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PREAMBULE

This Manual lays down pronciples for the operation
and servicing of GTD-350 Engines, all Series,

The first digit of the Engine Reference Number is
provided to denote Engine Series, e.g.:

161674096 - Series 1 Engine

261682052 -~ Series II Engine

361683022 - Series III Engine

361693014D- III series engine repaired with
modification onto IV series

471674005 - IV series engine

361694031DW=~I1II series reinforced engine
version W

471681016W -1V series reinforced engine
version W/

In helicopters, engines of the same or different series
can run together, but in case of engine mounting of an
optional series and the W version engine, the compression
turbine rotation speed of takeoff range in version W
should be decreased by 1,5 ¢+ 2%, that means the maximal
fuel expenditure of the W version engine should be
decreased according to the procedure in point 6,2

page 911, chapter 9,

In such a case a readjusted engine is not W version
engine any more and should be operated as a normal engine,:
The present instruction includes regulations concerning
the way of operating and servicing of the GTD-350 engine
arising from operating bulletines, index of which 1is
given on pages E, F, G, G-I,

All the amendments and supplements to occur in the
meantime will be introduced to this Manual in the form
of Bulletins,.

Changed in January 1993 C
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change and only the page arrangement has changed,
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12 | 7 ine 1982/ 617 G,603,609,672,674,
E-1661/83 - W
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1 2 3 4 , 6 7
%
14 [NK=50 PN=-54/C=96155 - - Withdrawn as
. . . : : outdated
15 |NK=50 " |BN=74/0536=21 - .
16 |MK-8 GOST=-6457=53 |GOST=-6457=66
17 ewwsmﬁoasmw GOST=-982=56 |GOST-982-80
oi
18 |UN technical |GOST 782-59 - = Withdrawn as
vaseline outdated
"19'|UN technical |PN-69/C=96120 -
vaseline
: e T e
20 |[Neutral gun [GOST 3005-51 |GOST 19537~-83
grease :
21 [PwWK GOST 1058663 |[GOST 19537-83
22 |[K=17 GOST 10877-76 - o
23 |Special
pliers PN=64/M=64419 |PN=71/M=64419
RSKm=125 . . .
e — ——— e |
= . ——— : : . = :
NOTE: If a given Standard/Specification is Substituting that found in this table,
the products made on the basis of bolh- m&msamdam\mwmo»ﬁ»owdno:m /the old
and the new/ may be used @do<u@ma ﬁwm< meet their umncHHmSmndm.
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Fig.1.1. /Series III/ Engine as seen from the
left-hand side

1. Reducer casing., 2, Generator-starter assembly, 3.Compressor
casing. 4. Automatic air bleed control. 5. Anti-icer valve
solenoid, 6. 01l pressure transmitter bracket, 7, Drain

valves /set/, 8, Drainpipe. 9. Thermocouple collector /for
measuring temperature of dases prior to entering compressor
turbine/., 10. Compressor turbine casing. 11. Power turbine
casing. 12. Exhaust collector cover. 13. Flange for mounting
tube to evacuate air via air bleed valves. 14, Line for
feeding air to the output shaft seal,

g
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Fig.1l.2, /Series III/ Engine as seen from the
right-hand side

1. Engine venting. 2, Upper "engine/helicopter" mounting
point, 3. Fuel pump. 4. Engine control lever, 5, Cutoff
valve lever, 6. Connector for feeding fuel to the engine,
T. Starting system, constant fuel pressure valve, 8, Air
bleed and anti-icer valve set, 9., Connector for taking air
to the helicopter board installations. 10, Fuel accessories
drainage pipe /drainpipe/. 11. Engine/helicopter mounting
point, 12, Reducer oil drain plug. 13. Engine/cooler oil
transfer stub pipe., 14. Semiconductor ingniter plug.

15, Exhaust pipe. 16. Bearing III air filter.
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Fig.1.3. /Series 111/ Engine as seen from its.front.

1. Engine handling journals. 2. Engine~speed indicator
power transmission stopper. 3, Main contact plug. 4. 01l
filter. S. Connector pipe for feeding oil from the tank.



Engine GTD-33C

Operating and_Servicing Instructions Chap.1/106

Lot

- #_ .

XL i -
\ !

.

ﬁi§11.4. /Series III/ Engine as seen from its ré;r.

1., F}ee turbine speed limiter., 2., Bearing III air filter.

3. Starting burner. 4, Working burner, 5. Thermocouple -
connection point. 6. Engine output shaft. 7. Turbines -
synchronizer. 8. Output shaft labyrinth cover, : 3
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Designation

Engine Type

Turbocompressor, sense of
rotation while locking in
the flying direction

Engine output shaft,bsense
of rotation

Compressor

- maximum compresion
ratio at H =0, V=0
under "MAW" conditions

Combustion chamber form
Compressor turbine
Free /power/ turbine

Engine speed reducer

- gear ratio

Revised
December 1977

- —— o s B s . e - —

GTD-350

Turbine engine with free
power turbine

Left-hand /anticlockwise/

Right-Hand /clockwise/

Axial-flow centrifugal-
-stage compressor /seven
axial and one centrifugal-
flow stage/

5.95 for Series I

6.05 for Series I1I, III
and IV

Cylindrical
Axjial-flow, single-stage
Axial-flow, double-stage

Single-stage with cylind-
rical gears

0.246
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10, Dry engine weight

Dry engine weight includes
the weight of engine-
mounted accessories except
for generator-starter
assembly; engine-speed
transmitter; oil pressure
transmitter; oil tempera-
+ture transmitter; thermo-
couples and exhaust pipes.

11, Maximum basic engine
dimensions:

11,1, Length
11,2, Width
11,3, Height

12, Engine installation life
prior to a major repair

13, Guaranteed engine life

14, Fuel grade

15, Engine-ﬁgd fuel screen
mesh size

Raxri aad

139,3%2% /xg/

The engines equipped in
accessories PNRP=3 /HP-40TA/
and OOWT=-3 /P0O-40T4a/
137,72 /xG/ - the other
engines

1385 /mn/
626 /mn/
760 /mm/

As per Engine Log Bock

As per Engine Log Bock

T-l acc, to GOST=-10227-86
T-2 acc, to GOST=-10227-86
with an admixture of PMAM=2
TS=-1 acc, to GOST=10227-86
TS-1G /T=7/ acc. to GOST=-
12308-80 with an admixtue
re of PMAM=2;

PSM=2 acc,to PN=86/C=96026
RT acc, to GOST-10227-86
PL-5 acc, to TSN 65 6518
JET A-1l acc, to DERD 2494

0,012 = 0,016 /mm/
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16. Engine inlet fuel pressure 0.4 - 1.2 /kG:cma/

17. Maximum temperature limi-
tation for gases prior to
entering compressor turbine Hand control

18. Fuel system and control
system accessories plus
control devices:

18.1. Fuel pump v Plunger type with flow
controller

Designation,reference PNRP-1 /HP-40T/ or
PNRP-2 /HP-40T/ or
PNRP-3 /HP-40TA/

18.2, Free /power/ turbine
speed limiter Centrifugal type

Reference designation OOWT-1 /P0~40T/ or
O0OWT-2 /P0-40T/ or
OOWT-3 /P0-40TA/

18.3. Turbine synchronizer Combined hydraulic and
pneumatic design

Reference designation ST-1 /C0-40/

18.4. Air bleed control device, Combined hydraulic
automatic and pneumatic design

Reference designation ASUP-1 /DS-40/ or
: ASUP-2 /DS-40T/

18.5. Starting fuel valve Contant-pressure-sole-
noid-valve controller
type
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18,6, Starting ourner
18,7, Working ourner

18,8, Thermometer for
gas temperature
measurement
- indicator

19, 0il grade

20,

21,

22,

and_3Servicing Instructions Zhap,1/1).0_

P T -~ o s

Radial single-passage type
Radial two passage type

electric

WUTT200.,,1100°C /ATr-1/ or

an interchangeable one

WUTT200, ,,1100°C /MTF-1M/
/refer to indicator certificate
for indicator service life/.

B-3W /synthetic/ acc. to
MRTU=-3B8-1=157-55 Spec. ;

B-3W /synthetic/ acc. to
TU=38-101295-75

AEROSHELL TURBINE OIL 500
/AST0=500/ acc,to MIL=-L=23899
CASTROL 5000,acc,to MIL-L~-23699C
CASTROL~98 acc, to DERD 2437

ELF TURBOJET II acec. to
MIL~L-23699

Refer to page 678 para 22 for the method of change from
one grade of oil to another,

Portion of o0il to be
poured into helicopter
tank

Lubrication system

12,5 /1/

Circulating closed=circuit with
separate suction facilities to
remove oil from engine transmi-
ssion and shafting bearings.

Lubrication system accessories:

22,1, 0il Pumps, set

22,2, 0il filter

Delivery pump and four suction
pumps

Gauze type with pressure
reducing and check valves
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Centrifugal type

23. Starting system electrical items:

23.1. Starting control boX

Reference designation

23,2, D.C. Generator-starter

23,3. Timer-distributor

23.4, Ignition plug

Transmitter type with
programming mechanism

PSG-14A /PSG-14A/ or
PSG-14A Series 2

STG-3

SKND~11-1 or
SKND~11-1A

Semicondufctor /solid-
state type/

SP-18U or

SP-18TA

24, Starting system power supplies Two batteries

25, Anti-icing system

26. Set of air bleed valves:

- Air-to-atmosphere bleed
valve

- Air-to-Anti-Icing-System
bleed valve

- Bleed for airframe needs-

N

12SAM-28

24 volts with change-ever
switch to 48 volts at
starting.

Air type /inlet device

heated with air from be-
hind the compressor/

Automatically controlled

Hand operated by pilot

Hand operated by pilot
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BASIC PARAMETERS AND OPERATING LIMITATIONS

Issue 2/1975
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Engine GTD-350

— o b > s S e S e e S W W D P e o W W T e o > D G o D W WD D o 0 e

CHAPTER 2 - Index of Contents

- D S e e - W - S ——— - - - -

Worktimes acc.to operating range

Compressor turbine speeds

Helicopter rotor speeds

Temperature of gases prior to entering
the turbine

. Air bleeder

Parameters of oil within the engine
lubrication system

Change of oil in the lubrication
system

Overall operational requirements

T e e

Page
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1.1. Continuous running time for the
takeoff range, maximum

Total running time for the take-
off range during normal instal-
lation life, maximum

1.2. Continuous running time for the
nominal range, maximum

Total running time for the nomi-
nal range during normal installa-
tion 1ife, maximum

CAUTTION

CONTINUOUS RUNNING TIME FOR THE NOMINAL AND

6 /min./

5 /% installa-
tion 1ife/

60 /min./

40 /% instal-
lation 1life/

TAKEOFF RANGE

TAKEN JO®NTLY IS ALLOWED TO LAST MAXIMUM 66 MINUTES
/INCLUDING 60 MINUTES FOR THE NOMINAL AND 6 MINUTES FOR
THE TAKEOFF RANGE/ WHEREAFTER THE ENGINE MUST NECESSARILY
BE ALLOWED TO COOL DOWN IN THE FLYING OR LOWER RANGES.

1.3. Continuous running time for the
idling range, maximum

20 /min./

1. operating range of the engine 1is to be established
according to actual speed of the turbocompressor in use.
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Rotational speeds of the compressor turbine for
various ranges are to be established prior to flihgt
in accordance with the prevailing ambient temperature
and diagram in Fig, 2.1,

Depending on the ambient temperature, the same

rotational speed of a turbocompressor /nTS/ can
correspond to another operating range of the engine /e.g-
at a temperature of tH= -20°C and ng,g= 89,5% the engine
will work in a takeoff range and can be run so for

6 minutes non-stop, whereas at the same npg = 89,5%

but temperature ty = +20°C it will do its work in the
nominal range and can be run Sso non-stop for 60 minutes/.

Rotational speeds found in this way apply to a maximum
altitude of 1000 mtrs only, independently from the
actual flight velocity.

The upper value of rotational speeds, for the nominal
and flying range I is allowed to be stepped up by 1%

as soon as the altitude of 1000 mtrs has been reached,
being then increased by 1% for each 500 mtrs of added
altitude, but not more than 4% jointly for the nominal
range of W version engines and by 5% for remaining
'engines, and by 2% for flying range 1 W version engines,
and by 3,5% for remaining engines,

Under any conditions, the temperature of gases prior
to entering the turbine cannot exceed the level as
prescribed for the given operating range.

Changed in January 1993
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... The exceeded maximum allowable temperature of gases for
the specified range means that a higher operating range
has been reached.

3. No maximum allowable temperature of gases 1s allowed
to be exceeded.

4, oOperating range for a pair of engines is dictated by
this engine which is run in the higher range.

5. Maximum rotational speeds of a turbocompressor, for
a takeoff range, as shown in Fig, 2.1. are to be re-
garded as approximate only, applying to the engine when
run on ground.
With the increasing flight altitude, there grows also
rotational speed of a turbocompressor, in its takeoff
range, until maximum fuel pump revolutions begin to be
limited by the governor.
Should the rotational speed be found to have increased
by more than 101 %, it will yet have to be limited
by hand down to 101 % /by moving both the pitch and

- power lever in the downward direction/ with the flight

continued normally thereafter. When the task has been
completed, readjust the maximum fuel pump revolutions
governer,

1.4. Starting time, maximum 40 /s/
with deck batteries
used for the purpose;
30 /s/
with external scurce
of power supply used
for the purpose.
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1.5. Time required to reach the takeoff

1.6.

range revolutions from the moment of
starting, maximum

- when on ground 5 /min/
- while in flight 1 /min/
Acceleration time 10 to 15 /s/

2. Compressor Turbine Speeds

2.1. Maximum allowable rotational speed

2.2.

NOTE:

2.3.

of a turbocompressor, takeoff range,
at discretional flight velocities
and altitudes, maximum 101 /%/

Rotational speed of turbocompressor,
idling range, at H = 0 s7 £ 3 9/

With the rising flight altitude
idling range revolutions may grow
up to 65 = 70 %.

With a pair of engines in operation,
in ranges specified, differences

in the engine turbocompressor speeds
must be as given hereunder :

OPERATING RANGE IN ROTATIONAL SPEEDS /%/
Engines of One Engines of
Series Various Series
FrE P F PP P PR T E P P EE EEF EE 5 o - 3t 1 E e S L e
Takeoff 3 3
Nominal 2 3
Flying I 2 4
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3.

- - —

"hen the engines are run in variable fanges, flight
range II ard lower ones, 1no difference in rotational
speed are specified for the turbocompressors,

— - —— - . S S W S = - — .

3.1, Ground test /i=0; V=0/ speed

Takeoff TANZE veoeosaresares 79 1 /%/
ominal Tange .sevssessvoves 82 1 /%/
rlying range I, II .ceeeeess MAX 84 /7/
TAling Tange .eeseseseossoss 50 *10 /%

3,2, Rotor speeds during £light with
engines run in the specified
ranges 78 - 84 /%/

- oy = = cun

when the engine is run in its transitional ranges,

a shortdasting /up to 30 sec/ increase in the helicopter
rotor speed is allowed provided it does not exceed

n,.= 86 /c%/, and a short-lasting /up to 15 sec./
decrease in helicopter roter speed provided it does not
fall below N, = 75 %,

During flight, with the engines run in their idling range;
a short-lasting /up to 5 sec,/ increase in the helicopter
rotor speed is allowed provided it does not exceed

- [
n’.YII = 92 %,

CAUTICK: IT IS FORBICDEN TO CARRY OUT LANDINGS WITH SUDDIN

REDUCTICN CF SPEED BY LOADING MAIN ROTCR BLADES
CAUSING 4 DRCP CF SPEED TO BELCW 76 PER CENT.

Revised
April 1988
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4, Temeperature of Gases

4,1, The maximum allowable temperature of gases prior
to entering the turbine /in ®./ at discretional
flight velocities and altitudes shall be , as

follows:

=== T=——s=s======= e o — — T —— — — > I — T — —— — — S W - ——— ——————— — — —
=

- ENGINE SERIES ___ i
OPERATING RANGE I - 111,1V wliiéggon
p====zzz==z========ck==c=z===f=s====sk======sfk=========1
Takeoff 985 985 970 985
Nominal 940 940 920 920
Flying I 900 900 | 890 890
Accelerations 1005 1005 990 990
———— . -
4,2, Maximum allowable temperature
of gases during starting
- when on ground In accordance with
Fig, 2.2,
- when in flight 870 /°c/

4,3, Maximum allowable temperature
of gases prior to entering the
turbine with the engine run in

its idling range 790 /°c/

Changed in January 1993
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R ’/5[’[]
900

860

820 |

800

780

Maximum allowable temperatures of gases
/t3°C/ prior to entering compressor turbine
during starting as a function of air
temperature /t0 Oc/ prevailing at the
engine inlet. )

[

e ey peew
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5.1. Air intake for airframe needs is
permitted provided the temperature
of air at the engine inlet remains
lower than +15 /%c/

CAUTION

DURING ENGINE STARTING, THE VALVE FOR TAKING AIR TO MEET
AIRFRAME REQUIREMENTS SHOULD REMAIN CLOSED.
THIS LIMITATION IS DICTATED BY THE FACT THAT AIR TAKEN

RESULTS IN AN INCREASE OF GAS TEMPERATURE PRIOR TO
TURBINE.

5.2. Automatic closing of air bleed valve in accordance
with Fig. 2.3.
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Fig.2.3. The range of compressor turbine revoiutions
/rotational speeds/ at which an automatic
closure of the air bleed valve follows
acc. to ambient air temperature level.
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5, Parameters ol oil within_the sngine Ilubrication System

G6.1. Temperature of oil at the engine
outlet:

- maxinum + 130 /%/

- minimum prior to bringing the
engine into operating ranges

higher than idling + 30 /%/
- recommended maximum + 140 /°C/
- minimum for the long-lasting

work in flying I and higher

ranges + 80 /%y

NOTE: At ambient temperature of minus
40 /%C/ ana lower, the minimum oil
temperature for long-lasting opera-
tion at flight range I and higher
flight ranges + 60 /%/
provided that oil pressure 1n

engine is within 3- l'G /cm .

- minimum temperature of oil at
starting without preheating

of the engine - 40 /°c/
6.2, Pressure of oil with the engine
operated in one of the following
ranges:
- Flying II and higher ones 3+0,5 /kG:cm?/
- Idling, minimum pressure 1,5 /kG:cmz/
6.,3. Consumption of oil not to
exceed 0,3 /l:hour/

Revised
February 1984
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Cil in the Engine Lubrication System is to be changed

in the following instances,

7.1, Aifter each 350 hours of engine operation, for B-3%

0il after each 250 hours of engine operation.

Two years after the last change of oil /for oil B=-3%

after one vear/ notwithstanding the actual time of
engine work.,

“hen tar deposits are formed on more than 50% of
the entire oil filter gauze area.

+fter each 150 hours /for B-3% o0il after each 100
hours/ of engine operation where conditions of such
an operation include heavy dustiness of atmosphere,
or contamination of the atmosphere with chemicals,

8. Gverall_OpeEQEional Requirenents

8,1, For washing of parts and engine components only

the unleaded petrol is to be used., The B-70 grade
of petrol seems to be the best for the purpose.

8,2, During and overhaul combined with the stripping

of engine to pieces, or with the replacement of
some of the parts or engine components with rub-
ber seal rings mounted thereon, a thin film of
the B-37 grade of oil is to be applied to the
surface of said rings prior to their reassembly,

8.3, 0il spread over painted surfaces, rubber parts,

Revised

electrical wires, outlet tubes /exhaust pipes,
etc,, must be immediately removed.

Anenat. 1993
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8.6.

8.7.

8.8.

8.9.
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With oil changed in the Lubrication System, oil
filters inspected for their fitness, or oil system
lines replaced by new ones, it will be necessary

to apply a cold turning of the engine in order to
remove air entrapped inside the Lubrication System.

With the temperature of oil in the engine being
lower than minus 40°C, the engine will have to be
heated prior to starting with a jet of hot air.

It 1s forbidden to drain fuel out of the fuel system
for a time longer than 24 hours without applying
thereto a previous preservation of the fuel system.

After an inspection of the fuel filter, replacement
of fuel 1lines, and in the event of an other type of
work, where air could have entered the system of
fuel lines, the application of venting is absolutely
necessary to remove air entrapped inside.

The successive starting of the engine on ground
can fellow no sconer than after 3 /three/ minutes
from the complete arrestment of line shafting.

During the starting operation it is forbidden to
manipulate the pitch and power lever, correction
control and control lever. They should remain in
their idle running position.
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2,190, “Tlien the engine nas been put out of cperaticn for
a time longer than 10 minutes, a cold turning should
he applisd scme e minntez after the engine has
beenn brought to 2 stop. ‘
Engines having removable bearing III oil injector
do not require any ccld turning.

8.11. When the helicopter remains idle, air inlet ducts
leading to the compressors and exhaust pipes ought
to be blanked off with stoppers, being also covered
with protective blankets should the stanstill be
expected to last longer than the usual time.

8.12, For takeoffs and landings, and for the inspection of
engines, only hard ground cr grass land sites must
be chosen,
Permanent landing sites ought to be covered with
a layer of concrete, or be protected in some other
way to prevent dust from being entraired by wind.,.
should it be possible that a cloud of dust is entrained
by the past-rotor jet of air, the place around the
helicopter will have to ke sprinkled with water.

8,13. Avoid such phases of flight in which there is a need
of sudden loading or unloading of the main rotor with
rapid shift of pitch and power lever causing a drop
of main rotor speed beyond the range of 78 to 84 per
cent, €.8.:

- rapid transition from quick descent to horizontal
flight or climbing,
- sudden transition from horizontal flight to climbing,

- sudden transition from quick climbing to horizontal
flight.

Revised
April 1988
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8,14, While perfornming single-engine flights of the
helicopter with second engine operated at a reduced
range, its r.p.m, are to be kept within 65 - 70 per
cent of N, o speed,

8,15, The operaticn of WR-2 main gear with one engine

/ /second engine being switched off or idling/ is to be
limited to minimum,., Record the WR-2 main gear cpera;
tion time, while driven from one engine, in full detail
in the gear certificate.

_Revised
April 1988
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CHAPTER 3

STANDARD PROCEDURE

Issue 2/1975



Engine GTD-350

Operating and Servicing Instructions

2.1.
2.2,
2.3.

QEAPTER 3 -~ Index of Contents

Index of contents
Making the engine ready for flight

Checking the control and measuring
devices /instrumentation/ for relia-
bility of readings

Repair /removal of defects/ faults
Refilling of the Lubrication System

The rate of oil being consumed by
the engine

Refilling of the fuel system

Keeping a service documentation

Starting and checking the engine for
its operation

General
Preparations for starting

Starting with board batteries used
as a source of power supply

Starting with external source of power

supply being used for the purpose
Checking the engine for its operation
Stopping the engine

Alleged starting

Cold turning of the engine

Chap.3/302

Page
302

304

308

309

311
313

313

314
314
317

318

320
320
327
328
329

o<

A0 ey emy e



36

Engine GTD-35350

Operating and Servicing Instructions

8’

Operation of the engine while on
ground and during flight

Takeoff and c¢limb
Horizontal flight
Planing
Taxiing

Verification of parameters during a
test flight

Operation under winter conditions

Operation under high ambient temperatures

Chap. 3/303

330

331

331

332

332

332

333

335



Engine GTD-350

operating and_Servicing Instructions Chap.3/304

- e > S o w T D S > - — - — - -

During normal service, in parallel with other action
taken about the helicopter, the following preparatory
work is to be also completed on the Engine /hereinafter
called preparations/ in order to arrive at the required
degree of operational fitness :

- Initial preparation;

Preflight Preparation;

- Postflight Preparation;

Repeated Flight Preparation.

Initial Preparation

Initial preparation of the Engine is to be carried out
parallelly with the initial preparation of a helicopter.
This is the basic type of preparation for the Engine
before flight.

Initial preparations of the Engine is usually comple-
ted after a longer standstill of the machine /or after
replacement of the Engine/, being a usuwal procedure
for the days or nights on which flights are expeoted
to take place,

An interval between the day of initial preparation
and the day/night of flight cannot last longer than
seven days.

An initial preparation includes steps, as follows :
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... — Visual /postflight type/ inspection of the Engine
to check its overall condition and readiness for a
flight to come in conformity with Inspection
Table, No., 3.1.;

- Repair /removal of defects/ faults noticed during
inspection;

- Verification of the control and measuring devices
/instrumentation/ of the Engine;

- Checking for oil and fuel levels to be made up, if
necessary;

- Checkings and entries made in the Service Documen-
tation /Engine Log Bock and Accessories Information
Cards/.

Preflight Preparation

A preflight preparation/is to be completed at the

start of the day/ night on which a flight is expected

to take place, along with the preflight preparation

of the helicopter as a whole.

This consists of the following steps:

- Preflight inspection in conformity with Inspection
Table No. 3.1.;

- Making-up of fuel and oil reserves;

- Checking the engine for operation;

- Repair /removal of defects/ faults.

Postflight Preparation

Postflight preparation of an Engine takes place after
each flying day or night along with similar duties and

. steps being taken about the helicopter as a whole. It is
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“ o intended to restore normal operational reliability
of the Engine and includes steps, as follows :

— Check inspection in conformity with Inspection Table
No. 3.1.;

- Repair /removal of defects/ faults noticed during ins-
pection and under flight conditions;

- Making-up reserves of fuel and oil;

- Entries passed in the Documentation.

Regeated Flight Preparation

Preparation of the Engine for repeated flight consists
of the following steps :

- Repair /removal of defects/ faults noticed during
flight;

- Takeoff inspection of the Engine in conformity with
Inspection Table No, 3.1.;

- Making-up of fuel and oil reserves.,

Inspection Types

and Their Scopes_in Preparing an Engine for Flights

iT. PROCEDURE INSPECTION TYPES

PREFLIGHT TAKEOFF CHECK-UP

1 Visual inspection of
engines for possible
presence of mechani-
cal defects - - +



(@)1

Zngine GTC=-350

Operating_snd_Servicing Insfructions Chap._3/307

.._...._._———-——---——_.—-._............._.___....__._.___..=_..._..——..———————.—_.—_._.__....._-.....__._.-.
.-......_..._———-—————_..—_....._—__._....____._.,— R ke e e ]

_.____.....———————————_—_—_.._.._.___....__._._._.._...—_——_————_————_——__-_.__.._.._

2 Inspection of compressor inlet to
lock for damaged vanes and oil
leakage,
Not permitted are the visible indivi-
dual nicks and dents from foreign + + +
objects on leading and trailing edge
and on airfoil surface of visible
blades of axial compressor rotor

/missing enamel is permitted/.

3 Inspection of engine fixing points - - +

4 Visual inspection of line joints
for presence of leaks

5 Visual inspection of accessories for
reliability of their attachment

6 Visual inspection of electrical
accessories to reveal damaged wire
connections and to see the condition
of instrumentation, + - +
With power applied to instruments,
pointer of the oil pressure gauge
should read zero and this of oil
temperature gauge amkiesx oil
temperature,

7  Checking control bars for their
secure attachment to fuel pump levers, + - +
Checking engine control lever for
smoothness of movements

8 Visual inspection of the engine _ . +

magnetic plug

Revised

- . TN
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9 Visual inspection /by aid of
lamp/ of exhaust pipes and
exhaust manifold covers for
the presence of crackings. - - +

10 Manual rewolving of turbo-
compressor impeller, with
compressor stage T Vanes
held with the hand. - + +
Compressor must revolve with
no jamming or grating sounds
being heard therefrom,

11 Visual inspection to see for
fuel or oil leaks in various
engine sections. Checking
the oil consumption - + -

P e e e e - T T T T T P i
- & -t b e e e e e e e

NOTES: 1. "+" denotes need for action.
2. Compressor is to be revolved /see It.10/ clockwise
when looking at compressor from its front.

CAUTION: IT IS FORBIDDEN TO REVOLVE COMPRESSOR IN THE OPPOSITE
DIRECTION AS THIS MAY RESULT IN THE OIL BEING SUCKED
INSIDE.

1.1. Checking the_control and measuring devices
/instrumentation/ for reliability of readings

The checking of Engine control devices, along with the
routine action for this type of instrumentation, is to
be carried out simultanceously with the inspection of
helicopéer unit control devices in full conformity with
the helicopter Service Manual.

Revised
December 1977
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Repaired or removed ought to be all the defects or
faults noticed during inspection of the Engine and
during its checking on the ground, and also those ob-
served during flight and then reported by the pilot,.
Should the defects/faults noticed during flight be
impossible to be confirmed at the inspection of the
Engine, a diagnostic procedure would have to bhe ap-
plied about the Engine while in motion.

Having repaired defects noticed, set the Engine going
to observe for two to three minutes how it really
operates in various ranges to make oneself sure about
its functional reliability.

If the fault cannot be referred to the Lubrication or
Control Systems, no funetional reliability test will
have to be carried out on an operating Engine.
Defects/faults noticed, their repair or removal, and
protection measures applied will have to be written
down in the Service Documentation.

Refilling of the Lubrication System

Refilling takes place when the level of oil in the tank
has dropped beyond the permissible 1imits.

Prior to refilling, check the engine for oil consumption
rate and the cooler with oil feed lines for freedom
from leaks. See also the Certificate for the usefulness
of the specified grade of o0il in service.

Refilling ought to be done so as to render impossible
contamination of oil and system.

To inspect the tank for quantity for oil see scratches
marked on the measuring line /bayonet/.

Two kinds of refilling methods are to be distinguished:

- first filling of the "dry" engine;

- making-up of oil reserves,
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.3.1. Thre first filling is to be done, as follows

Pour 12.5 litres of oil into the tank;
Perform cold turning of the Engine;

Start the Engine and run it in the idling range
for 4 to 5 minutes to allow the oil to pemnetrate
into the entire Lubrication System;

Stop the Engine and add some more oil so as to
arrive at the upper level scratch of the scale.

0il1l is to be poured through a strainer with the sieve
mesh not exceeding 0.062 mm x 0.063 mm in size.

To make up oil reserves, add the required portion

of 0il tc reach the ievel wanted.

The maximum allowable reserve of o0il in the tank
is 12.5 1ltrs.;

Recommended reserve of o0il in the tank prior to
fiizht is also 12.5 1ltrs.

CAUTTIONS:

1.

IT IS FORBIDDEN TO OPERATE THE ENGINE WITH THE RESERVE
OF OIL IN THE TANK EXCEEDING 12.5 LITRES AND TO START A
FLIGHT WHEN THE RESERVE OF OIL IN THE TANK IS FOUND TO
BE LESS THAN 8 LITRES.

THE RESERVE OF OIL IN THE TANK AFTER FLIGHT‘CAﬁNOT BE
SMALLER THAN 6 LITRES.

o
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The rate of 0il consumption can he found from compa-
rison made between oil level in the tank prior to flight
and after the flight. lleasurement is to be carried out
possibly at the same o0il temperatures /difference in

0il temperatures should not be greater than 10%/.

The rate of oil consumption is to be determined no
sooner than after 3 to 4 hours of continuons Engine
operation,

Inder quite specific circumstances, tne rate of oil
consumption can be found from the Engine run on ground
for 20 to 30 minutes.

Should after a flight, the reserves of oil in the tank
be found according to scale readings, to be less than

6 litres, it would be necessary to trace the cause for
such a Yoss of oil.

If the loss of oil has not been due to the operation

of Engine, but can be seen e.g. as an effect of leaks
through the system, it will be necessary to remove the
probable cause of oil losses and then to adept measures,
as follows :

- See the magnetic plug and oil filter for the presence
of possible swarf;

- With no swarf found during the 1nspection; add some
more oil to the tank so as to make up the reserve of
011 to 12.5 1trs in volume whereafter proceed with
a 30 dinutes Engine ground test.

Should no distinct looses of o0il be stated during
this test, the Engine will have to be tested out once
again in flight.
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Wwhen the rate of oil consumption, operation of the
Engine and its parameters are found to be correct /i.e.
operation of the impellers of turbocompressor and power
turbine will be smooth, the time of run-out of the
impellers after their stoppage will be in acceptable
limits, and no swarf will be found to be present either
on the oil filter or on magnetic plug, there is no
hindrance to continue further operation of the Engine.

- Work thus completed is to be specified in Chapter
X1V of the Engine Log Book.

——— e e S = > P ——

IT IS FORBIDDEN TO INTERMIX OIL GRADE B-3W WITH OTHER
GRADES OF OIL.

0IL SPREAD OVER PAINTED SURFACES; RUBBER COMPGONENTS,
ELECTRIC WIRES; EXHAUST PIPES; ETC., OUGHT TO BE IM-
YEDIATELY WIPED AVAY.

WIEN THE SPECIFIC OIL CCNSUXFTION IS OBSERVED TO RISE
OVER 0.3 MTRS/HOUR, N0 FURTHER OPERATION OF THE ENGINE
WILL BE ALLOWED WITHOUT TRACING FIRST THE CAUSE FOR
AN INCREASED OIL CONSUMPTION.

WARNING.S

1.

SINCE THE PRODUCTS OF OIL B-3W DECOMPOSITION ARE TOXIC,
IT IS FORBIDDEN TO MAKE USE OF THE COMPRESSOR~FED

AIR FOR PILOT'S AND PASSENGERS’NEEDS WITHOUT ITS
PREVIOUS SPECIAL TREATMENT.

HAVING ENDED THE WORK WITH THE B-3W GRADE OF OIL
CAREFULLY WASH YOUR HANDS WITH WATER AND SOAP, PRIOR
TO TAKING A MEAL IN PARTICULAR.

(]

4
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1.5. ltefilling of the_Fuel_gzsteg
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For Fuel System refilling instructions refer to the
Mi-2 Helicopter Service Manual.
No readaptation of the Engine Fuel System is neces-

sary when changing over from one fuel grade to another.

- — S - G WD = =

1T IS FORBIDDEN TO DRAIN FUEL FROM THE ENGINES FOR A TIME
LONGER THAN 24 HOURS WITHOUT APPLYING THEREAFTER AN INTERNAL
PRESERVATION OF THE FUEL SYSTEM.

1.6. Keeping a Service Documentation

Troubles noticed during flight or inspections, and
their proposed remedies, ought to be written down in the
Helicopter Flight Preparation Card /book/ and Engine Log
Book.

Entries to be made in the Engine Log Book should also
include the following: every completed helicopter flight,
worktime in various ranges on the ground and in flight for
each day; effective operating parameters of the Engine; and
all the operations completed on the Engine when in service.

The Engine Log Book should include information about
routine duties,oil exchange ,work done in connection with
the preservation and unpreservation of the Engine, renewal
of accessories and all the adjustments employed.

Corresponding obserwations should also be written
down in the Accessory Information Cards.

Installation life of an Engine includes its total

Revised
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/100 %/ time of operation in the air and one fifth /20 %/
of its ground work time.

Torktimes in the takeoff and nominal range are to be
summed up separately.

2. STARTING _AND CHECKING THE_ENGINE_FOR_ITS_OPERATION

2.1. General

The following operating parameters have to be checked
for an Engine in normal service:

- Turbocompressor revolutions /rotational speed/;

- Rotational speed of power turbine measured as the
speed of rotor;

-~ Temperature of gases prior to entering compressor
turbine;

- Engine outlet oil temperature;
- 0il pressure;

- 0il consumption /by checks made on the tank for oil
level/.

Starting of the Engine can be done by making use of one
of the following supply sources;

- Board batteries 12 SAM-28 /internal power source/;

- Aerodrome-installed sources of power supply APA-2M
and APA-=35;

- Generator of the adjacent working engine /internal
source of power supply/.
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NOTE: Also starting with the aid of other sources of
direct-current power is possible, At ambient air
temperatures ranging from -60°C to +60°C, each
of these sources is expected to ansure the
following electrical conditions:

- Voltage on starter terminals, at the end of

each hot start, to be not less than 25 £ ! v,

- Amperage of starting current to be maximum 450 A.

Each source ought to be such as to withstand
current surges up to 1000 A.

The term, "At the end of starting" 1is to be

understood as an end duty cycle of the start
control box /i.e. about 23 seconds from the

moment of actuating starting push-button/.

It will be necessary to abide by the following recomnmen-
dations when starting an Engine:

2.1.1. See that the rise in Temperature of gases to
enter compressor turbine does by no means exceed
the permissible value /Refer to Fig.2.2. page 210/
and that compressor turbine revolutions be at no
time suspended /i.e. that they do not change
in a time of 3 sec/.

CAUTION

1. WITH THE TEMPERATURE OF GASES RISING OVER THE PERMIS-
SIBLE LEVEL, OR COMPRESSOR TURBINE REVOLUTIONS HAVING
A TENDENCY TO BEING SUSPENDED, THE STARTING WORK MUST
BE STOPPED IMMEDIATELY BY CLOSING THE CUTOFF VALVE
AND DEPRESSING THE "BREAK STARTING" PUSH-BUTTON.
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2. IT IS FORBIDDEX TO PROCEED WITH THE STARTING CF LENGINE
TIIEN CONTROL DEVICES JINSTRUMENTS/ SEEM TO BE OUT CF
ORDLR.

5.1.2. watch rise in oil pressure which at the end of
starting is expected to range from 1.5 to 3

kG/sq.cn.

2.1.3. aAfter anr unsuccessful starting, the subsequent one
can be dune no sooner than after a cold turning of
the engine /blow-through operation/.

9.1.4. Yhen tue Ingine is started again after less than
o /two/ hours of standstill, a cold turning
operating /blow-through/ will be required.

Where no external source of power subply is made
available, cold turning and starting of the first
engine is to be made from helicopter batteries

to go then over to the generator of the engine
already in operation vwhile proceeding with the cold
turning and starting of the second engine.

92.1.5. Board batteries are allowed to be used for no more
than three starting operations without being char-
ged again /time intervals between separate starting
operations are to be 3 ninutes at least/.

2.1.6. when the voltage of board batteries /measured with
the deck ammeter/ is found to drop at the end of
hot starting below 14 volts, batteries will have
to be renewed or recharged.

2.1.7. When starting the engines from deck batteries, then
to make such a starting more econonical /economy
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of batteries/ it will be necessary to depress, as
scon as the idling range has been reached, the
push-button "BREAK STARTING" in order to disengage
starting control box and to break thus the source-
starter connection.

WWhere the airport source of power supply is utili-
zed for starting, it will be permissible to produce
5 startings at a time with time intervals between
each of them lasting no less than 3 minutes.

After 5 consecutive startings, the starter and timer-
distributor must be left idle for 30minutes to
let them cool down. '

After two consecutive /with 3 minutes interval in
between/ alleged startings, or two cold turnings,
the starter must necessarily be left idle for 30

minutes to cool downa

reparations_for starting

Release rotor brakes;

See that the pitch and power lever 1s in its
bottom position, abutting against the stop, and
that the correction control remains in its anti-
clockwise position /corresponding to the idling
range operation/;

Adjust levers for the selective control of engines
to their neutral position and lock them in this
position;

Make sure that the cutoff valve remains in its
CLOSED position;
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- Adjust the "TURNING - STARTING" switch to 1its
STARTING position;

- Adjust the "EXTERNAL SUPPLY - BATTERIES" switch
to its BATTERIES position in the event of deck
pattery starting, or to its EXTERNAL SUPPLY In
the event of starting based on the power supplied
from the airport source.

First Engine Starting:

Starting from board batteries is to follow this pat-
tern of sequence:

- Get ready for starting /i.e. carry out the
necessary starting work/;

- Signalize that starting is to begin;
- Switch ON helicopter supply pump;
- Open fire-safety valve of the fuel system;

- Switeh ON power supply to operate Engine and
Drive control devices;

- Set ENGINE STARTING switch to the required posi-
tion /L.H. or R.H. Engine starting position/;

- Depress starting button and keep it depressed
for 2 to 3 seconds whereafter change the
cutoff valve lever over to its OPEN position.

Second Engine Starting:
To start the second engine make use of the board

o



hatteries, or generator of the engine elready in
operation.

Starting of the second engine, with the aid of board
batteries, is to proceed in a similar manner as that
of the first one, but generator of the engine alrea-
dy in operation must remain switched OFF during the
time of starting.

When starting the second engine, using generator of
the engine in operation as the source of power sup-
ply, its range of operation should be ng.= 82 - 85 %,

With engaged generator of the engine already in

operation, starting of the second engine should

pursue the same guidelines as that of the engine
One.

§92§i Yhen starting the engine by use being made of the
generator from the engine already in operation,
there can appear some variations in the parameters
of helicopter wiring system, These variations are
visible when the process of starting 1s rather

intense.

To obviate this process, wait nntil engine started
reaches the speed of n,o = 40 - 45 % in a time
shorter than 13 seconds, and then use the BREAK
STARTING push-butten to disconnect the start
controlling box; after the disconnection of box,
idling speed will soon be reached by the engine.

This remark does not apply to helicopters fitted
with Series II control boxes.
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Fricor tc startinz an entine with the cxternal socurce

usced as

yerer supply, do the fellewing:

connect the external source of power supply tc the
wiring system of helicopter:

5et the power supply switch in position LEXTERMAL
SCURCE,

Further seguence cf the starting operaticn is to

fcllow the

sattern of board hattery starting,

Ifaving started tlhe ¢ngine, disccnnect the external

source cf power supply.

3

A

., Checking ~.n"wne Lvera ion
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mne checking cf gnnire Cnera ticn on individnal
ranges is as 2 rule dcne sumnltanecusly, If it is
nccessar; tc check only one en icine on higher ranges,

the other engine is to he adj

(B

(91

sted to a range cf

- 7C % cf Ny o speec,

checking the cperation cf both engines at the same

time is necessary in fcllwing cases:

Revised

prior to the first flight of helicopter with a newly
installed engine:

ifter tie 50-hcur routine preccedure has been
completed;

sfter anv tvpe cf werk cor rnpleted arcuncd engine
contrcl srstem in the helicopter;
After replacement or readjustment of the fuel

system accessories /like e.g. fuel pump, free
turbine speed limiter, speed synchronizer/;

“hen functional irregularities have been noticed
in the mating of engines during flight.
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2.5,1, With the engines in operation carry cut checks,
as follows:

- Checking air bleed valve for rctaticnal speed
of its closure:

This check is to be dcne ¢n a hot engine by
slowly increasing revolutions of the ccmpressor
turbine, The moment of a ccemplete closure is to
e assessed according to a characteristic noise
heing nc more heard from the turktine: this check
can be also done with the hand applied to the
bleed valve lincs to see that no more air is
flowing thereout:

- Checking for operating parameters in all ranges:

Keep the engines going for 10 to 15 seconds in
every range highier than idling. Check engines
for their operating parameters and compare sane
with the data stated in Chapter 2;

- Acceleration check - to be necessarily made each
time a new engine has been installed,

CAUTTIONS:

1, AN ENGINE CAN BE ALLOWED TO BE RUN INTO OPERATING RANGES
HIGHER THAN IDLING ONLY WHEN THE TEMPERATURE OF OIL AT THE
ENGINE OUTLET HAS REACHED MINIMUM +30°C, THE TIME OF
WARMING-UP BEING THEN AT LEAST ONE MINUTE,

2, EXCEPT FOR ROTOR BLJADE TRACKING TEST, THE 54 - 75 % ROTOR
SPEED RANGE IS TO BE TRATED AS TRANSITIONAL WITH MAX,
TRANSITION TIME OF 20 SEC,

Revised
April 1988
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NOTE: If the automatic control system of the helicopter

gives

rotor speed below 54% when both engines are

working at a range of idle speed with pitch and

power

lever in lower position /general pitch of

1 deg. acc, to blade pitch angle indicator reading/

and correction knob turned anticlockwise to the

stop,
speed
angle
pitch

it is recommended to adjust lower rotational

of the rotor by increasing the general pitch

within the range of 1.5 to 2,5 deg., with

and power lever while correction knob remains

turned fully anticlockwise, In this case, the pitch
and power lever is to be shifted to lower position,

In order to enter with engine the higher

operation ranges, proceed as follows:

Turn the correction knob on pitch and power
lever fully clockwise;

Shift the lever of separate control of the
checked engine fully upwards;

Adjust the pitch and power lever to the
required operation range of the engine,

In order to bring the engine back to idle speed
range the correction knob is to be turned to
fully anticlockwise position; shift the pitch
and power lever to lower position and the sepa-
rate control lever to neutral position,

Revised
April 1988
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Revised

April 1988
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NCTES :
1, If during checking of operation of one engine the other
engine is also working, proceed as follows:

- bring the not-checked-engine speed to a range of
65 - 70 % of n, o by shifting down the separate control
lever of that engine;

- while the pitch and power lever is being shifted
upwards, the speed of not-checked engine is to be kept
at 65 - 70 % of n, o
anticlockwise or further, by shifting dowvmwards the

, by turning the correction knob
separate control lever of that engine.

2, while checking the engine operation after depreservation
the anti-icing valve is to be switched twice for one
minute each with one minute break in between at idling
range and once for a period of 30 to GO s at rated and
1st cruise ranges each,

After switching the valve on the temperature
of gases before turbine may rise by 20 deg,
After switching the valve off, the temperature
should get lower to the value as before
switching it on,

Revised
April 1988
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2.5.3. Simultaneous operation of engines

To achieve simultaneous control of engines make
use of the PITCH AND POWER lever, moved to the re-

quired position, the correction being fully clock-
wise.

When stopping up the angle of rotor incidence, its
rotational speed will diminish in conformity

with the static characteristic of power turbine
limiter.

Rotational speeds of compressors in the operating
engines are compensated by means of the turbines
synchronizer,

With two engines simultaneously in operation, no
maximum allowable difference is laid down for the
temperature of gases prior to entering compressor
turbine in both engines.

NOTE: With a limitation of the temperature of gases ob-
served in the takeoff range, rotational speed of

the rotor can be higher than 80 %.

N

CAUTION: DURING FUNCTIONAL TESTING OF AN ENGINE, OR EN-

2.5.4.

GINES, BY A MECHANIC, THE HELICOPTER MUST BE
KEPT ANCHORED, .

Engine acceleration checks :

Acceleration checks are to include ranges from
idling up to the takeoff range.

Acceleration check is to be made on a warmed-up
engine after the takeoff range speed and tempera-
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e ture of gases have been verified.
Acceleration procedure is as follows:

- Move selective control lever into its uppermost
position, with the PITCH AND POWER lever
adjusted to its minimum angle and correction set
fully anticlockwise;

- Apply a load to the rotor by a suitable position-
ing of the PITCH AND POWER lever so as to arrive
at the maximum turbocompressor speed /at high
ambient temperatures, when there is a limitation
imposed upon ranges by the temperature of
gases prior to the turbine, this will be the
speed at which said temperature reaches the
maximum allowable levei/;

— With the rotor-blade pitch left unchanged,
bring the engine into its idling range by
moving the selective control lever into its
downward direction;

- Produce acceleratiion. Move selective control
lever into its uppermost position in a time
ranging from 1.5 to 2 seconds;

- Acceleration time is to be measured from the
moment, the lever has begun movement from its
IDLING position, up to the moment the turbo-
compressor rotor has reached a speed 1 to 1.5 %
lower than this of the takeoff range.

!
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e ture of gases have been verified.

Acceleration procedure is as follows:

Move selective control lever into its uppermost
position, with the PITCH AND POWER lever
adjusted to its minimum angle and correction set
fully anticlockwise;

Apply a joad to the rotor by a suitable position-
ing of the PITCH AND POWER lever so as to arrive
at the maximum turbocompressor speed /at high
ambient temperatures, when there is a limitation
imposed upon ranges by the temperature of

gases prior to the turbine, this will be the
speed at which said temperature reaches the
maximum allowable leveli/;

With the rotor-blade pitch left unchanged,
bring the engine into its idling range by
moving the selective control lever into its
downward direction;

Produce acceleraiion. Move selective control
lever into its uppermost position in a time
ranging from 1.5 to 2 seconds;

Acceleration time is to be measured from the
moment, the lever has begun movement from its
IDLING position, up to the moment the turbo-
compressor rotor has reached a speed 1 to 1.5 %
lower than this of the takeoff range.

\

Lm en Em
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- Gas temperature overrides at acceleration cannot
acceed the takeoff range temperature of gases,
or the limitation temperature, by more than

o
20°C.

NOTE:

It both engines are in operation, correction is to be
1ocked prior to acceleration in its FULLY ANTICLOCKWISE
posision; and during the leading of rotor, engine which
is not under examination should be kept idling, and to
achieve this the selective control lever of this engine
must be moved downwards.

2.6. Stopping_the Engine

Prior to complete arrestment, the engine must be
allowed to cool down by being jdled for 1 to 2
minutes.

Under winter conditions, to prevent deformation of
hot parts of the engine, the cooling-down time must
be extended to 2 - 3 minutes.

To stop the engine, move the cutoff valve lever to
its STOP position.

When the engine is running out, see that no knocks,
jamming or abnormal sounds are to be heard during the
slowing-down of turbines.

In doubtful cases, measure the turbocompressor run-
out time which 1s assumed to be not shorter than
25 sec.

The run-out time is that time which elapses from a
start of the cutoff valve lever movement up to
a complete arrestment of the turbocompressor rotor.
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With the engine stopped for a time longér than 10 minutes,
apply cold turning 2 minutes after arrestment.

Engines having removable bearing III oil injector do not
require any cold turning.

When no external source of power is made available, to
save power of the battery supply stop only one engine after
cooling and do its cold turning by making use of the genera-
tor of engine in operation whereafter bring to a stop also
the other engine.

Cold turning of the other engine is to be made while

making use of the board batteries.

2.7. Alleged Starting

Alleged starting /i.e, starting without fuel being

ingnited/ takes place in one of the following cases:

- Functional checking of systems taking part in the starting
operation;

- Checking for rotational speed to be attained by the turbo-
compressor using starter operated from the specified |
souroce of power supply;

- Preservation and unpreservation of the engine.

Alleged starting follows the same pattern of action as
a normal starting. It can be done equally well with an open,
as well as, closed cutoff valve:
- Closed-ocutoff-valve starting is usual for speed checks
of the turbocompressor being run up, for functional
checking of the ignition plug, igniter, and for blowing

through the engine after its unpreservation;
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- Open-cutoff-valve starting is usuwal for the preserva-
tion, unpreservation anu checking of the systems
taking part in the starting process.

CAUTION:

BEFORE AN ALLEGED STARTING WITH THE OPEN CUTOFF VALVE,
DO NOT FORGET TO ISOLATE LOW-VOLTAGE CONNECTION FROM
THE TIMER-DISTRIBUTOR ASSEMBLY.

Once the alleged starting with an open cutoff val#e has
been completed, proceed with the cold turning of engine.

During alleged starting, the time of control box duty
cycle is identical with that of normal starting, being
31 to 35 seconds.

2.8, Cold Turning of the Engine

Cold turning of the engine is necessary to blow
through the combustion chamber after an unsuccess-
ful starting, this to cool down the engine,

Cold turning is to be done with the closed cutoff
valve, the STARTING - GOLD TURNING switch being then
in its COLD TURNING position.

During cold turning, the time of control box duty
cycle, is 31 to 35 seconds. During the cold turning
cycle, the control box does not switch the batte-
ries over to 48 V operation mode and does make
operative the power supply system of the igniiion
plug and igniting fuel control solenoid valve.
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DURING COLD TURNING, IT WILL BE ABSOLUTELY NECESSARY
TO OPERATE THE FEED PUMP AND TO LEAVE FIRE PREVENTICN
VALVE OPEN.
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An engine can be regarded as ready for flight when all

the steps under a rcutine procedure programme have been
completed along with the preflight preparations, re-
serves of the fuel and oil have been made up, installation
life of the engine has not yet run out, and during ground
tests all its parameters /like rotational speed, tempera-
tures of gases and oil, and oil pressure/ have been found
to be within the limits as specified in Chapter 2.

To control operation of either of the two engines, or
both at a time, the PITCH AND POWER lever should be used
under FULLY CLOCKWISE correction conditions irrespective
of the fact whether this is to be a ground or airborne
operation of the engine/engines. When the f1light is con-
tinued with only one engine, the selective control lever
of this engine is to be in its top position abutting
against the stop.

In flight, rotational speed of the rotor is automatically
maintained within 78 to 84 % limits under all specified
ranges except for autorotation, AS the power required by
helicopter rotor continues to grow, rotational speed of
the rotor diminishes in conformity with the static
characteristic of the power turbine limiter,
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During autorctation, revolutions of the helicopter rotor
can he mantained at a steady level through a suitable
selection of the rotor-blade pitch,

In transitional flight ranges, revolutions of the rotor
are allowed to increase or decrease in accordance with
the Chapter 2 data.

3.1. Takeoff and Climb

Takeoff and climb can be performed both in the
takeoff as well as nominal range, limitations
referred to in these Instructions being also taken
into account.

To make full use of the takeoff power, the pilot
must readjust rotor-blade pitch in such a manner
as to artive at 79 £ 1 4 of the rotational speed.

With limitations occurring in the maximum speed

of turbocompressor, or in the temperature of gases
prior to the turbine, rotational speed of the
rotor in its takeoff range can exceed 80 %,

Along with an increase in the altitude of flight,

rotational speed of the turbocompressor is allowed
to rise to 101 % in the takeoff range.

3.2, Horizontal Flight

Horizontal flight can be performed in any operating
range, with limitations as referred to in Chapter 2
being also taken into account.



Engine GTD-350

e e o e e T s D e G WD e o S e S e W e H o o o P G T D W 2 o e — e B - o ——

WHEN PERFORMING FLIGHTS INTENDED FOR SPRINKLING OF CHEMICALS,
NECESSARY STEPS MUST BE TAKEN TO PREVENT THESE CHEMICALS
FROM ENTERING THE ENGINES /also WHEN LOADING THE HELICOPTER/.

WHEN CARRYING OUT A SPRINKLING OPERATION AVOID FLIGHTS TO
BE DONE IN THE SPRINKLED CHEMICALS.

Planing can be done in any operating range provided
1imitations as referred to in Chapter 2 are taken into
account.

Taxiing can bte done in any operating range of the
engine, starting with idling.

Engine parameters at taxiing cannot go beyond those
specified for the given range.

When taxiing pay attention that the dust raised by
other helicopters does not penetrate into inlet
passages of the engines.

When taxiing, or waiting for takeoff, it should be
remembered that the time of idling cannot exceed 20
minutes.
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