higher.

10, Climbing

Climbing is to be carried out st the speed of 140-150 km/h.
Te obtein maximm =speed of climbing it is recommended to
carry it out, to 2n altitude of 500 &, with fleps lowered
by en angle of 5 deg.

The climbing zbove this altitude is recommended to be
perforeed with flsps retracted,

/1] After drawing in fleps the clizbing is te be continued
with one of following two engine power ratings:

P, «1106 bPa /B30 wesig/ n= 1850 r.p.m.
Py= 933 bPa /700 emtig/ e 1850 r.p.B.

/2] 1f there iz sm urgent peed to reach gquickly a given
gltitude fio evoid icing or for some other reeson/
use the rated pover of engine i.e, Fim 1200 hPa
/900 mnfig/ nm2100 r.p.m. which is the post Tavoursble
climbing powar,

spril S, 83 ok 3281 Soeo vy ex 156N
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/3/ 1o case of climting to service ceiling it is recosmended
trat after each 1000 ;m /ebove enging eltitude limit of
1500 &/ the indicated airspeed £z fo be reduced v
£ /e

/&/ Oteserve cylinder h2ad tempercture and il tesperature
durirng clivhing and ksep these tesperastures rithin the
recommended range,

/5/ The adjustment ef engine power is pernitted 4o be carried
out =s followsy
« t5 reduce engine powver in Tlight, decroase first ths
arifold pressure and then reduce engine zpeed to
reguired values and gorrect tbe menifels pressure,

WARKIRG: THE PROPCZIIER ¥UST HUT BB LOATED »ITHOUT PREVIDUS
PYSUITTICH OF FARIFPOLD PRESSURE SECAUSE IT $AY LPAD
TG IETMATION T3 TXNUINE CYLINTIERS AND 70 GVERLDA-
DIXG OF CRANL WECHARISH!
= to §ncrecse ongine pover in £1light sinbdlize first the
required engine apeed with propeller piteh lever and
then adfust 9 reguiresd sanifold pressure,

19, Rorizontal Flicht

/i/ Conditiens af wugina <persiion in herizomtsl flight ere
te be deterrmined vhlle prevaring the f1ight schedule
wxing €os dlagres of cruiss ronditions gr the table of
erulse spesds of horiwontad fiight.

72/ After gaining the slamed (1ipht 2lttude deternine 4he
engisnt apeed and zanifeld presaure according o chosen
sonditine snsuring the crdcling gpeed of the Tilght
according to schedule,

wsk ~JM2-51 dooe st ow. 155-9:81
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If the chosen conditions cause & moticeable increase in
the wibration of interwing strips the engine speed
puzt be reduced or increased,

/3/ Ic cruising conditions the instrument indicetions should
e as follows:

~ tespersture of irlst ofl 60 - 7%
- cylinder head tesperzture 120-215%
- recomzecded cylinder head tempe-
Tatore 165-200°C
- 0fl pressure 350-430 kPa
/45 xgt/cn’/
= fuesl pressure 24,5-34.5 koa

/0,25 - 0,35 kgt/crs/

J4f In warws weather the heating 8f alr entering the carbure-
ter eshzuld be swiltched off 28 ths high tesperature of
r entering the carvurector csuses a drop irn engine po-
wer snd gn ircrease fr frel consumptiom.

/5/ 1t all cases of horizental flight in cenditione of hige
her eir huridity, as we=ll =25 when terperature 6f the
mixture is lower then 0°C or automatic drep of manifold
preszure becomes perceptible the heating of air at the
ertrence to carburetor is to be switched on =8 described
in parz 15 of this section,

/&/ On svitching on the heating of sir st the entrance to
carburetor, witn comsaquent restoring of monifold pressue
re, the mixture becowes enriched. Thermfore, in horizon=
tal flight at an altitude not lower than 300 m and
with vower not greater than 5% of rated power - the
nixture is to be leaned, uwpon switching the heating OM
#ith sltitude corrector while coatrslling the correctnead
of leaning according tg cylinder hesd tewperatare and
airspeed indicators,

wik ~34282 Joco sxi. ew. 158-9:81
4=00

kpril 5, &3 Page 57



A2

\ WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL ~ MIELECe
FLIGHT FARULL

while going over from rich to more lean mixture the cyline
der heacd tempersture rises st firszt and then, upon reacking
meximue, when mixture iz leened further en, the temperatu-
re begins to Crop,

Siruvliteneously with leaning the pirxture a certain decrease
in indiceted flight speed is slso teking place.

The sdjustwent of pixture guelity and leantiing control are o
te carried out in the following sequence:

/1/ in aiatilized horizontal flight, with zsltitude cerrector
control lever at full beckward position /OFF/, resd fand
pay be, record/ the wvalue of ¢cylinder head tempersture
end that of indicated flight apeed,

/2/ shift the altitude cerrector control lever to ®farwerd®
position by 20-35% of its travel /i.e. by 10-20 =/,
Fead new values of cylinder bead temperature and indice-
ted flight speed 2fter 2-3 minutes,

72/ Again ghift the altitude corrector control lever slightly
forwerd while obzerving changes in temperature end speed.

/4/ Displsce the altitude corrector coatrol lever forward
Ty steps to control cylinder head tempersture and indica=-
ted air speed till the moment when temperature begins to
fall.
The begining of cylinder hesd tempersture fall shows that
fuel mixture is sufficiently lean end it corresponds to
wixture compositien that is most ecomomic,

WARGING: WHER ALTITUDE CORRECTOR CONTROL LEVER 1S ¥OVED
FORWARD ABOVE 35% OF ITS TRAVEL /MORE THAN 20 ¥/
THERE IS A SUDDEN REDUCTION OF FUEL CORSIMPTION,
WHILE WITH LEVER POSITIOR AT €0-70¥ OF ITS TRa=
VEL [35=40 ¥M/ UNSTABLE EWNGINE OFERATIOE ¥ILL
RESULT!

wak —342-£2 Jooo sxi ew, 158-9:81

Page 58 Eovenber 15,70



s

o ..\\T Ln=2

\% E WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL — N.IELECk
Migier FLIGHT FANUAL

/5/ ¥aile edjusting the mixture ratio consider the following:

= During the process of mixture guelity sadjustment the
pesition of cewl fleps shouwld not change until the
required mixture qualifty iz obtalned;

= Cylinder head temperature muzt not exceed 215°C;

= The change of flight zliitude requires » correrpending
chenge in mixture adjustment;

= The varistion in sanifeld pressure withir 666 to ©33
tPs /500 to 700 mHg/, to increese or reduce the speed
of horizontzl flight, does not reguire any wvaristiom
in pixture quality adiustmext;

= Ifitis necessery itc reduce the hezting of eir sutering
the carburetor the mixture must first be enriched
{/=ove the =2ltituds cerrector contrel lever fully
‘backwerd/ to prevent ita sudden leaning smd then reduce
the air hesting;

= On increaczing the air heating the mixture sust additio-
nelly bte leaned until eylinder hesd temperature begins
to arcp.
f€/ Should the engine operation become unstable due to mixture
leaning or as a result af cylinder head everbesting /rbeve

maxizum scceptable temperature/ the altitude corrector
comtrol lever {3 to be moved fully beckeard.,

/7] Iz horizomtal flight chenge the engine power following
the segqusnce!

For power reductiom:

- earich mixture with gcltitude corrector while moving
the corrector control lever fully backwardj

= reduce manifold precszure with acteleration lever;

wak —3{2-52 Scen sxi e, 154701
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- reduce engine speed with propeller pitch control lever;
~ adjust panifeld pressure, if necessary;

= gdjust mixture quality.

For power increase:
= enrich mixture with altitude corrsctor;

= increase engine speed with propeller pitch control
lever;

= increase manifeld pressure with acceleratien lever;

- gdjust mixture ratie.

NOTION: Irrring the flight a3 fuel Is consumed by the ene
gine the canter of gravity moves gradually for-
wards by a value of up te Z,5% MAC.

Irregular fuel coensurption may alse eccur in both
grocps ol tanks.

Rafer to parz 16 on page 68 of thlg sectien for
the mathed = comtieracting this phenomenon.,

J8/ To foelliste the clozing = cockrit door im fiight the
pene of dowe windoy is te be rhifted aaide to equalize
preszures betwreen bolh cabinsg,

Descent

/4] During passenger fiight thae rate of descest =t not
exceed 2 mfsec,

/2/ T zpead of flight during descent must not excesd
200 km/h in quiet sir snd 150 kn/h iz turbulent
air,

etk ~33L2 Jowo o=t. ow. 1555
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/3/ During descent do not permit cylinder head tewperature to be
less than 120°C and the temperature of inlet oil be
less then S0°C,

The recosmended cylindsr head temperature during descent
is 160=-170°C.

J4/ 1f with cloged engine covl flaps and ¢il cocler shutters
the temperstures of oil and cylinder heads will drop
below acceptable valuez the descent wust be carried out
by steps going back to horizontal flight wvhenever a risk
of overceoling the engine appears.

/57 In conditiens of icing harzard end at & tewperzture of
cutsids 2ir below Einns 15-20°C, switch on the heating
6 air entering the carturstor,

/6/ Reduction &f Altitidie at Rate ef Descent of 4.5 &fs.

v, k»'h D, r.p.m. Dys hPa a, 1/n q, lf/xm
[umEg/
200 1500 BLO 630/ 425 6,625
380 1500 693 f520/ 408,5 . 803
160 4500 533 JLcof 72,% 0,455

The above data are, specified for three conditisns ol
descent,

Adjusting engirce operating during descsmt depends em
gredual closing of the throttle at constant r.p.e. with
the altitude drop eso that memifcld presswre at all
aititudes L5 egual t& that in the tsbia for oupropriate
spaped,

wek 3282 Jose =i, ow, 155-1:H
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1%. lendineg

Tre eppreach to landing end the landing are to be carried out
ty chief commander /ist pilot/ himsel”,
Tre ¢irect mpproach is 1o be carrie? out at fine pitch of

the propeller and with fuel walve set for beth groups of

tenks,

Prior to landing the checks &rez to be carried out acecording
to check list.

L. Landing with the Use of Flaps

ey

2/

73/

et

/54

The basic tyvpe of landing with the use of flepz is
sccepted for Tlaps te be extended to an amglie of
30 cdeg.

Should the need erise for shortening the landing d{s-
tance to minimm, full extension of Ilsps
=3C,5 deg - is to be used,

WAPNING: IS IS FOREIDDEN TO FLY, WITH FLAPS LOWERE

TO 30 deg, #¥D TEE SPEED FEIGHER THAR 150 ¥w/hj
™ 35,5 deg AND THE SPESD FIGHTR THAN

130 km/h.

IT IS FOREIDIER T0 USE SEPARATELY UFFER OR
LOWER FLAPS!

Tbe speed of gliding flight with flaps lowered to

30 er 35,5° must be 125 or 120 km/h, respectively,
This speed is to be kept i1l the moment of flattening
out of the plame to be comwencetd a2t an altitude of
6% m.

Lamding ef An-2 airplane tzkes plece with the use of
eutometie zleta, Opening the glats takesz place at a
speed of vw.ws - 90 ¥m/h,

The sirplsme touch=down speed with flaps lowered to
32,5 deg ie 70=-85 km/h fdepending on airplene weight/,
The distence of landirg run with wheel landing gear
iz within 210-225 &, provided the lsnding is carried

Pege &2

wek ~342-82 Soeo sxi em. 158-1:81
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B,

C.

n,

out with Ilaps lowered to 30,5 deg and with the use
of brakes,
Should the brake syctem eppear inefficient the lending
e distence shell be elongated to 300 to 3250 =.

/6/ Sudden braking firestly after touch-down may lead to
eirplene turmnover.
Eraicing pust be snooth and bs dome in a few phases,

landing ¥ithout Using Flsps.

£1/ ¥hen eirfleld ig snfficlently large and genersl situa-
tien p=ruits it, flaps may oot be wsed,
In ruch a case, the treck of gliding flight shzll be
were flet and the lending run distamce chall become
longer, The speed of gliding during the gpproach to
lsnding most be within %40 te 145 kw/k. The Tisttening
out ef the eirplace ir <o be sterted =t am eltitude
of &-5 v

Landing «lth Eide ¥ind,

The mevimm sccrpisbtle velves Zer gide wind are specified
in section 2 o poge 3.

The lgnding with cide wind is nermelly cerried out without
uzing flapz.,

ke spoed of glicding flight during the spprosck to lending
wust ba ¥#ithin 140-150 knft. The use af firps for landing
vith gldr wind L5 pernieritle only ‘n cnses of evtseme neesd
end then only when wind gpaed ix celov & mfs,

lezding en Exidn,

ismdiny ce atdas is to e cartied got girdleriy as that
wa wheeled lamding geer,

MARNTNG: THE SBOCK ABSGRBING CHARACTERISTICS OF LARIIRG
GEAR WITE SEIDS ARE SLIGHTLY INFERIOUR AND THERE=
FORE IT IS POREIDDEN TO LAND ON TINEVEN WAVY
ICE R TERRLTH TOVERED ¥ITH ICED STORES,
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14, GCo Rowmd Again

/1/ Geing roumd again is possible from both the gliding flight
without using flaps es well with flepz lowered to any degrees,

/2/ Go round egein is possitle at any phose of descent t1l1l
and including the roment of flattening the airplsne out.

/3/ In every casesfgc round the engine power i3 %o be increased
to rated power for to take=dff power if mecessary/ and
climb is tc be resumed upon regaining the speed of:

= 140 km/h, when Liaps were not lowered,

- 120 km/h, vhen flaps wera lowered to 20 or 39,5 deg.
In the last case the flaps are to be retracted 2t on
altitude of 50 & eaccording to pare 3 on pege 53 . of
this paragraph.

WASNING: IF FOR SOME REASCN /INCORRECT ARRARGEMENT OF CARCO,
UNINTENTIONAL SEIFTING OF CARGCO BACEWARDS/ THE CENTER
OF GRAVITY OF ATRPLANE MOVES BEYOND THE ACCEPTAELE
LIMITS, THEN AT THE MOMENT OF DEVELOPING THE MAXTMOH
ENSINE POWER WITH LOWERED FLAPS A PITCHTNG UP MOMENT
WIlL RESULT OF SUCH A VALUE THAT FULL DISPLACEMENT
GF CONTROL WHEEL FORWARD MAY NOT EE SUFFICTENT TO
BALACE THE AIRPLANE IF HO PROPER COUNTERMEASURES
ARE IMMETTATELY UNDERTAKEN IN SUCE A CASE THERE IS &
RISK OF AIRPLANE EXCEEDING THE CRITICAL ANCIE OF
ATTACK.

THE'OKLY PROPER MEASURE TO AVOID CONSEQUENCES OF
INCORREST ATRPLANE BALANCING IS TO REDUCE POWER SO
MUCH THAT ATRPLANE MAY GO OVER TO NORMAL FLIGHT
WITH CLIMITNG, OR, SHOULD THAT BE IMPOSSIBLE, TO
HORIZONTAL FLIGHT OR EVEN TO DESCENDING FLIGHT!

wik =342-82 3os0 sxt. aw. 158-9:81
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15.Servicing the Heeting Svetexz of Alr Entering the Carburettor,

The heating of elr entering the carmurrettor sims at preventing
carburettor icing, whick ®eT occur gt a2 temperature af acbient
air equal to +5°C or lower, in cloudy weatker, during snow

or rainfsll as well as drizzle /drizziing rain/, and et
imp-oving the cooditicms of creating fuel mixture especially
amdsT low temperature conditisns,

I eperation, the cazax of detanations, shaking amd bresk in
engins operation =y result for the following reascne:

af Fuel mixturs too riek in cylinders Nos. 4,5 and & because
of Irregular distribution of mixture te cylinders. This
defect is most oftem moticed at sltitudes ebove 1500 m end
especially in falli-winter sessom,

b/ Icing of Carrurettor Streiners Jete, and Throttles,
To prevent engire troubls for s/m reasons the air entering
the carburettor is te be warmed up, Fellowing operations
are required:

71/ Swiich en the hesting of alr entering the carburettor
diring texying, when the temperature of ambient eir is
+5°C er lewer, duwring cloudy weether, drirzling rain
or smowing and when fuel mixture tempersture is lower
then €°C and keep mixture tempersiure withir the limi¢s

af +10 t +13°C,
A%t low tempe—stures of ouwtside alr, when it is not
possible to k=er recommended temperatiures, full heating
of air iz to ta switched en.

f2/ T.e take off st take-off power 13 to be carTied out
with heating swftched of’. The heating 15 to be exitched
o2f tmmedistely btefore engime check on azir strip.
After take—027 end overcoming the obstscles on the
tomrdary ef trm si=field when the tesperature ef
axbiext atr is ¢5°C er lower-, ir cenditiemsof high air
tumidity, é&ing érizele or snowing, a3 well as when
fuel mixture tewnersture i3 lewer ¢hsm 0°C, switch
e the hegting of zir entering the carburetor znd
keep fuel mixture tzeperature between +3 and +5°%C

wik ~343-82 Jooo axt. ew. 15581
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during elimbing,

Is carss wnep keeping this tempersture £8 lmpossitic,
switch on full neating of air end iceep cylinder hegd
tempercture not lswer than 185°%C.

To irprove engine operstion =t ime tempersturez of
oulside zir it is permissidle to corry cui ihne takeeglf
with mwliched on beating ef gir st the extrence to
carpureticr. For this the hezting ix te be switchel e
Jor sdiusted if sritched oo Guw—ing teayving/ so that
irider idle speed cgnditicns 4he tempersture of fu=l
mixture is within O ‘o +3°C.

I the tekhe—c?f is to be cerried out with beating swite
ched oa, the engine testing before take-off is elso

ts be perfermed with hestipg on.

During sta~ting with hesting the sirplens commender
must tele into account the fact thet after switching
en the heeting, the Lake—oll pmer of the enpize will
slightly be reduced, wilch lewds o cosTespending
elompsticon of take=o! ™= and distance,

With hesting fully switched ou the take-efl ™m is
longer by 18-24% wnile the take-0f! distense fts the
sltitude of 25 o/ is Jonger oy 2 Lo 27R.

After take=ofl with Teatin:s the Zurther servising of
tegting syster ix <o be Carried CULl 2scoTiing TC rECCTw
mendetisns cf pere 2, In extrene cenditions fsnocicg,
Enow=stsTw/ vhen trhers 16 3 *isk of ice formatian
benint tba difuser, ir chsonels and on sireing of =ir
filter ef eltitude correcior end carmnmetior 17 iz prow
miseixle fo perfme the teke=cfl cltc Il corboretioor
sir heetine Gi.

Fer this poropese full ostdng s t5 &2 sxitwhed oo
¢irectly before take-ofl smd the engime warwed o
during engine testing fur 2-3 minutes.

wek —3OE2 3o00 =t e, 155-2:T)
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In zuch a cace the climhing flignt azd the begining

of hectl fiight ig as well o be cerried out with
fuil heeting OR. In bherizesta) flight the heating is

% be reduced ¥ cteps every W to 15 cinutes to
mixtore tespersture bebrem <3 end +5°C whlle observing
exgine opersticc. 2t any symptoss ¢f engine eperation
bsing unstable sppes~ &3 & recult of leaning ¢f fuel
Eirture, the nirture tesperszture Fust be increesed to
ensure nerssl ocperation ef the engire,

Wrhile taking e2f with full hestirg CF the chie? commmn-
der muEt take iote eccexmt the slengetieon of toke-—cff
ren distiee by op te 245 end that ef take—eff dizstlance
f%9 an nltituds of 25 u/ by @ to 27X

/3/ In borizontel Aight, whan the tewpersture ef mrtzide

d.ruoﬁurlmhch\nynaﬁtr. sow fell, reln
or driczle, ec =1l os when fuel mixture temperature

is lower wnae C°C, switeh on thw hesting ef air ectering
the carburetter snd kecp the terperztire of fusl mirxture
within the 1imits 2rom <3 to «57C,

1f wery low tamserziioe ¢f eutzide alr makesthe reaching
of required tempereture ef fuel mixture irpaescible the
hesting ey be fully switched on,

Should somk sympioms of carturettsr {cing sppear /such
es & gradum] drer aof esnifold pressure during the flipght
et conrtsnt eltituds snd under comstant engine epere—
ting perameters/ the fuelemixture tempersture iz te be
greduclly raized to +5°C te +£€°C; uponm switching en

thre bepting the smnifeld pressure shsll decrease slight-
1y e then it shoald stert to riss,

Alter the manifcid prazsure stops to rise the hesting
is to W Tviuced te fusl wixture tespersture of +3 to

+5%C.

ROTE: 17 the manifold pressure decreeses sterdily =t

Zuel mirture temperaturs +2°C te +E°C under the
concitiens ed intensiwve icing the beeting is o
e switched oo fully for 1,5 te 2 mimstes whene=
wer the me=ifold pressure becemes reduced

dpril 5, B3

wrh 3G Jeee el ww. 1550H
600

Page 67



al f} Ane=2

VWYTWOENIA SPRZETU KOMUNIXKACYIMEGO »PZL - MIELECk

TIIOHNT FATMAL

by 26 to 2% kra [15-20 mmMg/.

J4/ Turing ceacent in gonditions of cerburettor icing risk
or waen fuel mixture tuxperature is lower than 0°C the
mixturs terpersture i3 o bs sstaklicshed 2t 43 To +5°¢C,

/S/ For tne descent end landing zpproash the [time of/
switzhing on of the heating is to be czleuleted end
carried eut so that heating is off from the bezir'ng
of possible go round.

/5/ After switching on the heating the reductiorn of manis
fold pressure tekes place and therefore it is percissi-
ble to incresse manifcld pressure to the velue to kzep
the reguirsd engine power /and flight speed/.

/2/

73/

L4

3
g

®open tenicz® pazitien,

Upon c¢linting to & determined aliftvde znd going over 4o
horizental flight the enzine iz to be muwplied frok the
right greuwp of tenks and fzr thst purpeosze the conirel
imob fof the valve/ is to bz a2t 1o Fright tanks opec®
position,

Upon using 120 to 153 litres of fu2l, switch engins fuel
guprly t6 lefy groenp of tankg snd vae that ceguenco ¢n,

vprl
waom the toizl ampunt of fuel in Bsie groupe of tanlks
in ehout 337 1, go ever t& fuel mupplr frowx botrh grouns
of tanks by edjusting the kred te Pepen tanksY pasitien.
Contirusus fuel supply to the engine fror both tanks
during the flights may lead to the following.

400
Page 65
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a/ Uneven consumption of fuel from individual groups of
tanks /generelly more froa the left group.

b/ Fuel overflow at banks of more than 2° from group of
tanks ir the higher wing to the group of tanka in the
lower wing; in case of full tanks this overflow of fuel
may lead to fuel ocutflow throuzh vent holes &s scon aa
20 to 30 minutez of flight, The uneven consumption of
fuel leads to conditions wkhen the difference aof fuel
ic the two groups of tenks reaches 200 litres or more
there appesrs a tendeacy to ircline the alrplane down-
werd toward thet wing in which the fuel tank contains
core fuel,

In agricuiturzl eirplares fas eppesed to cargo tramsport
pianes/ the take=oIf, 2ll memoeeverc involved in egTicuie
tursl operctions /arrival and departuwre from cultivated
erms 2xnd descenit 111 lending a=e to be carrisd oul with
engine Leing supplied from both greupe of tanks.

Sirce the amount of fuel in tanko 4is insignificant and
fuel metar indicatiosns are nol precice eaough the salculas
tlon of fuel consumgiion 1s tc be doue ca the busis of the
time the airplene hes been in the zir and ihat of englna
eperztion on the groumd, while edditionslly contralling
the consumption mccarding Lo total ipdicatiens of fuel
meter,

rempszder thal:
1/ vhsn engine £3 supplisd Zrom both gooupr of Tande,
more fusl iz comsumed from the lefi goun.

2/ ¥hen performing ell kinds of fight ou plones /thosa
for cargo transpaert as well as special versioms/ it
is recommended to observe the below ppecified prin—
¢ciples when using the fu=l systesm.

wek — U282 Jooo azi, ew. 156928
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8/ I+ is Zorbiddez to perform flights when the teiel
ampount ¢f fuel in botk groops of tunks i lesce then

150 liters ag well es vhen tw focl level in tunks
cf the groop 46 loss than 75 llterc no motter
whether engine 5o seoplied from cne of twe groaps
of sanks,

b/ ¥emipalate vith the fuel comeompiion se thet, 111
bt asment of sritching the fuel eapply So both
grocpe of tenks feben Totel ssmouwat of fool in both
£roups does not ezceed 50 liters.

Lfter poing owsr to angime foel Bopply Iroa both groups

cf tents the mrozﬂ‘.:;ruf foel coosonption frox beth

grocps if to be checlmed efver 25 to 30 cinctee of Tlighi.

/37 E’hs:. verping ligkte of both grocps of tanks jast becoms
lighted £md the bell EZZ~2 froz the ERF-55F pat =inge 1%

peans the epycpency reserve ¢ fosl in fanke is 10 liters
/55 liters ir eech georp/
Seand sipgpel /of the bell SEI-2/ e=n be swltched—afl Ty
meens of AZS~? automntie «lirouit-hreares,
*bch.s-z‘:_an.ulsdm.hau.a.pmlnn&rzthe_nsczir|
tion "SOUND.SIGELL.SEES®,

&

WiRKIRG: WIEF THE LEVEL OF FUEL 1k 055 COP TEE GROUPS IS
1S5S TEAX 75 LITCRS THE POSSIELE BEELE (F ERGle
EE QFZRATICE EAY OCCURE IOF TO FUEL OUTFLOS FEOE
THE FITTIRGS OF FUEL TAKEE AT TUEKB, BLEIS O IE
FLIGET I5 TUHBUIERT LIE.

wak —BOED Jowo mxi ow, 1554261
Jme 25/86
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CEECE LISt

I. PRICR T0 TARE-OFF

Prier to Taxving

1. 4rrenging and fixddng <f cargo - targo

2. F¥D fFI5/ cove bags, all cooler plug - rewmoved
3. Fixirg elements, comtrols locks - removed
4, Displacement of coxtrol surfzces - correct

5. Displacement of elevatar trirming tad - correct

6, Trimming tabs - in neutrsal pos.

7. Tleos = checked, operati-
ve

8. Engine contrcl lever position - correct

8. Indicztions of engine instruments - correct

10. Tuel - in tanks
seese liters

1. Comverter - gperztive

12. Lriifici=] horiroms = switched on,
unlocked,
checked

13, AIF ARX - switched on,
tuned

14, OIF=1, GPR-48 - =witched on,
slaved

15. Berograph = switched on

16, Alr in the system « as required
gm B
ngh

17. Doar - closed

April 5, 63 vk —3GK0 3ose st em. 1BEH
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1€, Check operation of bralkes
and %t2il wireel lesking
Guring taxying

Take—off Preparztion

1, Fuel velve - get to toth
sank groups
2. Altimeters = zero altitude

EW -« oz

range - set
5. Elevetor trimming tabd ~ Zor take~off
L, Fleze [acs. to indtester/ - for take-ofl
3. Brakes - normal, checked

during Ltasving

Actuel Talowe®! Precedima

1. Loeking of tzil wheol - on fore
2, Displacement of zonsrsl e ioouy ~ Snecked-movshie
5., Artlficlal barlissu e ghzekzd, indls

Tien: Currect

L, GIR-1, GFr=4D - vlaved ceurse
Of wesvcas dﬂ.g
mnlocked adjuse
ted to zero
or take-off cour-
58

wek =282 booo sxt. ew. 156-9:61
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5. Indications of engine instruments
€. Heating ef air immut receiver

7. Parking rake

II. FPIDR TC LANIONG

4. Scheduie /for lending/

2, landing date

3. R¥

1. Altimeters

. GIR=1, GPR-48

Before Descent

« noraal

- perused

- fuel ,....1liters
weight,... k=
center of gravi-
t}' c--¢-a--?€‘!""ﬂ.¢
landing distan-
[-1_JP A -
flzattening out
speed......¥/h

- on, renge

Jeltituds/ adjus-

ted

- slaved

Golng Over to Airfield Pressure

- prossure adjus—
&l to ... mxig

2. ATF AR - tuned 10 .eeees
identified
signals

wek =342-82 3oc0 sxl. ew. 1581281
April 5, &3 400
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Prior to Gliding Flight /Descent/
1. Fuel welve = 2or boih tmnk
E£Toups
2. Mr in ten = ag reguired
il not less than
’z?a /6O kGs/
ew/
3. Ang trzke - off, pressure
s in i“:‘a}:cs npom
L, Loaclidng of tail wheel - locked funloce
ked/
5, Flaps Jacc. to indicetor/ - for lsméimg
ok ~3052 3oco i, aw, 158-9-81
LoD
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OPERATIRG AIRPLANE IN DIFFICULT
YEATHER CONDITIONS

1. Texying Teke—off and Lending

1/

¥aximm speeds of wind ecceptable for take-off, landing
and taxying are specified in para 2-00, page 3.

/2/ ¥hile taxying with side wind, special sttention is to be

3/

paid - to & risk of overheating the brakes due to intensive
use, Overheating the brakez may cause {nsfficiency in
their functiomming,

Takewoff with S5ide ¥ind

During take-off with side wind the eirplame 1s to be
sccelerated on the greund to a speed of 105 te 110 ¥m/h.
Lifting-0ff &t minimum gpeed is dangercus because 1t risks
mrshing which weuld ceause side hit end overloading of
landing ges=.

Diring take-offrum the control vheel g to be turned to-
wards the wind with simultsneous displscement of rudder
in oppasite direction to retain the straight=-line track
of the take=cff mumn,

As the egpeed is gained, both those displecements are te
be graduslly reduced so that eirplane 1ifi-off takes place
from both wheels rather than from e single one,

2fter 14ft-off, kesp e gentle bank against wind until

you go over to clicbing,

J4/ Lending with Side Wind

Turing the lending epproach with side wind fi1om on &lti-
tude of 150 to 300 m a gentle bank is to be kept sgainst
wind with zimultsncous corresponding displacement of.
rudder in opposite direction to keep correct Flight diree—.
tion and to eliminste the drift. Use trimming tebs to
bring to zero the forces on flight controls. Bring airple-
ne to three-point horizontal position immedliately before
touch-down. After touch-down the linearity of lsndirg

November 15, 70

wek ~342-82 Jooo szt ew. 156-9:81
4=10
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run iz to be kept by meens of rudder in the first half
of the mm and by means of brakes - in the second.

2. Night Flights

/1/ Generzl
The navigationzl and radio equipment installed on the
airplane ensures the possibility of performing night
flights in various weather conditiens VWV, IMC/.
The lighting of cockpiti end 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
crass their light beams at a distance of 57 m along the
airplane center-1line and € m to the left froa centerline,

/2/ Take—off, Flight, Landing
The take-off by night does not practically differ from
thst during the day, except that it is 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
comtinued,

During landing, switeh headlights on at sn altitude of
100 to 50 m and land similarly as in normal conditions
/during the dey/.

Upon ending the landing run, switch 02f the fmain/ head-
lights gnd switch an tke taxying lights,

¥ARNING: 1IN CONDITICNS OF SNOWING AND RAINING THE
SWITCEING ON OF EEADLIGHTS CREATS A LIGHT
SCREEN WHICH MAKES THE DETERMINING OF DISTANCE
FROM EARTH VERY DIFFICULT. ‘THEREFORE IN SUCH
CONDITIONS IT IS BEST TO LAND WITHOUT HEADLIGHTS
= ACCORDING TO LANDINCG STRIF LIGHTS.

wik =302-52 3000 szi. ew. 156-4:8]
410
Page 2 Eoventer 15, B
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SERVICING RADIO~NAVIGATIGNAL INSTRUMENTS
DURTHG FLICHT

1. Servicing Intercow SPU-7.

/1 Switch oo the AZS with the inssriptionm 3SPUT,

{2/ Estebtlishing Commmicaticn with Outside:
/e/ Adjust switen om subscriber box
THATNSY to position ®i®
BSPU-RADIO® te positiom "RATIO®

fof Adjust mode ewitch to pesition which depends om
your choice of the equipment to be used: in pesition
®"URR® - in this position werks"zaipnUSY trapsceiver
q *SRY - in this position works "reserve™ USW transceiver
*RR=1, 9ARK-C®" i3 in ocperaton.
I3/ Establishing Internal Commmication.
Press the push Tutton witk imacriptien SPU on conirol wheel
to get comnection with the resalining subszcribers,
Use volume knob te acjust genersl volume end crosstelk as
in the description of ‘subscribar box,

2, Servicing Radio-ststion RSE102

. Swite. the A2S«~5 on centrel irstrumert board - under inscsi-
@ ption u_F-I" or"UIF-II™ prior to switching on the transceiver.

/17 8witching Radie-station on.

acjust ths tozzle of switeh to OX positien /upper/;

- press the push butten te ammul Cj

adjust required ‘requency with push-buttons C=G;

check the correctness of records om display;

- gelect optimum volume of reception of your correspon—
dent?s emisszion with volume contreol switch VOL.

{27 Switching Radio=station off
- adjust the toggle of ON swviteh to lower pesition;
- gwitch off the A’S-5 on centrzl instrument board
@ under inscriptien "UEF-I" or “UEP-II".
. wik =342-82 Joso =i, ew, 1589281
Eovember 15/85

b-20
Page 1




~Z
m%\f!
\
Munec

An=2
WYTWORNIA SPRZETU KOMUNIKACYJNEGO »PZL - MIELECk
FLIGET MANUAL

3, Servicing Auvtematic Direction Finder /ADS/ ARV-OQ

/1

/e/

Switching on and Tuning,

- Switch on the AZS-2 with the inscription "ARK™ on the
irnetrument board and walt 2-2 minutes for warming up.
= Aidjust operation mode switch to position "Arntenna®,
= Adjust "volume™ Iknob to middle position,
= Acdjust *B-D" switch sccording to timed receiver,
- Uze three knobs to chose required frequency and tume
finely to reach maximum displacement of tuning peinter.
= Identify the identity mark of the redio-beacorn.
- Chznge the position of operation mode to "Compass® /ADF/
- Turn the volume corntrol kmob to the stop clockwise,
CAUTION: The ADF ARK-C enebles a simultaneous turning to
tvo radio-beecons with receiving them in-turn
using the "E-D* /Mear-Far/ switch,

Tlight Tovards Radio=-beacon by Passiie Method fwithout
taking drift engle 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 PCOM™ positien;
the course incdicetion pointer shell turn end indicste
the angle tetween girplane longitudinal exis and the
direction of racio-tezcon course angle /R-BCA/.

/e/ Adjust indicator pointer to zero bty turning the
airplane to 2lign it with direction shown by the
pointer.

wik =345 3oe0 szl ew, 158-1:81
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/d/ Keep pirplane course acc. to zero positior of AIF
tourse indicator paismter while turning airplane if
neccessary vhere course indicstor pointer indicated.

/e/ At the mement of flight over the guiding redic-station

the course indicator pointer shall turn to indicate an
angle of 180° deg.

/3/ Flight Towards Radio-range-beacon by, Active Method /while
taking drift angle into sccomt/.
This method iz to be mied 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,
/e/ Tune AIF to required freguency of radio-range-beacaon,
Jb/ Adjust the adjustable pointer of UGR-1 indicator to
required magnetic track smgle /MTA/.
/e/ Introduce airplane oo the required track line —visually
/acc, to lendmarks / or acc. to indications of ADF
ARK and GIK. The airpiame shall come to required liine
when the following relationship is satisfied for the
flight towards radio-beacsn: MC + R-BCA = MTA
JEM +« KRR = KDM/
wvhere MC is magoetic coxirse.
CAUTION: If the sum od MC and R-BCA is more then 36C° deg
the value of 350 deg i= to be substracted from it.

¥With the precision sufficiemnt for practical purpeses it may be
assumed that the abowe comdition is satisfied when the poimter
ARK-9 on the UGR-1 indicetor is aligned with the adjustable
indicator set at MTA fim a f1ight towards the radio-beacomn

the sharp ends of both pointers are to ceincide/.

wak ~3052 Jows wmi sw. 158-9-81
Rpril 5, €3 4L-20
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/4/ as soon as the required traci line is reached, take a
' compass course /CC/ calculated eariier froz meteorilogi=-

cal bulletin Jor roughly determined/ and fly on while
keeping this course.
If the a/m course has been calculated correctly in
agreement vith real cond{tions on the way, the course
angle of the radio=beacon /R=B CA/ shalil remain constant
and both pointers on UGR=~1 indficator will coincide.
But if on the other hand the R=BCA begins tc change st a
censtant course of the cozpass /fthe pointers on UR-1
cease to coincide/ it means that the calculated cozpass
course is not correct and the airplane deviates froa re-
quired track line. Increacing of ths R-B CA testifies
thzt airplene deviates to the left,while iis decreasing -
that 1t deviates towards the right.

/e/ if yau find that eirplaze has drifted and is no longer
on required track line the following operaticns are
reguired:

- re-introduce airplane onto that line by using onz2
nf the methods known in radio-navigation;
- add corresponding correctisn tc caiculsted 27;
- continus the flight while Xeeping cerrected CC 214
abserve afa notes.

Remember that close to radio-bDeacsa even a slight devia-

tion from required treck line will cause z substantial

change In R-LCA.

e2p the high precisien of approash tc radio~besacen

must go over passive course=determining methed at

stance of 3=5 ka froo it.

n
A

/s/ Flight froz Ralleo-beacon
If th2 radio 1s situated at the initial point of the flight
or on its extentien /in a directon opposite to flight directiecn/,
use the gyro=-inductive compass or ADF to guide the airplane
sufficiently precisely within aimed flight region.

The procedure tn be observed in the flight Iram the radio-
aasne g 5;-‘:1-!.- B= trus fam £ ops pagamd msdis honman

Lep? wik -349-82 3000 i, ew. 155-9:81
Fage 4 February 15, 80
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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 sirplane deviates to the
Tight frem 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 om UGR=-1 indicator shall e¢oincide with
the blunt end of the adjustable pointer i.e, contrary to
a situation in flight toward the radioebeacon.

fe/ With the time of flight the preeision 4f indications
falls /4s the distance fros radio-beacon increases/.

/d/ As a condition for the airplane to be on the required
track line is the following relaticnship:

¥C + R-BCA - 180%/deg = MTA

{ the sum on the left side of the equation is more than
360° , the value of 35C deg is to be subracted from it.

Determining Airplane Position by Bearing of Two Radio-beacons

One of the ways to determine the position of airplane ls to

take bearing of two radio-beaccns,.

In practice it is done 2= follows:

/a/ Tune the ADF ARK=9 to twoc radlo-beacons situated not
further tham 160 km frex the track.
It is also highly desirable that the bearings of these
radio=-beacons cross esch other at an engle close to
right angle,

/o/ Read R-BCA, for ome radio-beacon and switeh the ADF
to the second radio-bescor immediately to read R-BCA,.

/c/ Draw the line of radic-bearings from points marked on
the map, where the radic-beacons are situated:

RGRBy = MC + 4AX » R-2CA,2180°

RORB; = MC + AN « R-BCA,2180°

ok ~302-02 Jose wi on ISEER

February 15, 80 L=20
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The plsce of crossing of this lines determines the
spproximate position of the airplane at the moment
of tekinp besrings.

/d/ To obtein a more precise result, corrections mpust be
introduced for the converpence sngle of radio-beacon
meridiens and for eirplsne position es determined
shove & well es the value od AM is to be precised.
Desipgnstions: RGRB - Reversed geographic radio besring

MC - Msgnetic course
AM - Megnetic declination /for e deter-
nined eirplane position/

. Using Induction Compsss GIK-1

Switch on power supply not leter then 3 minutes before take-
-off, sleve the corpess directly before taske-off by pressing
the slaving push-button. Keep the push-tutton pressed until
indicetor scale stops moving. The sleving time 2t maximum
deviation of the position of trensmitter and thet of incdica-
tor muzt not exceed 20 ceconds.

. Operstion of A-037 racdic sltimeter.

/1/ Turning OH of redic eltimeter

- using the knob "A ™ set index /7/ on the -sdio alti-
meter indicetor, locsted on LH instrument panel
/Fig.4.Ba/, to the zltiture you tonsicer denpercus
or of which warning you need during fiight or lending;

- turn ON WG-15-23 switch on LM control desk under the
inscription "RA";

- turn ON AZS-2 circuit breaker on cenirsl inmstrument
psnel under the inscription “RA".

NOTE: Radio altimeter is ready for operation under normal
stwospheric conditions sfter a2 lapse of 2 minutes

-4-20 Februsry 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/ Dengerous Altitute Warning.

After take-off and stteining required /selected/ altitude
the light /8/ on the RA indicator glows up zconstic sig-
nal lesting from 3 to 9 sec. will be sndible in earohones.
In the event of achieving sltitude sbove the indicator
value limit /300 m/ or when altimeter iz found inefficient,
red fleg appears on the indicstor dizl, and pointer moves
to derk zone. Each time the sirplane reaches danperous

QZ) sltitude previonsly set on the indicator, acoustic device

and light give warning.

CAUTION: When flying cver srees thickly costed with snow
or ice, over forests snd mounteins and at bonks
above 2U°C, the radio altimeter indicetion
error may be significent so it is recommended
tes observe precantions.

/3/ Light end indicstor {llumination level control

- sdjust indicator light by setting thra light /8/
movable pert properly;

- indicator diel {llumingtion level §s.c¢ontroiled by
8 transformer knob on LH control desk under the

ipscription "RA ILLUMINATION".

6. Switching the Receiver of MRF-S546P MArkers to Operstien

/1/ Switch on the switch *PD-500 OPERATING™ on the central
instrument panel.

/2/ 5witch on AZS-2 with the inscription MRP on central
instrument panel.
At the moment of flying over radio-beacon the light

4-20
Februsry 10/89 Page 7
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Fig. 4.8a. A-837 Radio sltimeter indicstor
front panel.

1- Push-button "TEST"

2- Dark zone

3- Graduation "0"

A- Test zone

5- Flsp

6- Pointer

7- Dangerous altitude index

B- Altitude selection knob "A" end dangerous
altitude warning lipght with {llumination
level control.

with inscription “"MARKER® on instrument panel starts to light
and the bell on fifth frame in the cockpit begins to ting.

4-20 February 10/89
Papge B
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FLIGHT INVOLVING DRCPPING OF PARACHUTISTS

1. In flights involving the dropping of parachutists the parachue-
tist trainer or semior parachutist in charge of the dropping
action must be present on hoard of the airplane.

His duties are as follows:

= ensure correct arrangement of parachutists in the airplane
taking iato account their weights and sequence of jumping;

- calculate the point of airdrop and guilde the pilot after
reaching the area to this point;

~ determine correct frequency and sequence of dropping, give
cezmands for Jjumping;

- draw in the Jumping cords into fuselage fif jumping was.perfor-
med "ecnto cord®;

= protect parachutists againat 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 intercoam.

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 whiie one
and 2 red one/ and with rescue cord as well as an axe.

=34-82 . 158281
April 5, 83 o hf_';o’
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L. The minjmum metecrclogic conditiens required for performing
tne jumps are specified in Parachute Jusping Frocedure.

5. The technigue of take=-off with parachutist on board does
not differ in any way from that used in other versions of
zirplane operation. Teke-o0ff mey be carried out with both

lowered and unlowered flzps depending on the length of
the zirstrip.

6. Climbing
/a/ ¥hile dropping parachutists in summer, it is desired, as
a rule, thst the altitude required for dropping be achie=-
ved as soon as possible. This requirement is mei by the
foilowing parameters:

Fig. 4.9. Diagram of the most favourable speeds along
the track during climbing versus the
altitude,

%50 wak 3082 Soee axi om. 150281
Page 2 kpril 5, 83
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= engine rated power: n = 2100 r.p.m., pk-1200 hPa
/900 mmHg/ /up to critical altitude and further = full
acceleration/;
- flight speed corresponding to most favouradble speed along
the track during climbing.
The most favourzble flight speed along the track during
climbing is presented in the diagram.
In a warm seasoh there is a possibllity of an excessive in-
crease of temperature of cylinder hiads and oil during
longer lesting climb at rated power. In case the cylinder-
=head- and oil temperaiures are found to be near the upper
limit of acceptance, go over to horizontal flight for scme
time to cool the engine and then continue the climbing.

/b/ The climbing to required altitude must take place within
the area of the airfield by following the over-airfield
go=-around shape and size of which depend on the required
eltitude and the desired direction of target epproach.
Turns must be carried ocut smoothly and uniformly while
avoiding banks and cverloadings.

The place ¢f last turning prior to passing into a target

rproach course must be zt a distance of few kilometers
from the planned dropping point and flying into it oust
take place befere sirplane Jeached the altitude required
for jumping.

7. Upon reaching the reguired aititude and passing into the tar-
get epproach course the conditions eof horizontal flight must
be stabilized at z speed of 140-15C km/h as well as & coxmand give
"Prepare for jurp® through interceom or by agreed method of
1light 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 estsblishes the
conditions most favourable for the dropping.

Theae conditions are as follows:
= flgp displacement C -« 10 deg;
= horizontal flight;

weh =305 Joee wxi. ow, 155081
April 5, 83 ;;ig 3
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- flight speed vpp.'lzo km/h
- engine speed n=17C0-1800 r.p.=m.
- manifold pressure = as required

8, Descent

/a/

/v/

e/

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.

The other crev member /2nd pilot or flight engineer/ is to
g9 to cargo cabin after drépping the parachutists, close
the door and return to his place in the cockpit.

CAUTIOM: It is permissible to land with the open door of
cargo=-passenger cabin:it is up to airplane comman=-
der to decide.

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 sut at
following parameters:

- fine piteh of the propeller;

- manifold pressure p,=400 hPa /300 mmMg/;

- flight speed vpp-zzo kz2/r in quiet air, and

vpp' max. 19C km/h in turbulent air,

The rate of dessent of 11-9 mn/s is obtained at these condi-
tions /nigher value for VpchZO km/h and lower value for

v __ =190/,

pp” 19 /

4=30

Page 4
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/ef

/e/

it/

CAUTION! With the propeller adjusted 1o comrse plich and
the remaining paranseters uncranged the rate of
descent obtalned is smaller by sbout 2 m/s.

1f the landing of parachutists and of the airplane takes
plece ca the mame airfield the pilot of the airplane must
remain above the group of parachutists all through the ti-
e of descent and 12 allowed to land only sfter the last
parachutist is en the groumd;

The texzperatures of cylinder beads and of 0il are to be
closely cobserved during descent and are to be xept within
limits determined by this manual to svoild the overcoocling
of engine.

If necessary, the descent is to be broken and horizontal
flight ia to be resumed teo warm up the engine,

The lsnding tecihmique both with and without parachutists
does not differ in emy way from that used for other ver-
sions of the airplsne and does not require explanation
/it bas been described previcusly in this manual/.

j_pg-i.l 5, 83 wak ~342-32 Jooo ext. ew. 153-7-81
’
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PELFORYING AGRICULTURAL FLIGHTS

1. Effect of Agricultural Equipment on 2irplane Performance

For agricultural flights the airplane i{s ecuipped with agricule
tural equipment /dusting orspraying system/. Installation of

this eguipment wcrsens the airplane perfermance in relatfon to
its transport version:

maximur rate of climb decreases by 10-1,2 m/s; the real
value, deperding cn conditions, {s to be determined from dia-
gram /sce Fig. 4.10/;

herizontal flight speed is reduced by 25-30 ke/h;

take=cff run is longer by 15-20% =the real vaiue is ito be
deternined, depending on conditions - according to nomogram
in Fig. 4.7 wnile taking into account the a/m increase;

take off distance is lenger by 20=25 %.

Wimls)

= b

& ¢ Aeradrome  fecght G- {00m
=3

% ¥

& e . S
< g

Aerodrome  height  2500m I

—

l0-m K & a0 -8 0 5 BB wz e L]

Adr Eemperatun ot the ground

Fig. 4.10. Diagram of Climb Rate Versus Ambient Air
Terperature.

Example: Arbient He1C00 m

Ambient air temperature t%15 deg
Climping rate of the airplane at this cenditions
it % = 2 n/s

wik —342-82 3000 srl ew. 158-9: 81
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During dusting flights there exists a possbility of chemicals
sticking in the front part and in spreader channels. If chemie

cal is sticking in ceonsideratlie degree [t creates en additicnal
resistance which results in reduction of flight speed with
unchanged parameters of engine cperation.

T2 prevent this phensmencn the spreader tust be regularly
irspected and appropriate steps undertaken to prevent the sticking
of the chemica’s and impurities untoc it.

2. Peguirement for Landing Fields When Perforring

Azricultural Ooergticns

irstrip of permanent andseasenzl landing flelds

zirsirip of percanent landing fleld must have
face area ¢f 520-E2 @ with terminal safety

(2]
'y

ezch and side safety strips of 2C m on each si=
alrsirip with aTtificial surface of permanent
s

have a slze cof zinimuzn surface area of

E

o
EQOx2C m, The ar

nos

cf dimensions

tifizlal surfaze musi Le spread on a surface
t szaller tnan 420 x 20 e,

3., The h2ight cf obstzclier in areazs of approach to permanent
lending fields from the safety strip end is rectricted by
conventional planz2s of a2 tangent of the angle 1:30.

From tne sides of alr girip the helght of obstacles !s restric-
ted, from working air sirip, ©y cenventicnal planes cf a tan-

gent of the angie 1:& tc an altitude ¢f 50 m and Turther by the
plsas of the tangent of an angle of 1:13.

it wik =341-82 Joso sxi. ew. 158-1281
Page 2 Apri 5, 83
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4.

The seasonal landing field for agricultural operations muist
have the effective take-off strip of dimensions 500 x &m
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 angle 1:50 and
futher of tar§en» of angle 1: 30,
In the area of side safety str..ps of permanent ard seasonal

landing fields no obstacles are permissible which could endanger
airplane flight.

The end and side safety sirips of permanent landing fields, the
end strips of landingfields with artificiel surface, the take-off
strips and side safety sirips ¢f seascnal lending fields may
be used for cul*tivating low-growth plants /not heigner then
0,5 o/ e.g. for clover or other multisyear grass types whic
do not require furrows for thelr grewth.

h

CAUTICN: The dimensions of take=off sirips of landing field
mentioned here are reducad to the conditicns of stan-

dard azimosphere at sea level .fpc-?é() mrHg, t =+‘.5°C/

3. Preparatairy Works on 8irfieid for Agriculiurz’ Operatiens

1.

Prior to starting each fiight day the flight cemmander carries
out the inspection of airfield, correct arrangement ¢f tekz-oif
and, with the help of 2nd pilot, determines the order of
transport and people movement on the alirfield.

The alrplane eecmander is 4o carry out calculations acc. to
nomograns of take-off and landing rmun cistances.

Depending en calculated data and airfieid dimenslons the take-
-0ff weight ef the airplans is to be cetermined; the quantity
of loaded chemizals deterzines the end of the taXe-soIl run, to
be marked with red flag.

The method of calculating the maximum acceptable take-off
weight is as follows:

a/ The maximum acceptable flight weight, at whieh the vertisal
c¢limb rate =in. 1.2 m/s is ensured at engine rated power, is
to e determined accerding to nomogram in Fig. 4.13,

April 5, 83 wak ~342-82 Joos st ww, 155181
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b/ The maximuz accepiabie take-off weight and flzp position,

for the conditien of ensuring the climb gradient of 2.2
during ta2ke-oIf at engine tske-off power, are to be deteras
zined from the nermogrem in Fig. 4.4,

As the meximum acceptable take-off weighi is to be assumed
the smallest of weights determined from necmograzs in Figs.
4,93 and 4.16.. For the weight determined in this way and
for appropriate position of flaps the take-off run distance
is to be determined accoerding to nomcgram in Fig. 4.7 on
page 29 in section 400 while taking account of its increase
by 15-20%, see page 1 in section 4=-LC paras 1/.

If the take-cf{{ rum distance obtained /calculated/ is greater
than tpe available length of the take-cIf strip length, the
take=cff weight i5 to be reduced and ithe take-off run distan=-
ce is 1o be deterxined agzin.

LiaME 1: Deterzine the maximum acceptable take-off weight

under following conditions. o
Ailr tenperatlure <cisscanssssessscsccnss 23 C
Atmospheric pressure on the airfield
and on the treated field ....c.vcvves.. OB8B mm¥g
Caleculation Procedure:
3. Determine the barometric altitude of the
airfield for a pressure of 685 mmig froz
the diagraxz ir Fig. 4,11 = the result is 800 m.
2. Find the altitude of 800 m in the nowograr in
Fig. 4.13 and plot a horizontal line.
If iLis line does not tross any of the curves
of temperatures, it is to be extended %o cross
the weight limitirg line /5250 kgs/.
Thus, for given ccrnditioms, the maximum acceptlae
tle flight weignt has been limited by maximum
asceptable weight for performing the agricultu-
ral cperations.

3., If in our example the barometric altitede on
the a2irfield /800 n/ is smaller than the
iritial 2i4itude given &in the nocograz

HeliD
Page L

wik ~342-82 3000 szt ew. 1559281
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/see Fig. 4.13/. Deterzine the required take-
«off run distance of the asirplane for a givem
weight of 5250 kg.

EXAMPLE 2, Determine the maximum acceptable take-off weight
under following conditions:

Air temperatill™® civsvsevccecscassssness +17°C
Atmospheric pressure on the airfield

andon the treated £1eld ...cvcessssvesss 596QmHE
Calculation Procedure:

1. Determine the barometric altitude of the
airfield for a pressure of 596 mmig from
the diagram in Fig. 4.11 - the result is
2000 m,

2. Determine air temperature in respect to ISA
/international standard atwosphere/ for a
temperature of +17°C and the altitude of
2000 - the result is ISA +15°C,

%4, From 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
is 4815 xgs when taking off with {laps
at Ju-so deg

5. As the maximum acceptable take-off weight
iz to be accepted the =mallest of weights
obtained according to nomogram in Figs.
4.13. L.e. 4750 kgs.

The required airplane fake-off mm
with flaps d, =30 deg is to be determined
for the weight of 4750 kgs.

wek =M1 oot =i o= 153120
heliO

Page S
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EXAMPLE 3.: Determine the maxiwum acceptable take-off weight
under f{ollowing conditions:

Air temperature:

On the ALrfitld ceecessessnsssanasans #15%C

On the field to be treated scsieev... +13°%C
Atmospheric pressure:

Cn

the alrfield c.cvcsvicccacicnsness 525 moHg

Cm the field to be treated «.c.cevee. 574 mzHg

Calculation Procedure:

1.

Determine according to diagram in Fig. 4%.11 the
barcmetric altitude on the girfieid - result is
2150 m, on the field to be treated « result is
2300 =,

Use the diagram in Fig. 4.12 to determine the tec-
parature in respect to ISA for +13°C and the alti-
tude of 2300 m; the result are ISA +13°C and ma-
ximum acceptable flight weight « 454LC kgs.

Use cowogrem in Filg. .74 2g find %the barometric
altitude of the eairfield, 2150 m and plot a horizone
tal lLine. If this line does not cross the tempera=-
ture curve /+15°C/ 1t is to be extended to cross

the weight limiting line = the result is 5250 kgs
for take-sIf with flaps st {,=0%deg.

A3 the maxizuc mcceptable take-cff welght 45 %to be
accepted the smallest of the weighie obtained froz
nomograzs [fsee Fig.4.13/ and 4.14/ « i.e. L540 kgs.
The amount of fusl required to reach the sltitude

of treated field /C fuel/ is to be added to ihts
weight. Then the airplane take-off run distance
with a take-off welght of L4540 kgs + G fuel ls to

be determined for conditions on the airfield as

in nowograa in Fig. 4.7 /see page 29, section 4=00/.

LiC
Page 6
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Fig. 4.11. Converazion frum Rarometric Pressure to
Baromelric Altitude of Alrfield
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4, Flight Performing

/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 if it contains liquid chemicals, is more inert
than transport version airplane and therefore the pilct
must carry out all operations in time and more decisively.

/2/ The taxying to the place of take-»ff as a rule is to be
carried out similarly as on transport-version airplane.
Nevertheless, the more difficult field conditions are to
be taken intoc accout and close attention paid to all possie
ble obstacles.

{3/ The take~cff froz airfield with airplane fully loaded is,
as a rule, to be carried cut alweys at engine take-of?f po=
wer and with flaps lowered from 2C to 30 deg.

The take=~0ff rur is to be carried out with three pecint
leveiling with anly =2light lifting of the tsil in the
final phose.

J4/ Climbing up %o an altitude of Hmin'-io m is to be carried
out in stralight-line flight while graduzlly increasing
the sgeed. At an altitude not smaller than 30 m and at
flight speed of minimum 128 kn/h tne drawing in of flaps
may de commencad. This operaticn is to be carried outl
gradually /by inching/ with simultaneous increase of
spoes go that, efter ccmpliete drawing in of flaps, the
flight speed i3 140 ke/h. Upon drawing in of flaps the
engine power is to be reduced to rated value anc¢ then,
on reaching altitude required for target flight to the
fteld, establish the conditions as below /para 5/.

/5/ The target flight to the field is to be carried out along
the shortest safe track whlle by-passing any groups of
buildings and -any terrain obstacles.

wik =345 Jeee st ew, 1SE101
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/6/

17/

/8/

The target flight 1s to be carried out at minimm S50 m

over any obstacles in flat terrain and minimum 100 m over
nilly terrain and over fuvrrest 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;
= manifsld pressure = to be selected to suit the other

parameters,
The first approach over the field is to be carried ocut from
straight line or from the turn of maximum 90 deg. Descent
to low flying is to be carried out at flight speed of
160%5 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 f1ight speed 16Gi5 ¥m/h;

- engine spced 180C=1850 r.p.m.;

= manifold pressure - to be selected to2 suit above condi=-
tions depending on airplane weight and on ambient tempe-
rature;

= flight altitude - depends on the kind of {reatment, atmos=-
pheriec conditions and is defined by Separate rules.
The determined flight altitude over the field is to be
kept visually with possible extraz check by radiocaitime-
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
#ade without banking the alrplane.

Increase the manifold pressure to 800-860 mmHg at a dis-
tance of about 50 m before the end of treated sectiocn and
then, on passing the limit of this section, go over to
climbing with a vertical rate of max. 2,53 m/s. The
flight speed in c£limb must be minimum 140 kz/h.

L=4s0

ek =30-82 Jovo szt ow, 155101
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f9/

/1¢/

/1

/227

113/

ALY/

The cliobing 1s %o be carried out along a stralght line:
= to an altitude of 5C m above obstacles on even ierrain;
= to an altitude of 100 m above obsiacles on hilly terrain,

Increase flight speed to 1550-150 km/nh on gaining the
required altitude and then carry cut the procedural turn
or a 180 deg turn /depending on method used/.

All turns 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 1is to be taken into acczunt.

Upon perferming tne  turn the manifold pressure must be

reduced toc a value kept previously during fiight ovzr the
worked field and the approach to low flight carried out

similarly as previously.

In case of side wind, on coming %o swath run axis /the
axis of signal marking/, the course correciion egual to
dri{ft 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 sut similarly as than from landing Iield to
worked field with tnis exception that, beceuse of swaller
weight of the airplane engine speed must be reduced to
within 1700¢1750 r.p.m. The flight speed 150-160 kz/h
does not change.

The landing approach ls to be carried from siraight {light
or from a turn of max. 90 deg at an altitude of cinimum
50 m over the obstacles.

On final approach tc landing the flaps are to be lowered.
As a rule each landing on provisional air fleld 1is carried
out with flaps fully lowered /39.5 deg/. After lowering
the approach is to be continued with /indicated/ speed
110 km/h.

wak =342-82 3000 sxi. ew. 15581
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¥ith flaps lowered  30° the approach is to be performed
at a speed of 120 km/hn.

Braking after touch=down i3 to be started in the second
half of the landing run.

5. Cooperation of Crey Membere

/1/ Airplane acceptanie from ground engineer:

« airrplane commander accepts the report on airplane being
ready for flying;

= He is to carry out the pre-fiight inspection of airpla-
ne and its equipment in a sequence specified in section &;
besides he inspeststhe agricultural equipment;

~ the 2nd pllot inspects the landing fleld 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 pillot « chief commander.

/z/ Engine Sterting and Checking
- crew are to be =ut ‘thelr places im cockpit;
- carry out operatlions accordirg to check list;

= the airplane coamander or flight engirmer /whean crew
censists of piiot and flight engireer/ starts the engine
and carriss out the test in a sequence presented in gec-
tion L=00:

- 2nd pileot or rlight eaginesr 13 40 carry out en inspec-
tion of Tight hslfsphere and report %o scmmander that
no obstacles are present, then he is %o carry ocut tne
comnandsg given oy chiel commander.

/3/ Taxying

- zarry out all coperatlions called for by the check Iigt
orior te taxying out;

= taxying to the place of loading is to be performed by

the chief commander according to signals of grolmd
englneer.

wek ~34252 ioeo sxi. e, 158-9:31
FRN,)
Page 16 April 5, 83
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- 2nd pilot for flight engineer/ observes the right half-
sphere during taxying, reports any obstacles noticed,
chectks 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 iosading place:

= Airplane compander is to inspect the landing field, check
the csirect arrangexment of take-off and determine from
nomograms the taxke-off and landing rums, inform about
quantity of chemicals to be loaded and determine the
sequence of transport and people movement,

/S/ Taxyinz and Take-off:

= Upen receiving a signal from ground engineer, the airpla-
ne coneander for flight engineer/ starts the engtne,
checks according to check list the readiness to taxi out,
asks by ralsing hand for the permissicn te taxy out to
take-off point.
The taxying to take-off point is carried out persocanally
by airplane conamander;

= 2nd pilot for flight engineer/ reports to airplane com=-
wander about the readiness for taxying ou%, inspects the
right halfsphere, observes indications of insiruments,
keeps engine working conditions estzblished by the
corzmander 28 well as its texperature, monitors whether
determined flight speed and altitude are Rept and ree
ports to airplane comrander any varigstion of these values.

- Upcn reaching the cetermined altitude the flight to the
worked field iz to be carried out by airplane comrander
or by 2nd piiot. Approach to worked field, flight over
it, approach to the next swath run and ciimd after doing
the work are to be carried out personally by the airpla-
ne commander: at this stoge of flight the second pllot
Jor flight engineer/ inspects the right halfsphere, keepa
the engine working and temperature conditions established
by airplane commander and reports to the airpisne comnane-

wek 312 dowa . gu, 15BN
Page 17
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der about correct approach onto the signal line, airpia-
ne speed and altitude, observes the operation of agrie
cultural equlpment as ordered by zirplane commander,
During the flight frem the worked field to landing

the airplane is to be guicded by the commander, cor on

his order, by 2nd pilot. The approach, calculation lor
landing, landing, braking and taxying to the place ¢f
ioading are to be performed perscnally by chief commana
der.

Operating Details of An-2 Fouipped with Dusting Egquipament for
Treatine Fields Lving 2% High Altitudes.

/1/ ¥hen yerferaing agricultural operations an fields lying
above barozetric altitude of 2000 m /pressure below 5G0
mnlig/ the meximum flight weight is to be determined from
the nomogran in Fig. 4.15. Such flight welight ensures a
climbing rate not smaller than 1.2 m/s.

I

/2/ 1f the landing field and worked fields lie at epproximately
the same altitude /250 m/, the flight weight determined
accorsing tc the nomogram is simultanecusly the maximum
aceptable take-off weight. If the lending fleld is situa=-
ted at a lower aititude than the treated field the maxi-
cuer take-cff weight may be increased by a weight of fuel
needed 4o reach the sltituce of treated field.

/3/ For the maximum scceptable take-off weight determined
from nomogran in Fig. 4.7. on page 29 in section 4-00 the
take-off mun is to be determined with flaps retracted to
Ckl'oo’ and at take-off engine power,

Exarple: Determine the maximum acceptable take-off weight

under following conditlons:
= 2ir temperature T e s, Pl

- atmospheric pressure at the airfield 566 mmHg
erid treated field

Calculation Trocedure:

1. Use the diagran /see Fig. 4.11/ to determine barometric
altitude for the pressure of 565 mmHg - the result is
2402 m.

wik =34282 Jooo sri. ww, 158981
L&D
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2.

3.

Use diagram /see Fig. 4.12/ to determine air temperature

in relation to ISA for 15°C end,for the altitude of

26400 m,we get ISA +16°C.

Use the nozogrzm [see Fig. 4.15/ to determine the maximua
acceptable flight weight « 4870 kgs /it is as well the zaxi=
mum acceptable take~olf weight/.

Determine the necessary distance of the take=cff run of the
airplane with flaps drawn to {k1-0°. for a given weight

of LETD kg.

7+ Loadirg Chemicals and Cenirel of Agricultursl Eouipment

The

airplane nopper in agrisultural version is lcaded with ligu=

id chemicels through the loader valve at the left side of fusela=-.

ge.

The quantity of liquid chemicals 1s to be checked on the

scale calibrated inside the hoprer. The maximum accepteble quane
tity of chemitzls 1s 1350 1 or 1600 kg. The dry checicals ere
loaded through the nopper fill.ng pori. Safety measures must be
observed, according io industrial safety code, when filling the
hopper. The spraying system control is to be perforzed in feolloe
wing sequence:

vl

12/

Before starting the erg‘.ne,the PONG=-15 switches on the left
part of left control wneel and on the extention of central
control deek must be put te OFF /WYLACZONT/ pesition and
then the AZS~5 of AGRICULT.ZCUIPM. must be switched on the
central desk, the shut-cff walve of the air system on the
ficor of cockpit between frames No,2 and 3 must be opened
and the switch on left side at frace No.10 is to be put
into position DUSTING or SPRAYING, depencing on type of
operation tc be dene.

Dusting.

The dusting may te switched on and off by the pilet with

the switch on the left part of left control wheel or by

the 2nd crew mexzber on the extention of central desk after
appropriaste shifting of PFNG-15-2s switch to its LEFT po=
sition, for the control by pilot, or to its "RIGHT" position,,
for the control by 2nd member of the crew.

wsk =312 Joee sci ew, 156181
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/3/

Switching on = Put the PPNG=15 switch frem"QFF*positien

torOPERATIMN®position.

NOTE: The electropneumatic systex has no provisions for
any separate mixing of loose chemicals. Therefore
when dusting, the PPNG=15 swiltich must be switched
from OFF positiomn te"OPERATION®position and frem

"OPERATICN"to OFF positim.

Switching off = put the switch from"OPERATION"position to
"OFF"position.

Spraying witbh Usuzal Chemicals
/a/ 5z7628-215, spraying system

Switching = put the PPNG=15 switch from OFF position to
*OPERATION®position or put the PPNG-15 switch
from"MIXINC"pozition to OFF position and then,
after 10 seconds, put it %to"OPERATICN®"posgition.
Mixture - shift the PPNG-15 switch from OFF pesition to
*MIXING®position or from*OPERATION®position to
"MIXINGY
Switching off - put the PPNG=15 switch from"OPERATION"posi-
tion to OFP position.
/b/ 827636-0 spraying system with the injector.
Switshing on = put the PFNG=15 switch frem CFF position
to OPERATION position or froz"MIXINGC® to
®OPERATIONY
Mixing - put the PPNG=1 5 svitch from "OFF* position to
"MIXING® or from “OPERATION® position to "MIXING®.

Switzhing off = put the PPNG=15 switch from ®"OPERATION" po-
sition first into "MIXING" positien to suck
out the chemicals from subewing pipes and
then to "OFF" position.

LoD

wak «342-32 300 =i sw, 158981
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Fig. 4.16. Agricultural Equipment Control

.
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8, Tadbles cf Appreoximete Flow Rates of Chewmicais at Pligh< Specd

cf V = 160 iom/h

1%.} Tvpe of spraying Equipment Fluid Total time
system flow=ra~ 0f hopper
te exptyin
Litresfs] /in sec
1 Spray system ¥ith shut=-off walves{Not leas 192
$27628-215% [with than 12
nozzles No. 4/
Without shut-off Not less 82
valves +than 16,5
2 | Sprav systex with | With shut-off valves|Not less 112
ciectar fwith thsn 12 l
nozzies No.b/ :
Without shutenIf Hot iess £2
valves than 143
3 | Sorayv system with | With nozzles of.No.1[Hot mord 540
sugtien tanks than 2,9
¥ith nozzles of No. [Not les 163
10 than 12,3

The spraying mey be sarried ocut with nozzles of dimensions:
1,2%5,5 mm, 2%5,5 om, 3x5,5 =3, 0%5,5 m1, 5x5,5 mt marked sequen=-
tiakly with nurberes 1 to 5, Decides, valves E20 may te used with
caps E23. Cn airplanss released fro= Manufezturer's Works the
nozzles No.L are instslled wnile the cther ones zre given over
in a szt with spare paris.
Nozzlez with nunbers subsequently lowered by one reduce each ti-
me the flow rate by 1/s in relstlon %o previous velue. The flow
rate of tre liquid may also be reduced by using nozzles
5z75602-L03 fwith holes 1x% mu/ as well as by insntelling glends
$27503-537 of appropriste dimension: inte sguare connection of
dissridbuting pipe of spraring systex and by uging *dlincd* noz-
les Awithout holes/ inmstalled on subeing pipes e.g. in
every second hole /maximum/.

RO YTY g v——T Ty
fiiD . 1501281
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In case of installing the E~2Z0 valves and F=23 caps /added
1:1 to spare =2t/ *he I{low rate ¢l spraved liguid must be not
higher than ¢ 1/s.

The width of uniformly sprayed swath at en altitude of 10s15
and at flight speed of 1550-180 ko/h is 60 m.

CAUTION: While using the spraying system suction tanks/on
subwing pipes/ and installiing the nozzle Ne.1 inte
the tee ripe it i{s recommended te blank every
seccnd spray nozzle with "blind® nozzle S5z760%-402-6
on subwing pipes.
Dry Chezicels
The table and diagras specify the approximzte 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 operzticn while taking intec acco=
unt the type of substance, humidity and granulation as well as
other individual characteristics of chemicals used.

Specifications { Positiom of adjusting screw end
of chemicals x
0 10 20§ 30 Lo sc £ | max.
25p=
rox.
£6
1 2 3 L 5 6 7 & o
Granulsted 13 19 27 | 34 ] 56 56 Bl
carbzrmide
Potasium salt 11 15 19 24 29 34 39 L2
erystalline
Superphoscha= 1 18 z2 | 27 27 36 41 L
te, powder

wik =347-82 3oss szt sw, 156-9:51
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60 -

\ Gramulated carbamide

\ Superphosphate
N Fpowder/

3C
20 ] N N\
\\
Crystalline pota- .
ssium s2lt, N
10 4 \
60 50 &0 3G 20 10 &
Gutput versus adjustment position,
wak 34382 Jooo ., 1508
als ==
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9, Safety Rules

The airplane ¢rew must observe safoty rules resulting from

specifie conditions of agricultural operations and in parti-

cular:

= do not dump the chemicals from the hopper enywhere but on
strictly deterained terrain covered by agricultural action;

= keep appropriate altitudes necessary in respect of flight
safety and operation efficiency;

- cloge the door ard windows of the cockpit when chemicals
are being loaded into airplane;

= supply fresh air into cockpit during the flight bv switching
the ventilation system and shifting the cockpit window
panes, if necessary.

The chemicals used in agriculture for dusting or spraying by
An-2 zirplanes are, as a rule, poisong for humans.

During preparatory operations /filling airplane with chemi=
cals/ the airplane surrounding air and alr inside contaln
offen toxic dust in concentrations exceading the acsepta-
le values. The taxic chemicals may get in touch with clothes,
shoes and bare parts of the body.

¥When performing the cparations of dusting and/or spreying witha
the toxic substances the airplane crew is forbidden to smoke,
ezt or keep foodstuffs in the cockplt as well as in pockets
of their working cloths,

After ending tne work the bedy must be washed with warn

water and soap /hands and face muet be washed very thrzughly,
and mcuth is to be flushed with clean water/.

wik =342-82 Jues ml ew, 156181
Ll
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Svooteors of Chroniec Intexicaticen

Censtant overall headache, sleep disturbances, quick tirirg,
nervousness, weakening of zemory.

Svmpto=s of Acute Tnioxicatisn

Burning in the mouth end along the alimentary cand] sore throat,
saiivation, accessive excitadbility, feeling of warmth, ecute
headache, difficulty in breathing, vomiting,diarrhoea, stomach
cplic, motion coordinsting disturbances.

First Help
Rexove the sick from toxic environment, cause him to vomit
or give him vomiteries, observe pulse and breath, Call the

doctar,

wik =342-8 Joso szl ow. 155-9:8]

L=lL0
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EMERGENCY SITUATIOEXES
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SECTION PAGE
5.00 1. Engine Feilure During Take-aff 1
2. Enging Pailure After Take-cff 2
3. Engine Failure end Engine Re-Starting im Flight 2
4. Emergency Landing &
5. Behaviour ©f the Crew in Varicus Damgerous
Situations During Flight 5
A. Engine Fire During Flight S
B. Aircraft Pire During Flight 5
C. Inefficiency of Fuel Supply System 6
D. Inefficiency of Oil Sysiem 7
E. Engine Tezperature Conditions T
F. Casoline Smell iccompanied by Gasoline 8
Pressure Drop
G. Convarter sut of Order 8
H. Damage te Controls 9
I. Break of Interwing Chamber Carrier Tape 10
K. Vibration of Engine, Interwing Chasbter 11
Tapes or Elevator During Flight
L. Flight Daring Stemm 11
¥, Bailing out in Flight 12
E. Bailing out Through Bmergency Exit 12
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SECTION 5

EMERGENCY SITUATICNS

1. Engine Failure During Take-off

/Y Yhen engine suffered faiiure during tske-off, the airpiane
ras a tendency to incline towards the nose. Immediate and
decisive action of the pilot is necessary to level the
sirplane in time at low aititude before touch down.

f2/ Should tke engine fail during take-off, the safe landirg
Zorward is possitle, depending on speed and on the =Gment
of engine failure, on those airfilelds and landing flelds
which emsure the following distances from the begininning
of take-of?:

Airplane zpeed st Landing speed ! nistance froo ke
the mcoment of en- ‘ begining of take=-cIf
gine fazilure ’

ka/n km/b ! z

Take=off with flaps retracted at a ratec
power o! the engine
110 i 140

Teke-off with fleps lowered to 50 deg
2t the rated power 0f *he engine

BO ) l EO l L30

The walueg given above curraspond to windlecs weather
conditions of internationsl standard ztmoshpere Ior the
airplane having the take off weight of 5250 kg vrhile using
the recommended techniques of take-cff and normal braked
lsnding rum.

wsk =343-52 Jovo mt. ow. 156-9:81
April 5, €3 5-09
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/3/ Should tbe engine fail during take-off from landing field

wnich dimensions are not sufficient for landing forward,
the touche=down shall take plece beyond the limits of the
used part of landing field. In such case slight deviatiom
frow takee-off direction is allowed to avoid gobstacles.
Emergency landing ia to be carried ocut.

2, Engine Fallure after Tske-cff

1/

f2/

13/

Should engine fazilure take place afier take-pff Ixit before
perforzing the first turm at an altitude of 100 = the

return to the landing field is impossible. In such czse

the direction o emergency landing is to be chosem tzkimg inte
account the position of obstacles in take-off direction.

The range of gliding fight from s altitude of 100 &

with engine switched off iz BO0O a from a speed of 130 km/h

in quiet air.

If engine fallure happened st the momeat of finizhing the
first turm /aan altitude of 120 to 130 a/ 2 landing om lan~
ding field is to be carried out by immediate taking a turn
of 9G° with & bank of 30 deg and .5 speed of 155 kn/h to-
ward the landing place.

¥hile taking a turn the airplane looses sbout 60 m of its
altitude. Calculation for landing is to be corrected by
lowe=ing flaps.

Gliding flight with flaps lowered to 30 deg is to be carTied
out at 3 speed of 120-125 km/h with gubsequent flattening-
-out s usual.

CAUTION: The method of carrying out the emergency lmnding

is described in the further part of this section.

Engine failure snd engine re-ptarting in Night

Engine re-starting im case of its feilure 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 conteracted at least pro=
visionally, ere the following:

=00
Page 2
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A. No fTuel flow to engine resulting from:

C.

D.

/1/ Rinimum, improper wmoving /elceing/ the fuel walve.

/27 Sucking of sir by fuel pump. This defect may happen when
there is wvery litile fuel in tanks and viclent evolutions
are performed at the saxze time,

73/ Flight »xith fuel valve shifted to cne group of teaks and
full emptying of fuel from that group.

Jbf mechanical impurities in foel systes ffilters/.
/5/ Foel puorp damage.

The characteristic festure of a/m defects is the total or parti-
cal fuel preasure drop in the systeu,

IncorrTect mixture radio due to iis excessive leaning by alti-
tude correction lever.

Ho air flow to carburetor due to icing of alr inteke.

Re=starting Engine in Flight,

Im a1l afa instances of defects in flight the propeller conti-
nues to turn, after engine ceased to operate, /due to autoro-
tation/ all through tbe range of zpeed down to and including
stall speed. The efficiency and speed ¢of resuming normal engi-
ne operation will be dependent only on the efficiency and
speed of clearing the cause of engine operation break.

To resume normal operation of the engine the crew must do

the following operationss

74/ Ensure Tlight speed of 150-160 km/h.

Jf2/ Adjust acceleration lever <to a position as for starting
on the ground. Do not switch off the magnetos sod do
not change position of shart-off valve.

1 3 x5, 83 wek =382 Jose ect em. 1SBEH
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/3f 1f the indicstor indicstes lack of fuel pressure or
its drop:

- check position of fuel valve and set it to ®CPEN TANKS®;

~ use hand purp to create fuel pressure of 25 to 35 kPa
/7,25 to 0,35 kgf/cz’/ in the svstem.

/L} If mixture leaning was used - the altitude corrector
lever is to be sniftec to extreme rear pesiticn correspon=-
ding to full enrichment of the mixture.

/S/ If the flight was carried out under conditioms cenducive to
izing full heating cf air entering carburetor is to be
switched on.

After coing this operatians the engine shzll siart opera-

SAUTION! In case of lenger lasting flight with engine inope-
retive the olling uvp =f ipnition plugs may take

place. In such a8 case the starting may be facili-
tated in aidition to operations as above - by
switching on the ignition and pressing for & few
seconds tne handle of starter /%o get stronger
sparking on ignition rlugs and a delayed ignition/.

4. Tmergencv laniing
Zmergency ianding is to be cerTied sut in cases when the possi=-
bility 3f ceatinuing the flight is ercluded /hreak in engine
cperation, fire in flight and the like/. During emergency lan=-
ding the pileting ©f the airpliane end control of instruments
in cockpit are to be parformed personglly by the chief comssne
der.
The second member of the crew - after decision about emergmm-
¢y landing has been takem by the zhief conmander « observes
constantly the right side towards the direction of gliding
fiight %@ warm the commazder about sny cbstacles, lp him in
choos® the place for landing snd in determinéng the directiom

wek =202 Jose i ew. 1589281
5-00
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of wind as well es transmits by radioc a report about the place
and time of emergency lending.

In case of emergency landing the airplane commander is obliged
to:

= chose the place of landing;

- awif..cb off fuel supply =md magnetos and lowet the flaps
to 39,5 deg.

The touch down is to be carried out with mushing at a speed
of 80-85 km/h. While landing oato the forest choose the low

/ young / End thiek trees, ¥hen landing onto marsk land choose
surfaces covered with bushes and bulrush. The calculation for
landirg is to be carried out with ovemhoot while loosing the
excessive speed by lowering flasps or sliding.

Behaviour of Crew in Various Dangerous Situstions During
Flight
A, Engine Fire During Flight

Should engine Zire be poticed during flight, the chief
commander is obliged tc switeh off immediately the engine
fuel supply while shiftirng the shuteoff lever to "STOP"
position and fuel valve to position "FUEL CUT CFFY:to
switch 0Z2f 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 wust first of zll determine its socurce and then
take measgures to put fire down without opening the
dome windows or entrance door.

/ef Close vemtilation mnd switch off heating /if it was
m/.

wek ~3€-82 Jowe oxt. ow. 153081
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’e/

e/

Fus +ne fire down with kand fire extinguishers availa-
»le on board in cockpit and in cargo-passenger cabin.

the focus of fire is in an eeeily accessible open
aze = it is 1o be covered with covers, blankels or

4

‘rd

Fa
e
1

ﬂ

othnes to tramp out the f:ire.

if <he source of fire endangers tbe cables of the ele-
ciric systez, the power supply is to be cut off by
sw:iching 2ff the batiery and converter.

CAUTION! 3.The duiy of gquizk and efficient extinguishing

S anes

of fire on board of airplane lies on the second
mecber of the srew /2nd pilot, flight engineer
or ravigator - depending on the composition of
ihe srew/,
The c¢rief commander [/1st pilot/ remains at tne
controis and prepares for emergency landing in
tase the extinguishing attempt proves unsuccess=
b ¢ 540

2.1n particular situations of fire on board the
airpiane, 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.

fiziensvy of Fuel Supplv Svstem

/3

r2/

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 st nermal engine opera-
tion = leaks in the systes or seizures in pump valve =
land en the nearest accessory landing field.

$=00
Fage &
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/3/ Drop in fuel prescure by abcout 10 nPa /5.1 }Lg{/:mzl
due to impurities in the insert of 12TF2G-1 fine filter,

- in case of unstable engine operat:ion, Keep fuel pressu-
re with hend pump and land on the nearest access=ory
landing field.

D. Inefficiency in Cll Systen

{1/ Complete or partiesl drcop in oil pressure accompanied
by propeller transition to high pitch: f.e. drep in
engine speed end usitable operation with a tendency to
stop.Emergency land?

/2] Complete or partial dreop in oil pressure while engine
operztion remains ncrmal with no drop of speed - possi-
ble damage TO pressure gauge or contamination cf filzer.
Land an the nearest accessory landing fleid.

E. Engine Texperature Conditions

/1/ Intreese of cylinder-head texperature zdcve the acter=
table velue Zor horizectal flight /witin cren eng:ine
cowl Iflaps/ - a risk of engine seizure,

Land en the nearest zsccessory landing fie.d while
choosing the rcute enabling emergency landing.

/2/ Dramatic increase in oil temperature in berizontal
flight with open cil cooler shutters - a risk cf engize
seizure. Land on the nearest accessory lending field
wrile chooging the route enabling emergency landing.

/3/ 0i1 tempersture incresse and its upkeep ebove the
value accepteble in horizontal flight wiik ccooler
stutters fully opened in winter - trhickening =f cil
in the cooler.

wik =342-82 3000 szt ew. 158-9:81
April 5, B3 g;é\o )
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If cooler heating sttexpts give no positive results,
land on the neerest accessory landing fleld.

F. Smell of Gasoline with Simultaneous Gasoline Pressure Drop.

If gesoline smell appears in the cocipit with sisultsneous
gasoline pressure drop by less then C.2 kg.‘.‘/cmz the chief
cozmender must make a decision ebout the necessitiy to exergens
cy land onto & place ¢hosen from the sir while switckirg OFF
ihe converter and all the units powered by it except for thoe
se specified in subsection "Converter 1inoperative® and carry
out the landing.

Prior to landing, cut off fuel supply z=nd shift fuel wvalve

to position "FUEL OFF* as well as swiich off megnetos end
battery.

For emergency landing by stght the battery is to be switched
off only in the final phese c¢f lmnding rum.

in extreme cases, when no place appropriate for epergency
landing is evailable, it is sccepiable that gasoline pressure
be mzintained with hand pump and that flight be comtinued to
the nearest plece where landing will be feasitle.

3]

. Converter Inoperative.

Cenverter failure is indicated by B8 red warning lamp ®"Coavers
ter incperative®. In such case, make sure that:

= converter ig not loaded - use ammeter the pointer of which
is to be at "0%;

- battery is discharged = use voltammeler the pointer of
which shall deviate to the right Ifrom *0%,

On making sure that the converter does naot eperate,leave
the foilowing instruments switched on:

all insteuments for engine vperation conirols
left artificial horizen AGK-L7B mnd GPE=48;

B wik =382 Joes =i, ow, 150081
Page 8 April 5, 83
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= fVHO/ radio station far very abort wavse.

The loading required by afa energy receivers is about 6.9 A.
The repairning energy reseivers sre to be switched off end
only switched on when it is vitally neceszary.

In zuch a case twp 12«4-30 batteries shall ensure the power
oupply for airplane boerd system for a flight lesting at
least 2 bours.

To knoy the reserre of battery capatity the periodic inspec-
tion of its charging s to be carried cut with the volimeter.

H. Demage 1o Control Systess

/1/ Sbould one of the cables or tigerods of sirplsme contrel
systen be tora the sirplane.commender is obliged to carTy
out the ewergency lesding.

72/ 1T cne of trizmming tabs is excessively displaced /with no
posaibitity of retwrn/ the AZS imit of this trimzing tad
m central contrcl desk is to be switched off immedictely
/to prevent further displecezent of this trimming tab to
extrene position/.

/3/ In case of excessive displacement of the trimsing tab of
the rudder or that of silerons and appeacance of considera-
ble forces on cootrol elesents, reduce the indicated
speed of the airplsme to WO im/h.

/&f The airplene eonmender is to carry owt following opera-
tions vhen faced by sitomzile displaceaent of elevator
trimming tab to extrese posgitiom:

af diving

e lead the mirplene te harirontal flight, do not allow
any substutial loading and exceeding the aaxiscm
acceptable speed;

= keep indicsted spetd of 160 km/h and chosse appro-
priate pecumters af sngine operation;

wok ~3O-L2 Ines il o TEEE
April 5, 85 S5=00
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b/ Pitching-up
- wben large forces appear en the flyingz conirels,
coumter the pull up moment while pot sdxmitiing the
airplane o go inic large angles of incidence or <o
exceed the minimm acceptable sirspeed =md keep the
indicated speed af 135-140 Xm/E.

CAUTICN: 1. When the trimeing tab of the elevsater is
dirplaced in extreme position for fpitckh
up®, the ferces oz flying controls are
much higher thsn when dispimced for diving.

2. If urgenily necessary,the 2nd pilot celps
in countering the pulle-up moment on the
order from girplane cosmander.

75/ In flight with considerable displacemsent of gny trineing
tad tke turps zust be carried cvt with bamk not sore than
15 deg.

I. Break of Carrier Tepe of Interwing Crazber

¥hen the carfier tape broke during flight the sirpleme comane
der 1z otliged tc cdetermine flight conditiong whick do met
csuse vioration of the reesining tapes, reduce £light speed %o
150 kz/h snd lsnd cn toe nearest landing plsce while gvoiding
suddex turmns.,

iZ the flight takes place iz conditioms of turtulent gir, lund
an the rearest lsading ficid which ensures gafe landing,
Bresking of supperting izterewing tape {5 xpt a2 sulficiext
cause for immediate terwimation of flight.

In such a case do not permit zirpiome sushing vhile lexnding.

5-00 wek ~30-82 deos i ou 1S-H
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K. VYidbrations of Engine, Interwing Chamber Tapez or Horizontal
Stabilizer During Flight.

Le

In case the vibrations of any ¢f a/m elements occuT during
Tlignt it should be striven to reduce vibtaiicns by changing
engine speed or flight speed. Depending on the sacunt of
wvibration the flight ir to be continued to target airfield
or to nearest zccessory elrfield.

Flight During Storw
/Y/ Should a storn be met during flight oz predetermined track

80 that it cannot by bypassed the airplane conmander is
obliged to returm to the nearest airfield. If yocu got
into an srea of intensive storm the chief commancer i3
obliged to take all measures necegsary ic leave this zrea
as soon as possidle.

/2{ The crossing of storm fromt er going into the area of

13/

storny clouds of locsl character is dangerous because of
a risk of getting inte sn erea of electric discharges.
Besides, high turitilence of air in sgtorm area causes
sudden shocks of tbe sirplane which may lagd to its
destruction,

If the airplane gets oato tha ascending streas of air
/which mey take place in flights in msuntaincus terrein/
feep the recomaended flight speed by reducing the mani-
fold pressure without chenging engine speed; wher, air-
plane gets into descending sir streaz engine pover. is to
be increasedl to ccunicract the descent of the airplane,
12 airplare continuss to.deacend the engine power is to
te Incremsed to rated value (of-m = 2100 RPM), KP «

1197 hPa {900 mmHg) and flight speed. reduced to 150 km/h
to increass the rate of climb,

April 5’ 83

wek —30-02 %—. 15881
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M. Emergency Beiling Out of Airplame in Flight.

Should mandatory need arize for emergency parachute Jump
the girplane crew is obliged to dc the following:

/1/ Direct sirpiane towards uninhabited ferrzin.
/2/ Cut off fuel supply o engine and switch off magnetos.

/3/ Deterzine fif possidle/ the conditions of borirzontal
flight at a speed of 120 to 140 km/h.

/L/ Perfora a rescue Jump through the door of cargo cabin,

CAUTION: Conditioms in shich ihe crew has the right to leave
the girplane are specified in separate rules.

N. Learing Airplane Through Emergency Exit

1f the cockpit door amd cargo cabin door /uf the airplame/

are blocked in case 0f emergency landing the airplsne may be
left through emergency exit in the upper part of the dooe.

Tne opening of emergency exit ‘takes place by pulling teward
vourself the levers pos{tioned on ‘the cteatral push red of

the dome cover.On Teleasing the cover froa supports an the dome
1t is to be threwn away and the airplane is to be lefi through
the free space,

C. Replacement of Fuses and Electric Bulbs During Flight,

Fuses of type SP [SP-1, 5P=2 and SP-5) serving to protect
the circuits of alternating current of g voltage of 36V and
145 V are to be found in the bax "RK s which iz installed
on the wall of the fuselage in cargo cabin above the floor
near frame No,5 at the right side,

wek =3G-E2 Jeso ==t em. 1569281
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P

The box contsins the Zollowing fuses:

for P0=500 working converter /SP-5/;:
for PO-500 reserve cooverter /SP-5/;
for WF=150 voltmeter fSP-1/;

for MRP=-56F mnit /SP=-1/;

for ARK=9 radiocompass /SP-1/}

for RY-UM radicaltimeter /5P=2/;

= for AGK-47B artificisl borizen /SP=1/;
= for GIX-1 gyroscopic compmss fSP-5/.

On the inside of the box cover there are spare fuses three of
each  SP-1, SP=2 gnd SP-5.

Should voltage be missing im zmy of a/m cirtults the fuse

is to be checked if not trmed ocut end, 1€ thet is the

case, replaced by a new cne.

IZ the replacement takes place during flight when power
supply busses are wnder voltage, caution is to be exercised.
Should mmy of the following electric bulbs become burned:

|}

UFo in UPO-4 1ignt
SK-15 in B2S-39 light
SM-30 in KESRE-45 light
SX-39 in SIM-61 1ight

they ars to be replaced by new cmes,

Toe spare electric tulbs are in the central switchboard /eRs/t
installed on the left wall of the fuselage near the frame
#o. O above the floar of cargo-passenger cabin.

Using Fllings-Signalling Filiter

Intermittent flashing or comtinuous lighting of the light
on left instruwent panel with a caption *Filings Present® -
pay special sttention to gil tempergture =nd pressure.

wek =322 Bome wmt ou. TSRS

April 5, 683
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If 01l texmperature,rises or oil pressure drops with
accompanying flasheg or continved lighting af the lswp -
land on the nearest lgnding field while choosing a track

which enables emergency landimg.

ek ~30-E Jowe . ou. 5B
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S. Diagram of 4Sz-£21IR Engine Performance
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Diagres Bo 3

Hm]

5000 1 ‘}‘ fﬁl

/580 LL rvice ceLIJr‘Jl
L the airplane b=t

1
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» 2 ) & o

=550 g
Canter=cf~gravity positiom in ¥ MAC=24

Disgrsm af climbipg timo versos eltibvade
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Diagram of Taken Carge in Relation to Quantity
of fuel in Tanis,
K yeignt of taken Cargo

2009 Vli nt c¢f airplane + LraJ orL pemoals 24 ou.l- 3600 kg

eirnt of airplane + crew of 2 perzons + oil = 3650 kg
zicnt of mirplane « crew of 2 persons + oll = 3700 kg

1300
sl

S

0

5

N
A

1560 e

1560 i\\ h
1706 Q‘
N

\\
N
>

\L‘\
NN
N

<

N
N

100 200 30 40 0 80 700 KO0 WO 100 170 1200
CQuantity of Fuel in Tanks

CAUTICN: Data accepted for the diagram of taken load:
crew 160 kg and oil 75 kg
total weight Qc = 5500 kg

6-00 wak <30 Joes ocl ou. 158981
Page 4 April 5, 83



Ared
WYTWORNIA SPRZETU KOMUNIKACYINEGO 2PZL - MIELEC«

FLTST

Tl

caLTeTg 198) GDuEEICIL ] ShTL ) [Ea=2EY

_p&ﬁg_

11081

7
7

unap buspos

Surydng)

o
- 001

abodizye

4

oy

1.9

/ g1

15 udui

o Bunwioy

00§
- 00r
F 00§

0 njosedive

M o RES

LA UE m.-\\

- 009
- oo
008

[LEGPES

w;

i

N

008

me‘:._ g0 o 1o

N _m““__@% b

T:.a IURTTE!

000
L ooit

datl
- aoul
-
008!

2/}

ool

qm.a ﬂc.w_su%

NI 119038
2&:% EW oﬁ.

Nm.t,__.‘ 7] Yoeyd

|

4

/|

Xl

o0

s woon”

‘Eﬂ
ajenine
kfm&.. :

il

Y2 owbifo
&%ﬁﬁai

0044

o001

) poay Japunn)
/
/

$GI-01
sar0d 02

21340 puo Lorgwd)

o

e

oo
(wosfu

ey Y ———y ]
£=-C0
Fage 5

<

¥arch §, 7%




€

*3eoyg Ouyyliyoy eue(dify wol} 32831X%3

-

/dT-uy/
unjulea lelueseed
‘/dlT-ug/ uoyeIBA
u3nyoeled-310dsusay
'/die-uy'Lz-uy/ uogs
-18A Jufluousud-oBaea
19 uoTs3o0A jrodously

ofi1eo vy wuweyrdipy

U3tLIeA JJudguelp

An-2
FLIGHT MANUAL

wejeds
UuyAsadp yigu uwo]BI3A

weyeis
fuyisnp yyTM vogsaey

glsjvijec]e 1

g1 s|v o 4

WITWORHIA SPRIETU FOMUNIKACYINEGS 2270 -Mi

@18 pus sanyeullyg

YZ-Uy auerdayu eyy ja

paineylraag LE] payneylreag UUGIOA [BLITNaTIbY
/IVHX/ X "
auefdaye Ajdua /8% o auetdiye jJo

Ju A3jAeID Jo dejuey

Jubgan A3duj

uojieullyeup pue auey

&
\

October 20/B9

6-00




SECTION 7-00
SUPLEMENTS



Nt o
WYTWORNIA SPRZETU KO

FLIGET KARTAL

EEC2I0X  7=00

MUNIKACYINEGO »PZL - MIELEC«

wak =32-£7 Joee sxi ow. 158-9:81



An=2

\ WYTWORNIA SPRZETU KOMUNIYACYINEGO »PZL ~ MIELECe
FLIGET MANULL

SUPPLIMNEERTS

CORTEETS
EECTIOR /SUBERCTIORS PAGE
Suppleneut Eo. 4
9-00 LIST OF ARSEFYIATIORSE A¥E IERSIGRATICRS 1
Egppismexnt Ko, 2
=80 CCEVERTICE TAELR 3

Bopplemext o, 3

7-G0 ESUPPLIHENRT 90 THE YIIGET EARULL POR in-2
ATBCRAPT POSTRID BY LSz-62IR ENGIRE, An-2TP
VEBSIOR ADAPIFD FOR TEARSFORTATIOR COF
EATIERTS

Bcpplement Ho, &

=00 APFERDIX TC THE FLIGH® XAFUAL POR Ap-2
ATRCRA™ PFOWEEED BY ASe-62TF ENGINZ,
PEPTAINING TO "BAKIAE-5" TRAKSCEIVER
EERVICING 11

Bapplement No. S

00 EUPFLRYENT 0 THE FIIGET ELARUAL FOH An-2
ATRCEAYT? POWIRLD BY ASr-62TF INGINE, An-238
fegriculturel/ VERSIOS ADAPTET FOR
TRAESPORTATION OF PASSILGFES 15
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Suoplenent No, 6

=00 SUPFLIMERT TO THE FLIGET BANTAL POE An=2
AIRCREFT PONZETD EBY ASe~52IE TREIRE
/eirplane "iG220-26 ¢ 31/ PETTLILING 70
ANOURT OF TRANSPORTED PASSTRGEERS OF
PLEACHUTISTE

Jpiemens Re. 7

7e05 SUPFLESEY: T0 TEE PLIGET MARGLL POP Ap=2
LTRCRAPT PONTRID BY AS3-62TR ESGIRT,
EQUIPFED ¥ITE 4 KS¥ TAIL EHZEL

Syppleneat Ko 8

7=-00 GSUSPFLEINIET M0 TEE PLICGET MANUAL FOR in=2
AIECRAFT POK:IRED BY L5z-B27F EKGIFE,
FESULIIRG FROK IRSTALIATION OF SLATS
DISPLLCEYTNT LIGST SIGREALIIEG

Supp.erent He 9

7-00  SUFPLEMIMT TO THE FLIBHT MANUAL FODR An-2
2IRCREFT FOWERED BY ASz-62IR ENGINE,
RESULTING FROM INSTALLATION OF SLATS DIS-
PLACEMINY {IGHT SIGMALLING AND INSTALLA-
TION OF LAMPS WITE INSCRIPYIONS "EXIT"
AND “EMERGIHNCY EXIT™
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PAGE
Supplement No. 10

7-00 SUPPLEMENT TO THE FLIGHT MANUAL OF THE
AN-2 AIRPLANE POWERED BY THE ASZ62IR 33
ENGINE RELATING TO THE OPERATION DOF THE
FOLLOWING RABIO-NAVIGATIONAL EQUIPMENT :

AR 3201 VHF TRANSCEIVER

AR 3202 VHF TRANRSCEIVER

KR 87 AUTOMATIC DIRECTION FINDER

ATC 2000 TRANSPONDER WITH ENCODING ALTIMETER
AND OPERATION OF THE AIRPLANE WITH 12 FORWARD
FACING PASSENGER SEATS

EFFECTIVITY - 16224-13 AND UP

Supplement No.ll

51
7-00 SUPPLEMENT TO THE FLIGHT MANUAL OF THE AN-2
AIRPLANE POWERED BY THE ASZ62IR EMNGINE RELATIRG
T0 THE OPERATIDN OF THE R-B42 LONG RANGE

TRANSCEIVER
Supplement No. 12 -
7-00 SUPPLEMENT TO THE FLIGHT MANUAL OF THE ANR-2
AIRPLANE POWERED BY THE ASZ62IR ENGINE RELATING
10 THE OPERATION OF THE XX 175 B COMM
TRANSCEIVER AND K@ 208 WAV INDICATOR.
Supplement No. 13 57

7-00 710 An-2 AIRPLANE FLIGHT MANUAL WITH ASz-62IR
ENGINE COHCERNING THE OPERATION OF KT-76A
TRAMSPONDER AND KEA-130 ENCODING ALTIMETER,

Effectivity: 16214-09 s/c end up

January 5/B8 7-00
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ko. ROLN. = Agricultural eguipment.

D = Dose of chezicels
Hr.in. = Minimus altitude
1=v, - lLef?
PRAN, = Right

Ma¥ f1SA/ = International standard atmosphere

OFRYSK - Spraying
OPYL. « Dusting
F « Pressure of chezicalg
5 « ¥Working sweth width
g = Flow rste of chexicals
o = Amtlent tempergiure
51' = Flar displacement angle
£YL. = Switched OFF
i wsk =3082 Joss arl e, 1564281
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Supplement No 1t a3
=00 SUHPPLEMENT T FLIGHT “AMNUAL FDR An-2 EIRCRAFT,

PRVERED WITH ASzA2IR ENGINE, An-2P-FASSINGEF

VERSINDN OF AIRCRAFT
Sepciement koo 19 6°
TNE SUPPILEMENT T0O FLIGHT MAHNUAL FNR An-2 AIRTRAFT

POKERED WITH ASz62IR ENGIME. An-2TB TRANSPQORT-

-PARACHUTE VEREINMN OF AIRMEAFT.
fypnierent No  Jé

71

e g THIS SUPPLEMENT T0 THE FLIGHT MANUAL OF THE AN-Z
ATRPILANE EGUIPPED WITH THIZ ASz-¢ZIR ENGIME
CEALS WITH THE QOPERATION GF THE FOLLOWING RADIO-
HAVIGATINNAL EQUIPMEMTY

TOKY 163 haeic TOMM/HAVY transceiver (DOM 1 opAv 10
2 XY 165 reserve COME/NAY <rarsceiver (00M 2 HAV 20
3 KR B7 recic direciiaon fincer {ADF).

& 17 7° *rensponder with KEE 12% encecding altim=ter
S. ¥k 624 pistance measuring ecuipment [DME}.

n KRR IT& roric zliimeter

7 KDS 55k pictcrisi navipatinn  svsien

tunclement No, 1f

a
lg=]

SUPPLEMONT T0 THE AZz-GZIR INGINZ POWIRIC An-7 LIRCEAFT
FLIGHT MANUAL REGARCING TiE PIRATION U5 AN-ITF /TARGD-
-PASSEINGER VERSTLN/ ATRCRAFT W V-RIABLE IRMOUETION

OF PASSENGER CASi~ D RADTI-MLLISITIONAL SO MENT.

. Gt - i o
Effective or the 3/t O/N ITI3E-DI, 10Z2-04, 10I3E-2%.
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SUPPLENTNT Fo. 3

SUPPLIZENT TO THEZ FLIGHET I'ANUAL FOR An=2
AIRCEAFT FPOITELD BY ASz-62IE ENGIKE,

An-2 TP VERSIOE ADAPTED FOR TRAESPORTATION
OF PATIENTS
: Afrplane: 1G211=-01, 1G211=-02
q 16214=06, 16214=07

BECETIOR 1-00

B, Cargo-passenpger cshin

The cargo-passenpger csbin of An-2TP sirplane acdapted for
carrying patients ig modified in comparison with the serisal
ajrplane in traasport-passenger version.
Due to those modificetions as well as adéitionsl equipsant
installed on the airplane it may be utilized in the following
basie versions:
= version 1 = the girplene is equipped with & /six/ stretchers
grouped by three st each wall, 1 fone/ seat
mounted on the cebin starbosrd at the frame
Fo. 153
= version II- the eirplare is adzpted for transportation of
7 /[seven/ passengers ir comforiezble seats,
= ¢ompound vorsion = the passenper seats mounted on the c¢abin
one rall and the stretchers on the second wall.

For ¢tremsportation of patients, till the special stretchers
will be done, the stsndard stretchers with standard attach-
ment /i.e. cables and brackets on both ctbin walls/ ere used,

wik —342:82 Joeo szl ew. 158-9:51
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The special stretchers &re asttachsd by mesns of racks and
Prackrets which szy be quickly instzlled or removed.

The specizl stretchers are quickly installed on ths eirplans
and protected &grinst their digplaoement by means of blocking.

Additiona) eguipcsnt fo2 carrying patients consistes ofi

holders for 4&rip instzlled on the ceiling, bracket on frase

Bo 5 for fixing two oxygen cylinders of S 1 capacity each,
downcast ventilators installed between ztretchers,

To sstadliah eoptact between cibin perscnnel and crew the

SP7-7 caller's bax is ased,

It is mounted nearby the seat at frame Ko 15,

At sirplape standstill in order to change the aiy in passenger
esbin ths ventilating system should be actuited,

In crder to switch on the fans installed in mnderwing containers
put the change—over switch sitoated an the L.H. papel inteo the
positicn "Wi14CZ® / ON /.

The fans force the air into ventilating eollsctors installed am
botL cabin eides.

The containers are momnted on the airplane instead of &ir seoope
/ese, Fig, 1.8, position No 7/.

The passenger cabin is additionally fornished with hot air
evllectors.

Hot air consumptiom may be individoally eontrolled by means of
collector ohutters.

Alr bezting systea is shown in Pig. 7.1.

In orédr to facilitate the passengers entrance snd exit the
airplane is equipped with the speciel entrance stairs with
bendrails,

wak =300-6] Joeo sri, ew. 158-3:81
7=00
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Pig. 7.1. Cabin heating systen

4-air intake

2=shutter control esbles
3=Cistributor
&=Cistributor control lever
S-passenger cstiz heeting collector
6-cockpit heating valve
9—c¢ollector
b-windshield heating valve
9-hot &ir ouotlet
10-heeted windshield
1i=throttles
12-exhanst manifold
13-pipe

wik —30-82 Joos szt ew, 155-¥:81
7~-00
Pebroary 15,85 Page 7
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EECTICE &=00

BORMAL PROCEIXIRES

D. ii=plape loading

Enpty eirplens mass and ite canter of gravity with seata
&nd stretchers mounted on ths zirplane are given on page
?7-00/9.

Considering, that the center of gravity at fill smount of
Zusl, crew and patieuts together with medical staff does
not exceed 30,5 % MAC it 18 sufficient to sum up the maas
ef sirplane loaded for teke-—off,

If the pessenger from 15t seat passes to the lavatory the
center of grevity will ncy exceed 32 $ ¥AC,

¥ARNIRG! Ths pacsengers are not tllowed to etend in the
lavetery at take-aff and lsnding.

wik =328 Joeo axi. ew. 153-9:81
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FLIZET MANUAT

e

UPFLAEITIT Ko, 4

to the Flight Manual for the An=2 aircraft powered by
AS2-62IR sngine being equipped with the TBAFZAN-5S®
transceiver,

FRAK:AN-Z8 transceiver operetion

1. Switching the transceiver into operztien,
af 3efore switching the transceiver Into cperation set the
PSz /IOl / switch situated on tne "BAKLAN=5Y recote - control
panel to bottow position /OFF/ /BHEE./

B/ Put the cperation mode switch to pesitien UFR AKP/ and
turn the gzeneral yolume contrel / CSHAH / to obtain
mex, velume on the SPU intercom caller?s box,

e/ Switch on the transceiver supply by means of AZS«C with
the inscription UKF situated on the central instrument
panel, After 1 mim:te since the moment of its switcaing on
the *BANILAN-5® transceiver will be reacdy to vork.

d/ Adjust the volume by means of volume conirol situated on
the 3PU conirol panel.

2. Switching the transceiver to desired cocmunjication channel,
Select the desired frecuercy using two kuobs situated en i
trensceiver rewmcte conirol penel /Fig. 7.2/.

3. Change frot recepticr to trarspission, In order to pass
from receptiorn %o transmission press the push-builon "RAZILT
on the left or rizht control wheel as appripriate dependin’
or which place the talk will be carried frono,

Passing from treanszissioz To reception is established aflter
release o the push-but:ion.

ek =302 Jose =i ew, 15930
P
f i

ay &, 85
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-...Iu e o A

Firme 7oz, "nAXZAI=3" transceiver contrel panel

1,3frcauersy imobs /selectors/;
c=sguelch suppressor change—-over switche.

- wik =352 Sose st. ow, 158-9-81
rate 12 ray b, 83
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Muoisc TLIGHT ANTAL

SUPFLTIZIT o 5

Suprlemect to the Fligxt Kanual for An=2 aircralfs
povered by ASz-EZI7; An-2R fzgriculturel version
adapted for trarsporiation of passengers

GERTRAL

Tis Supplezent is aimed et informing the grownd and
Tlight steff sbout service conditions of An-2 aircraft in agri-
cultural version, being ccuipped with additional equipnment
/Gezcrived fusther orn/ for irensporisztion of 12 passengers in
more cozfcriatle cencitiors,

€. CABIIS

B. Carpo-passencer cakbin

Crring to edcitionel equipment and different modifica-
tions introduced to cabirc it c2y be used for tronsportetion of
pessengess fvesifec its —ein functions, i,e. for egricultural,
trensport-paratreop ené eznitary tesks/,

Owing to these coCificaticrns & considererle gain in travel come=
Zort and cobin fecsures &és corpered with the eircreft in agri-
culturel, transpori-parsirocd ané even transport~passengers ver-—
cion, hes been also achieved,
The cebin in passenzer versicn containat
= twelve soft seats installed ir flipht éirection in 4 rows,
3 seats in ezch row. The sezct tuckrest is of reclining type end
sutemetically retuwn

L2}

tpo its ixivial positiong

7=00

" Roveaber 15/85 ps 15
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FLIGIT AU,

-

L

fl

- Geoorative upholstery of oazin walls, celling, frames Fe 5 nnd
153

- emergency /escepes/ bhatch Tulli ie calip sterbooné tetwoen
frames Fo 40 aad 12. It 13 intcnded %o exmable the passengers

to abandon the aircrait in ctse when it is lupossible or Cife

fieult o lezve it th:ough tis docrg

. cF
e

- zudible simmeliiny systenm Ic cell the crew pemebers, It coasicte
of the SZZ=Z=-45-bell instzlilet in the cochplt and four call-
—push-buttons 204 K instellsé on frames Fe 7 zné 410 cn both
*uselzgc sides nearby the seats, &S well 28 lemps éieposed on

abin oeilingy

In coczseguence of inetalletion of cuergency hatch, the gircraft
iop o2z e egjuizpsd Witk four stretchers only
/not six a5 in serial An=-25/; 3 stretchers = on ths gircrelt port

in sanfivazy vers
side and § - on its stardboard.

In order ¥o enable the passearsre gsnirance and exit, the entrance
staiz are used, just as ic An-2TP versgion.
In fiignt, the s5airs ar2 Zixed to the Ir
starboard.

oe Ho 15 on ths eircrafs

m

7. Alre-aft cystecs

A, Preunstic systex

Tne oircrzft ies edéiticr :ly egpipped with pneuzsetic systenm
arrznrced for duel gontrel of vheel bralmng,
Tlhie dual contrcl ellgws the instructor te tcach the treinee the
vizy of breking the slrcraft end even to completvely &ssume personel
control of the breking opcration,

CRAFTIR 1=20 APCRARM TQUITUIHT

1. ?lirht, pnavigationzl ond redio ecuinment

Troe alreraft bas been additionelly egquipped with the reserve

p. 16 December 5,86
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Muzcsr FLIGHT MATUAL

oltra=-short waves /USF/ treasceiver FS 6102,

Thig trensceiver is set up on the right instrument panel.
Actuatien and serviczing of the transceliver are described in
saction 4-20.

Bectlon 4-~00 FRORMAL PROCIDURES

Adrereft loading

Iz the paasenger—-transport version of the aircralt
the tTeneport of 12 pessengers with their perscnal lugzege
is permiseiltle,
The center cf grevity of loaded eirplane zust be deterzirped
each timé befcre the flight on the basis of center-—of-graviily
deterzinetion d¢legram and lozéirg example,
Enqpty eirc=aft mass end ceenter of gravity positior zare given
in the Extract from eirplane weighing sheet on page Lo 21,
The way of determining the center of grevity position from
disgram 2nd by statio-coment method 45 given in Flight MHasual
en page &-03/23.
Loeding exanplet

= enpply Birplene with center of sravitcy

et 21,9535 UAC /es an inetance/ 3z05
« pagsengers [/ 12 x 75 / 900
= oren 160
- otl 50
- Trel 885
tirplene lcaded for teke—cZf £500 kg

Center tf grevity esc. to diasrem is 30.7 % MAC

EARNIRG! THe passengers ere not &llowed tc stand ir the
lavatory and near the ecergency hetch at take—off,
¢limb and landing.

wak =341-82 3000 azl. ew. 158781
7=-C0

Decenmber <,85 Trce 17
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- z A i e e % Airsrefs verzion
Item| NBRE Of equipuan e £ ru B R eri- [ tran-| poesene
Junit/ ber, type unt %'._'.tu- gport| ger
4 2 3 4 ) & 7
Batterien 12430 2 = x =
2 Cushison Ter piiets
seats 2 x T z
3 Signal pistcl end
2 signel rockets s2% x 2 =
& Cergo maumting
cords /in e Cloor
imbedded box/ S - x -
S Cargs mounting
clerps 17 - x -
i 6 Carpst HP1005=0 k! - - z
7 Stiep FPIT-0 1 - - 1
i 8 Step serial AR 1 x x -
S Hand-rail FIT0LS0-20 % - x z
0 | Cerpo~pASsenger Co-
Lin ventilating
svstiem }
5/ vezting colles« i
tors H L+R - 4 4
of exhaust 4o t
¥ith nipes |im =201 ] x -
! 99 | rloor panels BZoDR02-100 | 4 < = x
! 1e Flpor penels E.’G.’:JO&G.?-‘;SO i b4 Py w
%3 | Drooinz ropez FEZOU 150 1 met x -
b Cargne.vassenger
! cabin decoruiivn Just a3y Iz
lu;}u’ stery AR=ZTP 1 52t - b4 =
€5 j Decorctive vohole
stery ©f 5 gnd 1%
frexes - -2 ot =
1% | Presenger sezis
vith belts IP42<10=0 12 - « x

pZ'gg Kovember 15/85
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qu £E FLIGET MANUAL
1 2 3 L 7
47 (&ngle bzrs end pas-
senger seats fixing
units YP1385-0 set %
18 |Side passenger seais
with beltis TPOL18-0 12 -
19 |Cuskions MTPOL50-
=230=1 12 -
20 [Radis equipment
ABK-9 - 'receiver,
freme antenna,feeder - - - x
21 Pusting anc sprying
lecuipment /=2c¢. to
WTSZ=Cwell - - - -
22 PLockpit door MIPO105 1 -
/-rﬂ"e o 3/
7=00
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FLIGHT ¥ATUAL

SUPPLEXNEET HNo, 6

SUFFLEMENT TO THE PLIGHT MARUAL POR THE An=2
AIRCRAFT POFERTD BY ASp-62IR / AIRFLINE 1G220~26¢31/
PERTAINIKG TO ANOUNT OF TRARSPCETED PASSERGEZRS OR
PARACHUTZISTS,

CELPTER &4=00
Alrcralt stowage

The aircraft can carry 11 passengs=a or perechutists,
/The seat No. 1 i3 not mounted on the sircrfag/.
The C.G. pomition of the stowed aircraft shall be detarmi-
ned on base of the diagram with ths exception of the
passenger on first sest,
The seats arrangement 1s showed 1n Pig. Fo. 7.2.

Flight direction

R s e SR,

Lemne
Mo 15

Pig. 7.2. Seats arrangement

June 10/85 7=00
Page 25/26
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SUPFLZIERT Fo ¥

SUPPLELERT TO THE FLIGET LANUAL FOR An-2 AIPCRAFT
POVEEED BY ASy~621R BEGIKE AKD EQUIFPED ¥ITH A K=&
TAIL ¥HEEL

Eandetory froa 1G224=01 airplane

GERERAL

This Scpplement 48 eimed &t informing the service &nd flight

persannel of changes cono. the An-2 t2il wheel replacepent by
anpther cns.

STATEMFRT OF MODIFICATIONS

Froa 1G224-07 airplene, instead of the tell wheel made of
AE~6 forging furnished with the blocking system tp block the
tail vwheel in neutral poeition, the =il wheel nade of welded
elecente without bloeking system is aused,

The pew tail vheel is set up into neutrsl position a% take—olf

and lending by means of cam eysten.

In cornseguence of the &.m. the fclloving tmits are not instzl=-

led on the 2irplane:

1. Lir hoist and electro—mneumatic valve 694700 of onezumatis
Eysteni

2. AZS-5 and BIX-61 mignalling lazp on instrument panel ecentral
plate fitems 1 and 3 on pege 1-2C/6/

CTILIZATIOR
If you earry cut works per ™Control 1list™ before teke-off mnd

landing do not perform procedures conc., the inspection of tail
wheel blocking mechanisn,

wik =342-82 Joco sxi. ew, 155-9:81
7=00
Janoary 25,57 Page 27/28
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Misisc An-2 FLIGHTY varual

SUPPLEMENT HNHo 8

SUPPLEMENT TO THE FLIGHT MANUAL FOR AN-2 ATRCRAFT
POWERED BY ASZ-62IR ENGINE, RESULTING FROM INSTALLATINH
OF SLATS OISPLACEMENT LIGHT SIGHALLIHG

Mandztory from 1G214-0% sirplane, on special reguest

DESCRIPTION OF MODIFICATIONS

From 1G6214-D09 zirplane the light signalling of slets displacenent
is installed, on specisl request of the Users.

The light signalling is switched on by means of AZS-2, sitnatec
on instrument panel central plste. Close to it, the Zamp with
red filter is mournted. The lanmp ic alight at full cdisplacerent

cf both slats.

Fig. 7.3. Instrument panel centrsl plute
1-A25-2 for sygnalling of slat displacement
2-Signalling lamp of slats displacepent

wak ~342-82 doeo sri. ew, 156781
March 10,87 7-00

Face T7-50
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FLIGHT MANUAL

SUPPLEMERMT No?@9

SUPPLEMENT TO THE FLIGHT MAMUAL FOR An-2 AIRCRAFT POWERED BY ASZ-62IR ENGINE
RESULTING FROM INSTAB ATION OF SLATS DISPLACEMENT LIGHT SIGUALLING AMD 1IN -
STALLATION OF LAMPS WITH INSCRIPTIONS "EXIT™ AND "EMERGENCY EXIT™.

Mangatory for 1G222-37 airplane {identity mark YU-BOP)} on special request.

Cn User s special request on 15272-37 zirplane the light
signalling of slats displacement and the larp with inscription
"EXIT" sbove passenper door and the lamp with inscription
"EMERGENCY EXIT" above emergency hatch are instalied.

The lamp signalling slats cdisplacement is installed on L.H. in-
strument panel (Fig.7.&8) and AZS-2 feor switching on the supply

of signalling circuit is irstalled on L.H. control desk (Fig.7.%}).
The iamp "EXIT" is switched on by means of A25-5 situsted on
instrument panel central plate with inscription "AZS for lighting
siren behind instrument panel..."

The lamp of emergency exit is swiiched or by nesns of AZ5-2
situated on L.H. contrel desk with inscription "EMERGENCY EXIT"
(Fig.7.5}

Fig.7.4. Fig 7.5.

L.H. instrunent panel i.H.control desk .
1-larp for signallif sists 1-425-2 for emergency exit lamp
displacerent 2-k75-2 for slats displacerent

signalling
7-00
JUNE 20,67

p.31/32
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FLIGHT MARUAL

SUPPLEMENT No. 10

SUPPLEMENT TO FLIBHT MANUAL OF THE AN-2 AIRPLANE
POWERED BY THE ASz62IR ENGINE RELATING TO THE OPE-
RATION OF THE FOLLOWING RADIO-WAVIGATIOMAL EQUIFMENT:

- AR 3201 VHF TRARSCEIVER

- AR 3202 YHF TRAMSCEIVER

KR 87 AUTOMATIC DIRECTION FINDER

~ ATC-2000 TRANSPONDER WITH ENCODIRG ALTIMETER

AND OPERATIOR OF THE AIRPLANE WITH 12 FORWARD FACING
PASSENGER SEATS.

Effectivity - 16224-13 and up.

1. AR3201 Trensceiver Opsrsting Instructions

WARNING: Do NOT switch on thes transceiver during engins starting
ar shutdown.

Before switchinp ON the trensceiver first switch ON the airplane
electrical system and the AZS-5 located on the centrsl panel under

the inscription "COM 1" snd put the mode selector loczted on the
SPU-7 box to the position “UKR™.

P bty Py

~ position the switch 7 (f1p.1) tc "ON"; aftcr e few seconds
the dipgit 188,88 will appesr in the displsy; then the casr-
gency frequency digit 121.500 will be sutomatically displaysd
when the channel selector é is in the position "A",
In the channel selectcr positions from ) thru 4 the pre-storec

channel frequencies will be cisplayed.

- if s freguencv other than the pre-stored oness (formely fed
into the memory) must be choxen position the switch & to "A"
and set the desired freguency using the knobs & snd 5.

Janusry 5/88 7-00
p. 33
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FLIBHT MANUAL

/2/ Communjcetion with proung radicststion.

=it Pcp Pl - ST e

- select the freguency of the desired radiostetion

- set the volume adjustment knob (Fip.1) to a wedisn position

- press the button "RADIO™ on right or left control whe2l and
cell the ground rsdioststion. Chanpe-over from transmission
to reception takes place upon releesing the butteon.
1f the signals received sre week or noise is hsard position
the switch 7 /DN/DFF/ to “SOL".

Storinp_/progrssming/ fregquencies /feeding into_transceiver

oot il - R gt gt - [ SR P i Bt el e s s c e e e

gty S5 S

- position the chsnnel selector /6/ to "A"

- select the desired fresquency using the knobs &4 end 5

- position the chennel selector to sny memory store channel
number /from 1 to- &/

- press in the STORE butten /2/

NOTE: ®hen cancelling or chenging stored freguency in any
chammal proceed in sn analogicsal menner.

fip.1l. AR320]1 trsneceiver front psnel.

l'L 1-Volume acjustmant nod /potantiometsr/
2-Store button

3-Frequercy displey

4z frequency prograsming knob

5-Miz frequescy programming knob

6-Hemory store chennel selector

7-Trensceiver ON/OFF end SOUELCH
switch

7-00 January 5/BB
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FLIGHT WANUAL

The trensceiver location on the airplsne is shown in Fig.no.2.

fig. 2. Centrel instrument panel.

1- AR 3201 trasnsceiver kIS5 switch

2- AR 3202 treansceiver AZS switch

3- KR 87 sutomatic direction finder AZS switch
4= ATC-2000 transponder AZS switch

5- AR 3201 transceiver

6~ KI 227 sutomstic direction finder indicstar

January 5/88 7-00
p.35
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2. AR 3202 TRANSCEIVER DPERATING INSTRUCYIOMS.

KARNING : Do HOT switch on the transceiver during engine star-
ting cr shutdown.

Before switching ON the trensceiver first switch ON the airplsnc
electrical curcuit snd the AZS5 locatsd on the central instrument
panel under the inscription "COM II™ &nd put the mode selector
switch located on the SPU-7 box to the pesition "CP®,

o R L2 T R e - il 4}

- put the ON/OFF 9 sxitch (Fip.3) to ON /pressed/; the most
recently selected chennel fregquencies will spper in the
ective /1/ snd preset /3/ freguency displeys

NOTES : 1. If the memory back-up battery has fziled,
the chennel frequency 126.000 MHz will eppear
in the active {requency display.

2. 1f the charnel fregu=ncy flashes DN snd OFF
ir the display slternstely with s row of des-
hes, this meers thet thes transceivdr cennot
be operetec in this freguency; use the knobs
4 and 5 /Fig.3/ %o select snciher channel
frequency.

- press the TEST button. The digits 18B.R8 should flash
ON gng OFF in both LCDs.
If the transceiver is Junztloning properly the green
indicstor iamp will light up wnd e 1000 Hx tons should
be gudible in the headset.

7-00 Jenuery 5/88
p. 34
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FLIGHT MAMUAL

- using the knobs 4 snd 5 select the freguency of the liocal
ground station

- set the volume control knob 10 so that the marking points
in the display window sre sligned.

- press in the button “"RADJO" on the right or left control
wheel snd call the ground ststion.

NOTES: 1. If the green indicator lamp is 1it this asans
that the transmitter is opersting properly.

2. If the red indicstor lsmp is 1lit this mesns that
the transmitter ocutput is miswmatehed.

- switch OFF the squelch function B /depress SOL button/

- when the ground station snswers, using the volume control
knob sdjust the correct volume for reception

- switch ON the squelch function 8 /release SQL button/

D e e L T P S P bt

- using the button & /Fig.3/ switch ON the preset display
/both the sctive and the preset /programmed/ frequencies
ere displayed/.

- use the knobs & and 5 to select the desired freguency in the
progremmed /stendby/ frequeocy display.
/4/ Swapping_freguencies_in the LCD's

R TR Db = P M= ]

~ with the button & switch ON the preset /standby/ frequency
display

- press the button 2 /Fig.3/ for s short time; this causes
the sctive and preset frequencies to be exchanped for one
snother.

- To reverse the prodedure press the button 2 once again.

January 5/88 7-00
anuary 5/ . 37
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FLIGHT MANUAL

3
t-

[
Ta
B-

16~

. 3. AR 3207 transceiver,

Active ‘requency display

Trensfer button /swapping sctive to presst frequency

and vize verse/

Preset frequency displey

r.Hz frequency sdiustment knod

HHz fr=queniy < justesnt krob
sctive/preset frequency seclectier buttorn
test button

syuelch button

ON/OFF

volume tonirzl knob /potentiometer/

Januery 5/B8



An-2
WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL-MIELECe

FLIGHT MANUAL

The AR 3202 tresnsceiver locstion is shown in Fig.a.

Fig. 4. RH instrusent pesnel.

1- MW-16U pressure peupu

2- WR-10U rete-of-climbd fnoicetor
5. UK-3 indicstor /GIK-1 kit/

4- Encoding asltimeter

S- ATC-2000 transponder

€- AR 3202 trensceiver

7- ACzS5-1 time clock

snuery 5/88 p.39
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3. KR 87 AUTOMATIC DIRECTION FINDER DPERATING INSTRUCTIDNS

WARNING : Do NOT turn on the ADF durinp engine sterting end
shutdown.

- switch DN the AZS located on the centrsl instrument psnel
unger the {nscription "ADF"

- position the mode selector switch locested on the SPU-T
plecard to "PK-1"

- rotste the knob 4 /Fig.5/ clockwise past the detent

NOTE : This knob is also used to sdjust the volume.

The KR 87 Automatic Direction Finder hgs iwo operstional modes.

- In the ANT /entenna/ mode /ADF button (9) out/ the loop
antenns is dissbled and the unit simply acts es s receiver
The KI 227 (Fig.7) indicetor needle will Ttemain parked
at the 90° relative position snd the "ANT" messsge on the
left side of the displey will be lighted
This mode is Used for ststion identification.

For eesier identificstion of the stastions s best frequency
oscillator /BFO/ function is provided.

Pushing the BFD switch (B) will ceuse a 1000 Hz tone to be
heard whenever there is a radio carrier sipnal present

8t 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 entenna is enabled,
The "ADF" messepe on the left side of the displey will
be lighted and the indicstor needle will point to the
relstive bearing of the selected station.

7?”“ Jdanuery 5/B8
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In order to tell if there is a sufficient signsl for navi-
getional purposes, the pilot can place the KR 87 back into
the ANT mode, psrking the indicetor needle st 90°

¥hen the unit is then switched to the AQF ®pde, the needle
should slew to the station besaring in a positive manner,
without excessive sluggishness, wevering, or reversels.

/3/ Frequency control.

P e e s

A. Active freguency - is the {reguency to which the ADF
is tuned.
It is cdisplayed in the left hend window, It may <o 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 kncb is used to sei the l's digit and the 10's

digit. Turing the lsrpe knob chenpges to 100's digit and 1000°'s
digit.

The standby freguency is displayed in the right hand
window when the “"FRL"™ message ie liphted.

It mey be changed, with the knobs /3/ in 2 menner
similar to thet expleined ebove for the active frequ-
ency.

If not being displayed the stsncby frequency may be
called to the window by pressing the *FRQ" butxon /7/.
Pressing this button when the stsndby frequency is
displayed csuses the current stendby and active
frequencies to be exchanged.

Jenuery 5/88 ;ng
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/4 Timer

----- -

P - PPN

The flight timer is displayed in the ripht hend window
when the "FLT" message is 1lit.

This timer hss two modes: count up end count down.

¥hen power is spplied it is in the count up mode starting
at zero.

1f elapsed time /"ET™/ is currently displayed pressing
the "FLT/ET" button €& will csuse the flight timer to be
displeyed. Pressinp this button apain will exchanpe the
two timers in the display. 1f the standby frequency is
displsyed, pressing the "FLY/ET" button € will cause

the timer which was last displayed to reappesr in the
window.

Fig. 5. Autometic Dirsction Finder.

1- Active frequency; 2- Stendby frequency or timer; 3- Concen-
tric 1requunc{ tuning or time setting knobs; &4- ON/OFF and wo-
lume control knob; 5- Timer set/reset button; é- Flipht timer
/elspse timer button; 7- frequency displasy butten; 8,9- Mode
selector buttons.

7-00 January 5/88



An-2
WYTWORNIA SPRZETU KOMUNIKACYINEGO 2PZL-MIELECK
FLIGHT MARUAL

The KR B7 ADF mounting location is shown in Fig,é

FaRvavaryary
oo
Vb o -ﬁr-\ {

Fig. €. Centrsl conscle

1- Consoles
2- KR B7 Automatic Direction Finder

Janusry 5/88 7-00
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The KI 227 Autometic Direction Finder indicetor mounting
lpcation is shown in Fig. 2

Fig. 7. XI 2Z7 ADF incicstar

1- Bsaring pointer
2- Compas csrd
3- Heading knob

7-02‘ Jenusry 5/88
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4. ATC 2000 TRARSPONDER OPERATING INSTRUCTIDKS

WARNING : 1. Do NCT switch on the trensponder during engine
sterting or shutdown.

2. Before switching On the trensponder first switch
ON the sirplane electrical system.

- move the mode selector switch 6 /Fig.B8/ from the position
“OFF" to the position "SBY®™ for the period of 60 seconds.

- move the mode selector switch € /after 60 seconds since
switching ON/ psst detent to the position "TEST™/ In this
position the lamp “"REPLY" 1 should be 1it/.

- activate the transponder only on request of the Afir Trafic
Control /ATC/.
To provide for instent readiness of the trensponder for
operstion during the whoie flight the mode selector 6
= -yld remain in the "SB8Y" /standby/ position.

- using the four coding switches 4,5,7,8 set the code requ-
ired by the Air Trafic Control. Two-dipit codes should
be locoted in the first two windows of the display.

WARNING :

a/ move codinpg switches only when the mode selector
switch é ts in the "SBY™ /stendby/ position.

b/ do NOT operste transponder et codes 76 and 77
as these are reserved for emergency situstions.

Jsnuary 5/88 7-00
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c/ do NOT use transponder &t the code 0000 because
then only frame impulses are transmitied which
is not sufficient for ground stztion identifice-
tion of the airplane.

- position the pode selector switch € to ON only on reguest
of the Air Trefic Control - the transponder responcds then
to the interrogution of the "A™ type which is sipgnslled
by lighting cf the lemp "REPLY"

- press the "IDENT® button 3 for a short time only on request
of the Air Trefic Control - this causes quick icentifica-
tion of the sirplane by the ground redar system,

- position the mode sslector ewitch & to “ALT" only on
request of the Air Trafic Control - in this position
the transponder apart from the code trenssmits also
the airplane (flipht sltitude.

- On request of Alr Trefic Conirol the pilot presses
the "IDENT™ buttar on the transgonder %o initieste
e special identificetion pulse inatently ifdentifying
the ajrplene on the Teda> screen.

7-00 January 5/8B



An-2
WYTWORNIA SPRZETU KOMUNIKACYINEGO »PZL-MIELECk
FLIGHT MAHUAL

ANT v
T oF

KR &7 TS0

o) [i3) ] B B o™

J o 4 o 4 b .

Fig. 8. ATC 200D <rarsrancer f&ce penel

i~ repiy lsmp

2- code dispisy

3- identificstion butior
4¢5,7,8 - coding seitches

6~ mode selector switch

Jenuary 5/88 7-00
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The transponder, encoding eltimeter, ACz5-1 time clock, MW-14U
pressure pauge, UK-3 indicator, WR-10U rate-of-climb indicator
mounting locstions are shown in Fig.No. 4.

Fig. Ho. 9 shows_the mounting locetlon of the KPP-MSz receiver
of the KUSR-MP-2 npvipstion systenm.

NOTE_: Deteiled description of the design, operation and main-

- tenance of the AR-3201, AR-3202, KR B7 snd ATC 2000 units
is given in the documentation furnished by the menufactu-
res with the units.

Fig. 9. Left hand instrument panel.

l1- KPP-MSZz nav.recefiver of the KURS-MP-2 system
Z- Psnel

7-00 January 5/88



An-2
WYTWORNIA SPRZETU KOMUNIKACYINEGO wIL~-MIELECe

FLIGHT MANUAL

. TRAMSPORT-PASSENGER CABIN

The transport-passenger cabin provides for mounting of 12 forwacd
facing pessenger seats sfter dismounting mide sests.

¥hen transporting passengers in forwsrd t;EIBg seats procesd
ss {cllows

»/ determine -the center of gravity position on the basis of the
chart pgiven in section 7 on pspes 19/20 of this manval.

b/ to facilitate the entry of the crew into cockpit 1% is recos-
sended to remove the cockpit docr or dismount the middle sest
in the first row and carry only 11 passssngers.

c/ the center of grevity position of the empty eirplane with
12 sests is given in section 7.00, puge 50.

7-00
Jsnuary 5/88
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SUPPLEMENT HNo. 11

to the flight menusl of the An-2 airplane powered
by the ASz-621IR engine referring to the operation
of the R-82 long range transceiver.

R-B42 long Tange transceiver operating instructions.

Operste the trensceiver using the remote contcol console /Fig.2/
locsted on the RH instrument penel.

To prepere the transceiver for reception proceed as follows :

/1/ Turn ON the treansceiver using the AZS-10 seitch witn the ins-
tiption "KF"™ loceted on the centrsl instrument penel end po-
sition the mooe selector switch loczted on the SPU-7 console
to “SR".
/a/ Put the chennel selector /1/ %o position corresponding
to the working chennel.

/b/ Put the mode selector switch /}/ %to the posi*tion "“RRG™
when close corresponents are comnunicating and to the

position "ARG"™ when fsr eway corresponcents are com-
suniceting.

Fig. 1. RH instrument panel.
1- R-B42 transceiver control console.

April 5780 %%
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/e/ Put the “YOLUME®™ control knob /4/ to s median position
snd while receivinpg sipnals sdjust the volume level as
necessary. Change-over from reception 4o trensmission takes
place uwpon depressing the trereatssion button loceted on the
control wheel. Adjust the self-listening sipnal volume
level with the self-listening volume control knob /&/,
pronouncing loudly to the microphone to vowel “A",

During long distance communication turn OR the switch
"DGR.MOD" //5/.

HOTE: To ensure stable communication select the following
range of frequencies :
- for distances up to 80 km 2 - 3.5 MHz
- for distences from 120 through 500 ka 3.5 - 6 MHz.
- for distances fros 500 through 1000 km ¢ - 8 MHz

At the distence of B0-120 km there is s zone of unstable
communication.

=" N

\_ - GEOTYPURS

Fip. 2. R-842 transceiver control console.

1-Channel selector; 2-Light “resdy for operation®; 3-Mpde selector
switch; 4-Receiver volume control potentiometer; 5-Modulstion )i-
miter switch; é - Self-listening volume control potentiometer.

7-00 April 5/88
p. 52
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SUPPLEMENT No. 12

Suppiement ic the Flipnt Manusl of the An-2 sirpiene
powered by the ASz-:ZIP engine relating to the ope-
retion of the XX 1758 comm trensceiver and KI208 nev
receiver.

£fZective on serial number 1G2286-2% anc up.

Upon mounting of the KX 1756 zcomm %ransceiver on the eitplsne-
the following mode s=lector switch positions on the SPU caller’s
box correspond to thg following installstions

- "UKR"™ position - KX 175B is activated
- “RK-1" position - ARK-9 is sctivateo
- "5R™ position - PS£102 /stancby/ is sctivasted

1. KX1758 coms trensceiver operaticn.
/1/ Switch on the comm transceiver.

/a/ Connect the kit - headpnone - microphone,

/b/ Switch ON supply from the boerd battery,

/c/ Switch on the tircuit bresker AZS-5 /locsied on the
central panel/ with the inscription COMM I and move
the operation msode switch to UKR /YKP/,

/d/ Move the switch located on the centrsl psnel to “ON*"
er "TEST™.

NOTE In position "DN" - npise suppessor DFF.

—-_———

In position "TEST" - noise suppressor DFF.

April 12/88 7-00
g. 53
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Fig.1. KX1758 tremsceiwer contrel penel

1- Coem c"sanae -over seitch, 7- COMM Mz frequercy selector,
}- Cor#4 kHz Zreouency selecior, 4- NAV ctenge—over switch,
- NAV # frequency selector, 6- NAV ki freguency selector
- WAV \-c’L?a: 8- CiMK volume.
Z

Fig.Z. Central pert of the instrument panel

1- Automstic circuit bresker AZS for ¥X1758 trarsceiver

2- Automstic circuit bresker AZS for RS6152 tramsceiver {steandby)

3- Direction incdicator GPK-4B, 4- Automatic circuit bresker AZS

for navioation indicstor. 5- Autometic circuit bresker Acs for MSL-3

srticollision lights.

7-00 April 12/88
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§/e/ Using the lerper COMM knob set the COARSE FREQUENCY
(2irst three digits in MHz display),

/f/ Ueing the smaller COMM knob set the fine frequency
(remaining two digits in WHz displey)

2. KIZOB8 VOR/LOC NAV receiver operstion

/a/ Switch ON power supply Irom the bosrd battery.

/b/ Switch the receiver on by moving the switch at the
inscription MAY to ®"VDICE™ or “IDENT".

HOTE : 1In position "VGICE® - zignal reception without
identificetion tone.
In position "IDENT"™ - signal reception with
identificetion tone.

Set the fregusncy with KAY knobs.

The KI-208 direction indicetor has & Ciel with engular
scele which way be dialed witn the OBE knob to the desired
course. The VOR/LDC course indicetor pointer indicates the
direction and deviation from the celected course.

If the receiver is damsped or fslse VOR signel appeers,

8 well visible flapg sppesrs on the indicetor under the
deviation pointer.

CAUTION : BEFORE STARTING EXGINE KAKE SURE THAT
ALL RADIC EQUIFMENT IS OFF.

7-00
April 12/88 p.5%
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Fig.3. L.H.pert of te irstrusent pensl
1- K1208 Mavipgetion indicstor

Fig.4. View of Left Upper Part of Cockpit

1- KX175 B trensceiver

~m April 12/88
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SUPPLEMENT Heo 13

TN An-2 AIRPLANE FLIGHT MANUAL WITH
AS52-621IR ENGIRE CBHCERNING THE OPERATION
DF KT-76A TRANSPONOER AND KEA-130
ENCOCING ALTIMETER.

Effectivity: 16214-09 a/c and up

1. General description.

The KING KT-76A transponder is a racar beacan equipment
designed te fulfill the role of the airborne beacon under the
requirenents of the Air Treffic Contrel Radar Beacon System
JATCRBS/.

The KT-76A transponder is capable of locating the user
through the gir traffic controller.

Ranpe and ezimuth 2re established on the basis of the response
sent by the transponder's pulsed transmitter to 2 toutine in-
terrogation from the ground radar station.

The trensponder reply is a set of pulses selected in number
and positioned in time, one with respect to the other /not
entirely unlike telegraphy/. Infermation is conveyed to the
pround in this way.

An identity code nurmber, selected at the front panel by the
pilot is transmitted as & Mede A reply.

Mode C, altitude reporting, is an additional capability
of the transponder. In order tc convey altitude information,
the transponder must be used in conjunction with & reporting
sltimeter KEA 130 and opersted in "ALT" mode.

An beacon systen is 5.P.I. (Special Pulse, Identification/.
After pressing the ident button the iransponder, when inter-
rogated, will reply with a special pulse that will cause the
specisl pip on the controller's gisplay to "bloom” giving
in effect inmediate recopgnition.

Janusry 5/89 7-0C
Page 57
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7. Operation of trensponcer.

iz turn OH the trensponder set the "TRANSPOHDER™ switch
situnted on centrel control desk to the pesition “ON® fupper
The sransponcer is actusted by rotzting -the function selector
fi/ - Fig.l from the "OFF" position to any other position.
K0TE:  The KT-76A should be turned off during

’ storting the elrccsft engine.

After betng turned ON there is a &5 second delay before the
unit becomes functiongl. This is to ensble the transmitier lamp

walrm up ¢nc stsbilize.

Toe function sxitch will be vsuslly set to the "STAKDBY"
positian, however, sny coerative position will initiate the
time oelay turn orn.
fny time the function ewitch ic in the "ON" or "&LT™ altitude
posit:rn, the trensponder becomes gn acilve part of the beacon
cystem, 1t 8 undesirecle from ¢ systes viex point that the
traneponger te oparating Jfumci:on celector in either of these
cezations? on the ground, during texiing cor psriing at 8 termi-
nzi with t-covlocateﬂ beazon interropetor.
briertior should be &lso peid %o the code szlected on the fronmt
panel. It should be in gccordance with instrections for IFR

fiiont cr rules applicable tc transponoer nltililesien for VFR
flipht.
Hn?i: Never ectivete thz “rernsponder with cither Code 0000,

1760 or 7777 s=lscted orn the front penel
Cude 71700 ts reserved faor cnergencfes.

During normgl trentponder operativn, @ fleshing lemp iE an
ingicstion of r transmitted reply.

srropgetions ere normelly trenzmitted 3t 10-15 second
tatervele.

7-00 Januery 5/89
Pape SB
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Lsmp flashes within these intefvels mey be f{rom hoise, & second
or third interrogator sesrch redar or from side lobes from
interrogetors without side lobe suppresion.
Function "OK® will be the customary mode of operation.
Yhen en encoding sltimeter is part of the system, s=zlect the
"ALT" functiion, if traftic controller regueets xltitude repor-
ting.
Function "ALT" permjts the trsnsponder to encode ar altitude
reply.
The IBENT festure is udsd at the request cf the traffie con-
4roller. Ihe IDEKT hutton is depressed momenterily snd then
released. The memory holds the IDENT reply for st lesst one
radar sweep to ersure the proper reply. This mermory slso turns
the reply lanp ON sta:zdy as sn indicstion of the ident {unction.
The KEA 130 encoding sltimeter mounted on RH imstirument psnel
/Fig.4, p.7-00/3%/ is fitted with a khod for eltitude correction.
To turn OFF the trenspondsr, reset ths function selector to
“OFF"™ position and switch 5FF power supply by shifting the
AZ5-5 "TRANSPONDER"™ circuit-bresker to the lover position.

January ‘5/89 7-00
Page 59
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Fig. 1. Transponder controls.
1
3 &
3

4 - IDENT button

Function selector

Code selsctor knots

Reply lamp

7-00

Januaryr 5/89
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Fig. Z. Centresl control oesk,

1 - Control desk
2 - KT-76A trensponder front panel
3 - KT-76A transponder switch

January 5/89

7-00
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SUPPLEMENRT MNO. 14

SUFPLEMENT TO FLIGHT WARUAL, FOR An-2 AIRCRAFT,
POWERED WITH ASz62IR ENGINE, An-2P PASSENGER
VERSION OF AIRCRAFT.

CHAPTER 1-00

SERERAL

An-2P pessenger version of sircraft is designed to cerry only
pessenperes and their personal lupgape. Flipght in this version

of aircraft is much more comfortsble for psssengem then in other
versions due to modificstion of carpo cabin.

The whole cargo cebin is lined with decorative covering to make
the interior more esthetic.

Hoieses from working engine zre dasmped due to sound-aborbinp isola-
tion put uvnder decoretive covering.

On the sterboard between frsmes 10 and 12 there is emerpency exit
for emerpency lesving the gircraft, when the entrance dcor is
locked.

There sre 12 seats placed in flight direction,

Folding door to cockpit ensbles taking-places by passenpers

in the first line of seats.

Fig. 1. Shows Lay-out of ssats and remaining equipment.

Because of balence, there is only one storspe battery on this
version of sircreft installed in a container between frames

No. 3 end 4 under cockpit floor.

October 20/89 7-00
Page 63
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Also because of this, on An-2P-passenger version of aircraft
the following are not installesd:

one IP-100 tusa, KM-200D contucior, TDE=-210 tranamiller mating
with the oiher batiery and two gwiiches to control batieries.

Femaining data - nol changed.

CHAPTER 200

OPERATING COWDITIEONS AND LBMITATIONS

Not changed

CHAPTEP 300

ATRFPLANE PERFORMANCE

Not changed

CHAPTER 402

NORMAL PROCEDURES

D. Airplane loading,

The position of cemer of gravity o! loaded airpiane should be
determined accoxding $o dlagrem in Chepter 7-00, p. 17/20 of
this Manuel.

The way of position determination of cenier of gravity is shown
in Chapter 4=00, R. D.

Remaining data - not changed.

October 20/89 7-00
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CHAPTER 500

EMERGENCY SITUATIONS

G. GENERATOR INOPERATIVE

The generator fallure ls indicalsd by sero position of the
ammeter pointer and lighiing of the generator (allure waming
lamp. When the generator is inoperative all opersting electrical
power recelvers on alrcrafi are supplied from the batiery.

One 12-A-30 baltery with the minimum operational capacity of

7% rated vahie, e.l 21 ampere-hours, provides power supply

to all operating receivera, including windshield and PWDe6M

pitot tube hoating (overall load is about 100 A) for 56 minutes.

To extend the batiery operational time, It is necessary to reduce

the loading of the power networik, e.l to keep the required’

minimum of recelvers, swiiched on lor a long time. The following

power receivers shouid be awiiched on:

- TWD-6M (3.5 A) heating (¥ necessary);

- *(0.6 A) tuel gquantity gauge;

- EMI-3K engine unit gauge, TUE4E (0.9 A) thermometer;

« GPK-47 artHicial horizon, GPK-48 direction indiczator of
co-pilot (3.5 A), (if necassary):

- mstrumer. paneis, and cabin lighting (¥ necessary);

- navigation lights (H necessary):;

Switch on the PO-500 (24 A) converter periodically for the
possibly shortest time.

E above mentioned recommendations are met, the 12-A-30 battery
providea power supply for the ailrplane, for 3040 mimzes of fight.

7-00 October 20/89
p. 66
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N. LEAVING AIRPLANE THRCUGH EMERGENCY EXIT.

E the cockplk door and the cabin door of the airplane are
blocked In case of gn emergency landing, the almplane may be
left through emergency exit in the upper part of the dome.

The opening of emergency exll takes place by pulling backward
the lovers poslioned on the centrel push rad af the dome cover.
On reieasing the cover from supporta on the dome £ is to be
thrown away ant the airplane ls to be lefl ihrough the tree space.
Haich on the starboard between frames No. 10 and 12 is an
sdditional emrrgency exk,

R ls opened by pulling backward the red lever positioned on the
hatch cover.

On releazing the locks the hatch cover is tc be laken inside the
alrplane, and the eirplane is to be left through the (ree space,

Remainirg data - not changed,

CHAPTEF 600

TABLES AND DIAGRAWS

Hot changed

October 20/89 7-00
p. 67/68
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SUPPLEMENT No. 158

SUPPLEMENT TO PLIGHT MANUAL FOR AN-2 AIRCRAFT,
POWERED WITH ASs-82IR ENGNE, AN22TP TRANSFORT-
=~PARACHUTE VERSION OF AIRCRAFT

CHAPTER 1-00

GENERAL DATA

Transpori-parachule version of An-2 alrcran is a modification
of transport veraion, that snables training of parachutle jumpers.
Basic parechuie equipment of aircrafl consists of:

= a line for catching the parachute rip cords,

- hatch in the floor {between frames No. 10 and 11) for navigeting
ajirplane and determining ks poslkion,

- lighi algnalilng of the flight direction,

- instrument panel for nstructor on the port side of aircraft
{timerclock, cliimsier, simpeed indicator),

- subscriber box of SPU-7 intercom with longer chord of hesadset,
installed on the port alde of airplane.

Two handles are fixed to luggage compariment door and the threshold
is levelled with rurber coversd slement to enable quick and safe
leaving of aircrefi,

The port side of fuselage from the outside, between {rames 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
parachuts rip cords.

Remaining data - not changed.

October 20/89 T=00
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CHAPTER 200

OPERATING CONDITIONS AND LIMITATIONS

Not chenged

CHAPTER 3=00

ATRPLANE PERFORMANCE

Not changed

CHAFTER 400
NORWAL PROCELURES

Not chenged

CHATTEP =00

ENVNERGLINCY EXIUATIONS
Not changed

CHAPFPTER &L0

TABLES AMD DIAGRAMS

No! changed

7-00 October 20/89
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SIFPLCVERT No. 16

This supplement to the Flight Manual of the An-2 Alrplane
Equipped with the ASz-62IR Engine deais with the operation
of the follewing redic-navigstional equipment:

1. KX 165 basic COMMMNAV tensczetver {COM 1 NAV 1).
2. KX 165 reserve CCOMMMNAY tranccelver (COM 2 NAV 2).
3, KR 57 redic direction finder [ADF).

4. KT 79 transponder with KEA 129 encoding altim=ter.

5., KIN 62A distanze measuring equipment (DME).

6. KRA i0A radlio aliimeter.

7. KCS S55A plictorial navigation:: system.

1. INTRCDUCTION

The radionavigational equipment metulied in {he sirplene permits
establishing of radio communication with ground snd airborme siations
az well as flight navigation of the eirplane and landing under TFR
and ILS ceonditions.

In addhion the airplane is [#ted with & response cystem {transponder).

WARNING: EBEFORE ENGINE STARTING AND TS STOPPNG MAKE
SURE THAT ALL THE RADID NAVIGATIONAL EQUIPRMENT
= OFF.

December 15/89 7-00
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£. COMPONENTRY AND OFERATION

1. KX 3165 COMM/MNAS Trancceiver ~ Basle (COWM 1 NAV 1),

1.1.

1.2

Componortry

The KX 165 kil consists of the following unis:

- KX 1653 comminav trunscelver (Fig. 1);

= CI 178 antenna;

- CI 1125 coupler (common for both transcetvers);

- VORMLOCI6S CI 157F antenna (common for both
trancceivers);

- KI 525A Indicator (inchuded In KCS 5S5A kit, Pig. 5).

Swiching ON

= swich ON the power supply to the audio selechr with
the AZS circult breekeriswiich (located on the central
bwstrument pane! switchboard under the nscription
DK MKRY):

-~ connect the sarphones and microphone;

swiich ON the baslic comm/nav transcelver AZS

(circut broaker) swich located under the inscription

=COM 1 NAV 17 on the ceniral nstrument panel (Fig. 2);

- mswhkch ON the comm/nav transceiver with the ON/OFFNOL
conwol;

- mwitch ON the basic transcelver COM 1 sarphones and
microphone on the audio pslector panel (Fig. 7).

1]

NOTE: R iz not allowsd to press both "FHONE® and
SSFEAKER" buitons atl the same time.

= check with the "TEST® buiton for nolise in the sarphonea
and ks amooth suppression with the volume control

= westabliah radio comtact with a ground station and check
the gualfy of communication;

= move the operation mode selector swiich of the nav
Tecelver trom the "OFF® to the "OL" posiiion. While
swiichtyg cover, the VOR pointer and the waming flag on
the KI Z25A indicator should slightty move. With the audis

700
p. T2
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selector panel NAV 1 button pressed addiionsml nolse ahould be
heard in the earphones, the intesity of which mey bo adjusted
with the “VOL" control knob on the navigstion receiver.

2. XX 165 COMMMNAY Trensceiver = Reserve (COM 2 NAV 2).
2.1. Componentry
= KX 165 tmnaceiver;

- Kl 206 indicator;
= Cl 17% antenna.

2.2, Switching ON and operation of the reserve comm/nav tranaceiver
(comM 2 NAV 2) are analogical to those of the basic comm/nav
tranacelver (COM 1 NAV 1). The reserve navigstional receiver
(NAY 2) ia connected to the KI 206 indicator.

3. KR 87 Radik Direction Finder

3.1. Componentry.
- KR B7 recetver (Fig. 5);
- KA 44B antennaj
- Kl 227 indicators {2 psc).

3.2, Switching ON.

- put the automatic direction finder power supplty AZS
(circult breaker) switch iocated on the central instrument
panel under the nscriprion "ADF”" and the "ADF" bution
on the ltve audio selectar panel- to the "ON™ posltion;

= move the operation mode selector swiich to the "ANT"
positiory

- tune to the selected radio beacon and check U the
identiflicatien tone s glear;

= check ¥ the ADF pointer has stopped in the parking
postion (90°);

December 15/89% 700
pe 73
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=
VAT __NATE
6 50

/

~

4/

Fig.2. Central hstrument Panel

1. AZS {c!rcu]t breaker) switch for basic comm/nav transceiver 1.

2. AZS (circuit breaker) switch for reserve comm/nav transceiver 2.

3. AZS (circuit breaker) switch for audio seiector panel.

4. AZS {(circult breaker) switch for panel mounted switchboard
and marker,

8, AZS {circult breaker) switch for distance measuring egquipment.

6. AZS (circuit breaker) swiich for trensponder,

7. AZS {circutt breaker) swiich for radio alttimeter.

8. Audic selector panel {switchboard).

9. Transponder.

10. Distance measuring equipment.

11. NAV 1 and NAVY 2 change-over swiich.

12. Gyrocompass slaving unit of KCS 55A system.

13. AZS for left artificiasl horizon.

7-00
December 15/89 p. 75
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- poaldon the awtomatic direclion [mdar swiich to "ADF® and
check that the poinier is direcisd lowards the radic beacon.

K tha resulls of the test &re pozitive I means that the unlt
is operating property and mmy be used for navigation.

& KT 79 Transbondoer
¢.1. Componentryn
- KT 7% rensponder (Fig. 3);

- A 60 anterms)
- KEA 12¢ oncoding altmeier.

&.2. Swhching ON

« before siarting the engine check £ the transpender
operetion mode ssiector swiich (functiun swiich) s
ths "OFFY poskion:

- gwiich "OMN the power cupvily to the trensponder with the
AZS (::iw:-.dt breaker) switch located on the central
Inairemert panel under the bascintion "XFDR%

- pwvaekice ha cpermtict mods gwitch to *IE7% after aeveral
neconcs ol the diepley segmonts should light up whizh
in & proo! o pruper vanspmder opeoretion.

709 December 35/B9
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i' 2 3
u |
r_r\_] AT ON \A ON| ALT
il 100 sBY 15T
1]3
VFR
\s le
ig. 3. KT 79 Transpornder
1. Barometric flight helgrd (in hunders of feet)
2. Code cisplny
3. Furction switch and code seiwctor knob
4. VFR code buxton
5, Mentiflcation button
December 15/89 7-00
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5. ¥N 6ZA Distance Measwring Equipment

z.2. Componenimt

KN 62A distance measuring equipment (Fig. 4);
KA 60 antenna.

5.2, Switching ON:

-

pul the AZS {circuk breaker) switch located on the central
hstrument panel under the inscription DME™ and the ‘DMEY
button located on the audlc selecior panel to the "ON®

pos kion;

switch ON the power supply to the sysiem with the ON/OFF*
awitch;

position the operation mode (function) switch to "TREQ.™;
tha selected fregquency should appear In the display;

gwitch GN the navigstion recebvers;
position the operation mode switch to "RMTH%

move the "NAV 1/NAV 2" swich located on the central
metrument panel under the DME to the "NAV 1® position;
diglte or dashes should appear In the display;

sel the swhch to the "™NAV 2" position - the display should
be similar.

December 15/89
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Fig. 4. XN €2 Distance Mrsaumng Equipment
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5. ¥.RA 10A Rexdio Altimoter
£.1. Componentry:
- KRA 10A radlo cittoetor;

- A 1231 antonne;
- KI 250 indicator.

£.2. Operclion = switching and testing

~ pwhch ON the power supply to the radio altimeter with the
AZE (ebrzub breaker) mwhch located on the central nstrument
pana! under the inscription "RADAR ALTOVE and to the audio
selector panei with the switch located under the inscription
D0 MKR" (¥ B iz not clreedy on);

postion the D& merkes to 20 feel

- press the "DH" knob &end hoid R in the preased poaition;
the ihdicator ghould ahow 5045 feet; the DH" lamp should
te OFF;

- hoiding the "H" knob pnmd‘!sloﬂy move the knob
clockwise until the "DH™ marker Indicates 5045 feel the
™H" lamp ghould light and 1 kHz audio signal should be
heard i the esarphones for two seconde;

- reloase ihe "DH" knob; the lamp should go out and the
poisier should disappear from view (hide behind the scale

meek).

NOTE: During take—off the audic signal should not be audible
unless the "DH™ marker is above 1500 feet. In the
latter case & sahort signal is emitted when the pointer
paases through the preset "DH" altiude.

7=00 December 15/89
p. EO
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7. KCS S55A Ficteriel Navigation System
7.i. Componentryn

- KRG iC2A gyru<ompass;

= KMT 112 trenemiber:

- KA [1B slkving accessory;
= Kl 5254 indicetor {Fig. 5).

7.2. Switching ON

- switch ON the power supply to the system with the AZS
{circuil breaker) swich located on the central control desk
(Fig. £) under the mscriction "KCS 55A% after the gyvro-cOmpass
motor has attained lis 1normal working RPM the 'HDG" waming
Nag, on the KI 525A indicator, should disappear from view;

- swiich ON the KX 165 navigation receiver (NAV 1) and
check E efter the reveifver is tuned to the "WOR" signal the
NAV warning fleg, on the KI 525A imdicator, disappears from view
and the central part of the pcinter, on the XI 5254 indicator,
indicates the "'OR" course.
£. XKMA 24 Audio Seiector
6.1. Componeniry:

- KMA 24 audio selector (Fig. 7);
- KA 26 entenna;
- AERO 2500 microphone-headaest unit.

£.2. Swhching ON

- apply the pocwer to the unk with the AZS (circuit breaker)
gwitch located on the cenwal instrument panel under the
inscription "ALDIO MKR™;

= cormect the first and the second microphone-headset units.

NOTE: The upper buitons are inoperative bescause the speaker
is not installed in the airplane.

= move the operation mode selsctor to the "INT® position and
check the communication between the l-st pllot and the co-
-pilot;

= U the voice is not clearty audldle adjust Es vohame with the
the inob on the earvhcnes.

December 15/8% 7-00
p-81
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g, 6. Zentrsl contro! desk
1. .KTS B5A pictorial navigation system ON/OFF switch
2. KR 87 automatic direction finder (radic-compass)

December 15/89 7=00
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Fig. 8. KMA 24 Audlo Selector Funel
{ Switchboard)

T —

i. TEST bidton

2. Speaker buttcng (noperative)
3. Operation mode selecior switch
4. Microphone— headset unli buttons.
5. Senaliivity bulton "SENS"®

6. Marker iamps.

700 December 15/89
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Fig. 8. Lef Hand hstrument Panel

1. KiI 525A indicator of KCS 55A gyrocompassa.

2. KI 206 VOR bdlcaior.

3. KI 227 indicator of KR 87 automatic direction findar.
4. KI 250 indfcator of KRA 10A radio altimeter

5., KEA 129 encoding altimeter.

December 15/89 7-00
p. 85
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\rezio compuass ).
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¥.X 165 comm [nav transceiver.
3. Elevetor trim tab position indicator.
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ig. 1C. View of “pper Left Cockpit.

1. Recepiacles for connection of microphone-headset unii.

2. KX 1€5 comm/nav transceiver - basic.

December 15/89 70
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SUPPLEMENT Ho.17

SUPPLEKENT T8 AIRCRAFT FLIGHT MANUAL OF AS2-£2IR ENGINE
POMERED An-2 AIRPLAME REGARDING OPERATION OF An-2PK AIRCRAFY
MODEL /WITH ERHANCED COMFORT PASSERGER CARIN/

E€fectivity: on 1G238-51 ond up

SECTIDN 1 - 18

After having been modified the csrgo-passenger csbin

provides comfort flight conditions for passengers.

Only six passenger scats are mounted in the cabin ,

four of thea are srranged en cabin starboard while

the remaining two ones - on its port side with 8 folding

table located between them.

An additional equipment of cetin is a refreshment bar situsted
on frame MNo.l5.

SECTIDK 2 - 0O

OPERATING CONDITIONS AND LIMITATIONS
Ro change
SECTION 3 - 00

AIRPLANE PERFORMANCE
Mo change

vk @ 000 5000 mt wr. w=. TH-05B 71-00
August 27/90
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SeCTion 4 - GO
MORKAL PRCGCECURES

kirgreft loacing.
kircreft C.5. position shall be deiecmined on the basis

of chart sttached herets.

The £.6. position determinstion wmethod is described wnder
sectian 4-00, itea O.

¥hen the number o« paossengers is 6 (six) anc cne gof them
is in t..2 toilet while the other cne in the refreshment dar |
the T.G. travel of loeded s:rcraft doss not exceed 32%, which
ie geopicted on the chart.

SECTIOE 5 - &D

IMERGENCY SITULTIONRS

ko chenpe

{ The same &8 ir the Suxlemmnt Ko.l4 for An-2P version)

woir s 0984 5000 sxt mz. o, 1330550

August 27/50
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SUPPLEMENT Np. !B

SUPPLEMENT TO THE AS5z-6ZIR ENCINE POWERED
AK-2 ATRCRAFT FLIGHT MANUAL REGARDING

THE OPERATICK OF AN-2TP /CARGO-PASSENGER
YIRSION/ AIRCRAFT WITH VARIABLE COMPLETION
OF PASSENGIR CABIR ARD RADIO-NAVIGATIONAL
EQUIPMENT .

Effective on the a/c S/MN i16234-02
1623B8-24
1G238-25

SECTION 1-00

Suosection 1-00, it.é. Cabins.

§. largoc-oasserger casin /it soplies %o the afc: 1G23E-24,
16236-25/

o ennance esthetic appesrance o! the sassenger cabin
interior sng tc orevace higher comfort of travelling there
nave peen installec 12 fcrward fecing passenger seats
in place cf tne fclc-type ones.
An accitionsl =auvipment of the cabin constitutes the toilet
wilh a wasn-towi anc 3 wster contsiner locatec between
the frames No's 13 anc :%, while at the freme No.l5 there
is 8 coctail capinet {or oflering refreshments during
{lighis. Morecver, %he psssenger cabin floor has been lined
with a carpet.

in

Cargo-passenger csbin /it refers to the a/c 16234-02/

To exteno aircraft coerating capabilities, the passenger
cabin hes neen additionally fitted with 12 forward fecing
seats and their ztilachment.

These seats can pe :nstaliled uoon removal of side seats arran-
sed 8t the pacssencer cadin starscard snd port side,

Octiober 23/%0 ;-023
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Suusectien 1-20, it.l.

/re:

Fight-navipaticnal and radio eguipment

15234-02 2/c/.

The aircraft is not equipped with the following units:

- HRP-56? Marker receiver

- 4FK-9 kutomatic Direction Finder

- k-037 Radio-altimeter.

In connection with this,
switches included in the
stalled on zontrol desks

the indicators, control psnels and
a/® sccessory assy have not been in-
and incstrument panels.

The remaining equipment is unchanged.

SECTION 2-00
OPERATING CONDITIONS ANMD LIMITATIONS

Ko chenge.

SECTICR 3-C0
AIRPLANZ FEIRFUGRMANCE

K¢ zhange

SECTICN 4-DC
NGRME2L  PROCIDURES

L iroreli ioanin sor TCIFELTE . IBUTEAEE Bl
The 2irare’t T.&. position ig to be deiersin=o o0 the oetis
of ihe Bzlancs chart snzicsed, as deczribeu under it. D,
Sectinn &-0DC

October 25/5C
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FLIGHT MANUAL

G. Aircreft losding /re: 16234-02 a/c /.

The zircraft C.5. position shall be detcrmined as follows

- with side seats installed, 2ccording to it. 5. "Airplane
Loeding”, Section 4-00, p.20 and ner C.6. pousition doter-
mination diagram, Scction 4-00, pp. 25/%6;

- with {prward facing seats installed, sczoroing to Diagranr
for Datermining C.G. Position, Section 7-0G, pp. 19/20.
The method of C.G. position determination is shown unter
Section &-GC, it.D, p.20.

The remaining text - no change.

SECTIGNK 5-0C
IMERGENCY SITUATIOHS

¥o change,

SECTICH 6-00

TABLES AND DIAGRAMS

fre: 1GI34-02 u/sc

Date regarcing sircraft emnty mzss anc Dalance o be gricred
in the "fxtrsct from Aircoe’t weighing Sheet”™ atlached herelc.

The remaining tables anc ciagrams - unchargec.
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KLEL FLIGHT  MANUAL
SUPPLEMENT No.19

SUPPLEMENT T0 ASz-621R ENGINE POWERED AN-® AIRPLANE
FLIGHT MANUAL CONCERNING An-27, G VIRSIONS, CHAKGED
COMPLETION

OF CUCKPIT, PASSENGER CAEIN AND RAQIU-

-NAVIGATIONAL EQUIPMINT.

16237
16237

-31

-32

tffective on a/c :

SECTION 1-00

GENERAL DATA

Subsection 1-10, it.6 Cabins

The cargoe-passenzer cabin 15 equippeo with 11 fold-type
scsls LG Carry occucants or parachutists.

10
ex:t througch which the cccunanis can

in the fuselapge richt wali, D2iween {razmcs Ho's ang 12.

there is an enuraency
icave the sircrait in case of emergency.
Yo atiach snc carry a perscnel] lugtece un te <G n

is 3 rack secured tou the {loor and aircliene staracard as

=

:;Q 1.
The carge ettach fitiings

shown or

(33 .pcs.)

sockeis in the {lopor.
Czrge is fastence with 5clis snd strane (:r: case of large
ilers of cercol or Dy means 6f 3 .Cargo vetl

oenind the coor te the rear fuselage section.
tach belt can withstanc loac up to 150C k5. The belt is

shown on Fig.2. Fig % ceopicts typical cxemplary attachment

of mincr zzrgo by means cf a net.
it.7 - systens b lack of oil cilution system
sars.8 - fucl systocn e 1

= 5 s nolic ng ¢ onents
pers.T - Frl sysice sEsEnD 5 300 conponeatis

7-00
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Attachment of Strut/1/
to Floor rorel.

Fig. ! Cargo Atltachmert Rack

l-Screwed down strul; 2- Frame: 3-Shield; 4,6,7-Brackets;
5- Buckle; &- Hook; ©.14-Straps; 10,11,13-Screwed in Btruls;
12-Reck rrotoctive cover: I5-Fins; 16 Screw; 17-Floor panel.

7,00 Ssruary 6/%2
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FLIGNT MANUAL

Fig. & Cargo attachment behl (Dwg. Xo. MSeB0422-100)

- Lock

- Srap
Hook
- Fiting

- W=
1

Januvary 6/92 I-98:
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item.l MRacio and Flight -~

Navigaticnal Equipment
1. The RU-UM radio altimcter has been installed in ihe
aircraft instead of ithe A-C27 mourted in lois.

2. The MRP-5(P marker bezczon has not been installed
aboard.

3. The wircrait is adapted to provide the K7-76A transponder
znd ELT 12 comergency locator transmitter

1. The arrangement of flight-navigstional cguiprent

in 1he cockcit is shoen on Fig's 4,5,6 and 7 hercin.
2. The remaining eguipmert is unchanged.

further contents - no change.

7-00
p.4C3
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MANUAL

Fig. & Lefi Instrument Panel

1 - Variometer;

2 - Alimeter;

3 - Dangerous altitude warmning light;

4 - Jabrzpesd indicator;

5 = Artificlal horizon;

6 = Artificial horizon fajlure warning light;
7 - VORMNAY Indicator; {:{ inziz2)ieod)
B = Elevator trim tad position indicator;
9

- Ammeter measuring generator current '‘tanalty;

10 = Generator operation indicator light

il - Manliliold pressure gauge;

12 - Chip delector Light {yellow):

13 - Tachometer indicator;

14 - Cvlinder head temperature indicator;

15 - Gyrocompass Indicator;

17 - Engine unil gauge;

18 -« Mixtare temp. indicator;

19 - Right tank group low fuel levei waming light {yellow);
20 - Fuel gauge indicator;

21 - Left tank greup low fuel level warning light (veilow);
22 - Compass slaving push-bution;

23 - Radio-altimeter indicator,

= 7-00
January 6/92



Fig, 5 . hstrument Panel
- LH instrument pancl; 16
- Fire detector check light; *18
-~ Engine fire detector light; 19
- Fire-extinguishing push-huiton;
- Start switch; 20
- Magneio switch; 2
- Flight direction indicator lights 22
(¥ \nstalled);

- Sterter grip: 23
- Manual slarter coupling grip; 24
0 « Gyroscoplc direction indicator 25
1 - Magnelic compass; 26
2 = Central instrument panel; 27
3 - instrument panel; -8
4 - VHF radic-etation (auxillary): -
5

k-2

WYTWORNIA SPRZETU KOMUNIKACYJNEGO »PZL - MIELECe

FL1GHT

1ANUAL

{/T‘

R

i "z @ A S e
“-__" “'\ . ol Yo
l !n(;s\‘ "y r-_—t ‘@

=~ Flight direction indicetor switch/
[circult - breaker if installed ):

3

i
- i

ingtialled

12 13

~ight .fan switch;

Anti-collision light switch;

Artificial horizon power lallure waming
test switch;

LimHtations placard;

Battery No. 2

check push-button on An-2T and

Battery No. 1 An=2TD versions
check push-button only

ADF indicatory

Right landing light switch;

Taxi light switch;

Lower identification light swheh;
Upper identlfication light switch;
Navigation light switch;

Lefi landing light switch;

7-00
p.106
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Mosier
FLIGHT MANUAL

Tig. & . Right Instrament Tane!

a

irspeed indicalor;

T = Ylour clooi

2 . Ambient A terc. mndicaior;

4 -~ anrtifizs! norizon;

T - Compasr aslave push=tution;

£ - Cocde altimster; ! W2 g T

T - Volrmeler measuring A.C veltage;
& - Varicmeior:

[ 2

Tligin direcion indicalsr from —ompd8s SEfl-

January 6/7: 7-00

p.107
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Fig. 7. Le? Control Deak

Low fusl level warning check push=bition;
Wiper swiich;

“elt windscreen wiper;

Right windacreen wiper;

Windscreen hesating switch;

Low fuel level aural warning awlich;
Side window panel heating switch;
Central panal heating switeh;

Fire extlifiguishing system check pwitch;
- Left (an swiich;

11 - Fheumatic system charging vabve;

12 - Plot tube heat indicator laup;

R RN R R
]

"
(-]

14 - Passenger cabin lighting swiich;
15 - Fuel gauge switch;
16 - Fusi tank aelecior;
17 = Fuel pump switch;
18 - Brake sysiem pressure gauge;
19 - VHF radio-station;
20 « Radio-Altimeter assy switch;
21 - Emergency locator tranamiiter switch;
22 - Chip-detector check push-butiton.
23 - Phot tube heal check push-bution;
24 - DPneumatic main system pressure gauge;
25 « "NO SMOKING. FASTEN SEAT BELTS" indicator switch;
26 - Latera! panel light dimmor;
27 = Primer pump.
28 = "EMERGENCY TXIT" light sawitch;
29 - Rudder trim ta: position indicator.
Sanuary 6/92 e
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SZCTION Z-CT

CPERATIKG CORDITIONS ARG LIMITATIONS

No change

AIRPLANE PERFURMANCE

Ko chenpe
CECTION &-0C

MOMMAAL  PRUCZDURES

APERATING RAG L-NAVICATIONAL INSTRUMENTS DURING FLIGKT

5. Using Readio-altimeter RW-UM
{1} Setthe altihzde warning switch (or the left control desk)
to an alllfude you consider dangerous or the warmning of
which is needed during fligitt or landing.
U the altitude warning is not necessary the altitude
swich is to e set to "UFF" position.

{2) Switch on the inverler with INVERTER MAIN swilch located nn
central panel.

w
-

Tum onr the switch with an Eacription RAD. ALT on the
isirument panel. Afier Lwitching an, an intermiilent signal

is audisbie in ear-phones for a period of -7 .sec. (when
cltitude warning ewitch is on) &nd the ligh: whkh the
inscription "DANGEROUES ALTIUDE™ on wmstrumen! psnel
light up and will remain O uniit sai-piane climbs above this
sel allitude.

The pointer o! sltitude indicstor must come {0 0% v ik an
sccurscy of +5 m.

I Jight, whrenever csirplane fues velow the sllitice aet by
the silitutie warning swilch the gound sigrniel shatl become
sudiable in earphones and the TANGER. ALTIT." light shall
starl to glow and.-remain "ON" as long 8s e plene is
below this altitude,

R the altitude waming swiich is sel to "OFF" position the
light is ON all the time. Al this posiliion of the swich
durling flight ebove 200 m the pointer of altimeler may
deviate from extreme right position and show any sltitude.

7=00 Senuary €752
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When the swiich is set at any zltituce the pcinicreores
comes to extreme right positiion when the airplane

is above €00 m and remains there until the airplane
gescencs below BGT m.

6. Switching the Receiver of MRP-56P Markers to Operation

Not zpplicsble - +the wunit is nct installed
cn the a/c

Insteac, it.6 is added, which reacs as follows :

6. PULSATORY - TYPE CONTROL OF TRIM TAES.

£.1. ELEVATOR TRIM TAB PULSATORY CONTROL

Elevator irim tab can be controlled either from a 3-position
selector switch locwted on the left control wheel LH handle
or from a switch located on the central control desk.

The switches are connected in parsilel, and have three
positions: central - "meutral” one, forward - "pHch-down”,
and aft "pltch up" (climb).

The switches incorporate an automatic returm-to-neutral
feature upon release {rom either forward or aft posaition.
When the "plich-down™ (forward) pceilion is selected on
either switch and held in this position for about 0,25 second,
the elevator trim tab will be deflected upward by only
about 0.5°.

With any other switch posilion change lo follow, the current
will flow through the ilab deflecticn mechanism molor winding

for onty about 0.25 sccond.

7-00
0. 111

Zanuary u/Se
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For ihe tab deflection of more ihan ¢.5° or the full one,
switch the controi several times (rom the neutral position

ae the tab deflection is obtained through 0.25 second pulses.
To deflect the tab for "Tumb", awiich the control from neutral
to "climb" (an) position.

4.2 - PULSATORY CONTROL OF AILERON AND RUWDIDER TRIM TAZ.
Aileron and ruddei’ trim tas mey be controlled from three
position selectors locaied on the cenira! control desk.

Both selectors have three positions: central - neutral,
teft - =mirplame bank and turm left, right - reversal.
When lefl posiiion is selecied on poth switches and hneld
in this posilion for avbout C.E second, aileron end rucder

irim tebs deflect by sbout 2.5° {aileron - down, rudder - rignt).

With ery other mwitch pezaftion change to folicw, the current

wiil flow throzigh the wab deflection mechanlam motor winding

ior only cboidt .6 serond.

T3r the teb aefiection of meore than 2.57 or the full ens,

ewtch the contrel severz! iimes from the nautrel pocitien as

the slleron and rudder tab deflectior is obtained through 0.4 sc—
congd pulses.

Tc; d=flect iabe In opposite Jlrwsiion, switch the conro: from
neutral to right

e 3 Rudder, elevator 2nd sallerons Lim tabs wperstion checis

(i) T= check the preper cperction of clevator and rudder
wan s, epply severel puises {time swBchimps on)
to each whk and notic: K the arrows deflectione et
appropriste indicaicrs ars proper.

Chuck R trom neudiral position in bcth directons =3

wooui £ pulses {swiichings on).

Zanuary (/52 7-00
p.112
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(25

‘To check the aileron trim tab operation, defliect the left
alleron down (to make if possible to observe the alleron
trom the cabin) and appty 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.

Sanuary 6/952

7-00
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