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ATRCRAFT TUFRINE ENGINES CF POLISH FRODUCTION
(Part II)

by Jerzy Grzeycrzewski, M. £ng.

Ine exineust cuct with & tail cone cof constant cross section, is
@ltacneu tc a turbine tody. It is @ weldeo construction of high-temperature
resistant sheet metal end consisting of tuo cones: internal anc externeal,
joinea together with three struts. On the tailvipe, in the plane of rotation,

& ——there is arn alr duct nozzle for = pneunztic starting ( the seconc
variant of startino).

The t=zi1 cone is mcounted tec thes exhazust duct by three covetail locks
( the subseguent de=icn used the split collar mcunting).

The engine lubrication

{571

vster ceonsi:=ts of the storage tznk, pump,
reversing valve ano the ducts. The oil pump (type F25 - 1) consists of cil
boust aenc scavenging systems anu twu metering micrugumps. The oil and

fuel lines in the initial cesicn versicon were mace cf rutber, anc the

leter cnes, uf steel.

The encine fuel system consists of the follouwing subsystems: s fue)
pump, enygine speec gcverncr, enogine accelereticn governcr, two e'ectro-
magnetic vzlves: sterting and overflow, 12 working injectors and 6 starting
injectcrs, mesh fuel filter lines anc fittings.

The egngine-mounted sterting anc ignition system concists of an
electric starter ang igniter plugs powereo ty & high energy system which

trgethsr with other el=aments of a2 stzrtinu system is mounteo on 2 mzin

The encine has two independent stertine systenrs, aulomalic electric

Sy8ted aNU the pheuratic sysiem,




. ine Nging Uevelopment oIk

1 lnczpencently of changes which were intrccuced te the engines as =

- result cf triels anc in=-flight tests, in tre yesrs 19€1-1962 the version
; cf HO - 1C ging with zn zftercurner vas develored. This versicn uas
:3 built znc tested on & test stend. The pbteinsc results were encouraning:
ki
1 - increase of startinc thrust ( 3 minutes) to S40 k3, ie. by abcout
E 20% without chanoe in maximun a8)lowed gas temperature at turcine
i ehaust (720°C),

- increas- of specific fuel consumpticn during the afterburner to
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8 Fuel Gellivery to the aftorourner injectcr was eccomplishec by 2 cone
Ssupply sy:=tem. Ine exhaust cone was CCH:LdﬂLlﬂLL rsgulsted. The version

;‘i of RU - 10 enyine with the afterburner was not further gevelooeo and dic
not yc into proouction. Tne cevelcpment werk, houever, permittec in a

certain Ch;:EGILL verify tre engine gas-cynamic cepabilit

cesigners skills,
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] This shert history of the conception znc cevelopment work cn the

=0=-10 Tn;fﬁ=6¢9t* was manufactured in the years 1561 - Wﬁﬁf)a‘1r.s et

Yeast in part tc ocet 2 perspective on the renge and cepth of work on tne

HO - 10 engire, This descite that in crinciple it was not 2 target engine, bud
Fulfilled its rcle s= a intermediate prepulsicn of a treining plane

T3 = 11 "Iskra" ana for severel years was uSed in the sviztion schoc)

planes.

Axial jurcine tngine GID =350

Tt et et P

The GTD = 350 enuine produced since 1966 on & Soviet license is a

E | dual spuol helicopter engine with 2 tuc stage turvine. Tre compressor !
:[ with seven axia! stzoes anc cone centrifugal has & conpression ratio of i
:} 5.92 0.1 and airflcw cf ;.1r1tr.tz’4%?% et 45,000 rpm. :
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The exh-ust duct bcdy tcogether with the vanes is of welded construction
and made of stainle-« steel.The steel rotor:cnsists of seven disc axia)
rempressorg ana the centrifugz) bladeless diffuser stagz. The bleeoc
valve mounted on a compressor booy prevents instebility of compressor
action.

The exial cumbustion chamoer of the reverse type with a central fuel
injectiun, is supplieu witn air fron two nozzles. The werk factor changes
tne flow in the engine twice: in the combusticn chember anc behind the You
pressure turtine. The work fuel injectcr is the centrifugel, twuo channel,
single nozzle type. The ignition system ccnsists cof injector and semi-

conductor ignition plug. The compressor turbire cf GTD -

i

[ =
o

o

engine is the
single stace type. Tre shroudless rotor blacdes have "fir-tree" bases. The
rctatinno disk is air ccoled. The venes are precision cast and rigioly

mounted. The Yow pressure turbine (free) has tuc staces and rotetes at

o

constant ancular velocity of ZL0OC rrm., The shroudec blaces are fir-trze
mounted. The rctzting discs zre joimec with bolts. The vanes are weldeo to
stationary rings. The bearings ares cf a be!)l type. The
terminated with two uvucts of irregulsr cross section.
ine engine recuction geal consists cf cast magnesium a'loy hcus;“‘%

ano tuc cylincricel gears. To the housing there are attacn lectric
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starter of 3 ym glectric power, pump, regulatcr, tecrcmeter anc the oi)
pump oriven by the high compresscr turbine, the speecd coverner anc ths
tachometer driven by the low .ressure turbine.

The closec lubtriceticn system, with the helding tank of 12.5 1
caracity anc the coceoler is housed on a helicopter main freme. The spur-
gear oi' pumo with a2 boost section and four scavenging sections has &

l H H 74r‘r'€ ?
throughout of 71/m. The ci' pressure is 3% 0.5 /em”

The stzrting svetem assures the autcmatic engins restart uc to the

o

ttuce of LIOC m using the electric starter. The igniter plua is

pUwereu by a cepzcitive cischaige system. The fuel system consists of the
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purp-renulater witt built-in cut off velve ( the pump delivers fuel to

i the injector znd limits the maximum powsr), low pressure turbine re-
j} voluticr Yimiter, the dump velve contrc! sicnal transmitter anc the electro-
magnetic valve contrclling the fuel flow ouring starting.

inhe engine ueicing, sutomatically cocntrclled, is accomplished by
CLmpresscr celiveled Nealwl 2iTl.
{ The maximun thrust horsepouwer at which five minutes of work is

3 allowen is LOOKWF, the specific fuel comsumption a

-
o
=3
'
w
0
(m)
=]
el
e
.
e
=}
- )
o
]

i
0.370 kg/ :2::£}rs ges temperature behind the turbine is 270° C. Ncmina?
E 4 ﬁ
b | thrust horsspower is 220 &%= The 2))ouwed encine working time 2t this power

[

Maximum shaft rom at the recuctor cutout is S04 rpm.

e
n

minutes.,
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The accelerzticn time from idle to starting cendition is 15 s. GCut=

inz engine cinensicns: leroth = 1250 rm, width - €20 mm, height - €30 mm.

o

The "dry" engine mass (without =lectric starter, =xhzust ouct, thermccouples,
. : —4@jV‘
techotetsrs, vil pressure and temperature transducer ) is 135 % 2.7 ¥ax
The plesent tine wetueen repaiirs - 10L0 h.
o transmit the GTU - 35U engine power to the nmeliccpter rotor, the
thiee-stege maln treznsmissicn WR -2 is used. The first stege cunsists cof

tuc pair conical yeers. The secono snc thirc e congists of four pzirs
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cf cylindricel geers. Twe unidirectional clutchzs permit the gisconmection
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nsmissicn from the encine or engine from the tremesmissicn in thz cass
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autorctation. The tr=nsmission alsoc drives the brzke powering shaft
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brake the helicopter rotor), the tail prepeller shaft, ana the pouer

enerateor shaft. The maximun speeg of the transmission shaft or the rotor,

g
: Ll

is 24€ rpm, meximum teorgus 2150 The Jubrication system is incepencent
: Lz 2
of the enoine. 041 press ure is 2 tc JWZCm . Mass of the cry trans-

mission is 29T kg, anc outline dimensions are: lencth - 50 mm, wictn -

:J ©7€& am, height - 1470 mm. The trensmission is in grococuction since tne

miacle of 1%566.
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Rircret't turcine encines cof reolish procouction
5 gan
Vi Lis-1 Lis-2 Lis-S HO-10 $0-1
- !
3 2270 2700 3380° 7% 1000-2% « |
L 11560 11560 11560 13800 15600
5 1,07 1.07 2,0 118 1,045+2%
el
G 2400 730 838-2%,
- 5000 15100
g 1.06 1,18 1.02142%,
‘) 2160 650 760-2%,
S A
|C' 10870 14500
" i\ 1,05 118 1,0142% 4
i 4151 4181 41521 4.08:1 48:1 » :
B wysckodé wysokosl A he‘\?\"r §
l} 1273 - 7 - 764 J §’
szerokodl s2emhoid i
= 767 jhity - “on \,[ AN% i
t 2640 218
s 808 en 909 269 7
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Pclish training jet aircraft 75 - 11 "Iskra" with the 50 encine,
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