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GRAPHICS DISCLAIMER

All figures, graphics, taBles, equations, etc. merged into this
translation were extracted from the best quality copy available.
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gnwine 15 installed a wind turbine starter, with a starting time of 5%

seconds.

Currently, relatively little synthetic nmaterial is used for this engine,
but in the future, carbon fiber fan.vanes andkotﬁet cgnyopgntlfau%’,:lqrbliea
made of synthetic material will be used. o N

The D-36 1s a high byp#ss ratio turbotah-éng;ﬁp iﬁat the Sové;tiqnion
began to develop in the beginning of the seventies. The main characteristics
of this engine are that it has a life as long isy18,000 bourl;'th{svwa;
achleved by the use of new technology and new materials, as well as by the
installation of additional safety structures and a warning installation. The
noisc of the engine is low, which was realized by the improvement of the
design of the inner and outer cover and the addition of noise insulating
material, by increasing the axial gap between the fan rotor vanes and the
stator vanes, as Wwell as by a well thought-out accommodation of the numbers of
rotor vanes and stator vanes, In addition, the quantity of pollutants
exhausted from this engine is small, and is able to meet the pertinent
standards of international civilian
aeronautics organizations. Figure 3
shows the external appearance of the . et
2hgine. The table below [not included

in translated materials] lists the main

technological data for the D-18T and thq

D-36 engines.

The D-18T is used in the An-124 )
long distance transport plane. This ﬁg@
plane was displayed for the tirstjtill:f'qg
at the Paris Air Fair in 1985. Thii,;i% ]
at the time the largest transport'pla.;i@y;,:.
in the world (surpassed now by the % <%

Soviet An-~225). S N
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THE THIRD GENERATION OF SOVIET CIVILIAN-USE TURBOFAN ENGINES ¥

niav Miug

At the beginning of the 1960's, the Soﬂ,ot ,Un:l gan o dﬂ:&h )¢
hh ,, .. [
turbofan engines for civilian user 'ro utc fﬁoy.b'r;% q oped ’thrn 4’

qeneratlons./ . h -a-f
- ~ : . (“, L | .1{, ’ S R

.
FUTUR M et e b

The first generation (1960-71970)2 - A S ]
D-20P (used on Tu-124), g AN N P
D-30 (used on Tu-134), ./

NK-3-2U (used on Tu-154) ;

N

%

o e e e T {

The second generation (19’70 1980) ¢ )
D 30KU (used in I1- 62K and Tu-1541) | ¢ ;
NK 86 (uscd in Il- 86) o

P e U — -

The thnd gcm.).ation (1980 1990)\ -
"D-36 (used in Yake- 42)
’,D -13T (used in hn- 124),
D-905 (used in Tu-204 and I1-96-300),

e -

All third generation turbofans are high bypass ratio turbofans, and are
representatlve of the current technological level of 30viet civilun turbofan

engines. - Lo et e C'/ / )/,,‘ -
. 4‘-} ¢ ¢
The D-18T and the D-36. Development om tic%ﬁuﬁ mm 1t’ rl’o ftﬁd o”t
the seventies by the Luotaliefu Engine D}ni “ﬁrﬁﬁl,éﬂ“‘ttotqm
tested in 1981, and a test flight was udo,tn 198 %lt\th‘ Aldyk.l 3
production began. This is the Soviot Unlvi 'ﬁi gﬁmtﬁtlﬂm,,
ratic turbofan engine. The deliqngptwipl&lv
should have a low fuel consumption. rate;when o

light, that it should have a long lito. and. thqg,,uW!uw Bt “

performance. To meet these objectivu,A the D-18T uses thres rotor structure

[ . s,

e A A - apan | e
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aud o destygn 1 which the core and the outor cover of the fan are separate” *
exhaust air. In order to reduce technological risks and to demonstrate
vpltacally foasslaiity of the whole design and all components, the Design
Burcvau f11st developed a version of the D-18T that was smaller in scale, the

D-3C. E . . _
T P e SR T
. ‘ir.;’“ QR
The main conpounents of the D-18T . slLi

are: 1) A single-level fan (see Fiq; 5’»?
Wwith 33 broad chord titanium alloy S
vanus; at a location of 2/3 of their k
height, there is an protruding anti-
vibration platform. The diameter of the
fan 1s 2,330 mm, and the wheel hub ratio
is 0.30. The rotor rotational speed is
3,300 rpm. 2} A seven-level low
pressure compressor with adjustable
intake nozzle guide vanes. The inlet

diameter 15 300 uwn, and the length 1s 66

Bt E '";" o

mm. The rotor rotation rate is 5,750 Fig. 1. 3;137 fan.
rpm.  3) A seven-level high pressure
conpressor {sce Fig. 2). The vanes of
the forwavrd ranks are manufactured from
titaniuw alloy, and those of the rear
ranks arc¢ made of steel. The rotational
rate of the rotor is 9,000 rpm. 4) A
circular combustion chamber with 16
atomization nozzles. 5) A one-level
high pressure turbine using directional
crystal cooled blades. 6) A tour-lovol'zi
lov pressure turbine transmission tan,;l
On the outer ring of the turbine thorelgqﬁ? ;;mmgu
is 2 0.5 to 0.8 nm thick plasma nctal-;ff; YTva
sprayed layer to guarantee the seal of .. §

Al ‘_-“ ;"f’f
rotor vanes and the motor box. On the rig. 4,; 3 Pessure

Best Available Copy



