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SUMMARY

I. Subject

Development of Small Turboshaft Engine Technology for a Helicoptor(l)

II. Objectives and Significance of Research

Turboshaft engines for helicoptor are high value-added products which
require technologies composed of advanced design, engineering, material,
manufacturing and performance testing. This technology is the basic and
core technology which should be established for 2000s.

Engines for helicoptor have been assembled but have never Dbeen
developed domestically. Technologies of the engine system design and
performance test are urgently needed because the technological gap in the
field of manufacturing industries between developed countries and us will be
serious in the 21st century if these technologies are not adopted as soon as
possible.

Recently, according to the steadily increasing demand for helicoptors, the
development of new helicopters has become pertinent. This demand will
also invoke the need for the development of propulsion systems, ie,
turboshaft engines. This project has bheen performed to raise the technology

of design and upgrade of turboshaft engine for the demand in the near



future.

III. Contents and Scope of Research

This project is focused on the development of an engine which has the
appropriate power required for the potential helicoptor which will be in
demand in the near future.

Firstly, the trend of technology for turboshaft engine has been analyzed,
and data base has been established. As a base engine for the upgrade of
helicoptor propulsion system, an engine which produces similar power to the
requirement was selected after several steps of evaluation procedure among
potential candidate engines in the world. System analysis was performed
regarding the base engine to select core parts which should be re-designed
for upgrading.  Then, the methodology of upgrade of core parts was
established and performed. Base on this year’'s result, design for upgrade

and manufacturing of core components will be performed in the next year.

IV. Results and Suggestions

Through this project, the data base regarding the turboshaft engine and
the base of upgrade technology have been established. This project will
affect other industries related to gas turbine engines(ie., turbomachineries
etc.). It is expected that this will be resulted in the increment of

localization rate and substitution effect on import products.
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ABB ! air bypass band

AIS . anti-icing system

AOHE : air-oil heat exchanger

Ce : SFC

Cp . specific heat ratio

EER . electronic engine regulator

GVA ! guide vane apparatus

'H . stage loading

h . enthalpy

IGVA ! inlet guide vane apparatus

1PS : inlet particle separator

N1 . turbocompressor rotation speed, [rpm]
N2 . power turbine rotation speed, [rpm]
Ncor ! corrected rpm

Ne : engine power, [hpl

PR . pressure ratio

PT : power turbine

PTPA : power turbine protection automation
SFC(Ce): specific fuel consumption, [kg/hp-h]
T ! temperature

TC ' turbocompressor

TET : turbine exit temperature, [K]

TIT  : turbine inlet gas temperature, [K]



TMM : torque moment meter
Wa( m) : air flow rate, [kg/s]

m . efficiency

subscript
-f : fuel

- a . air
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M F74et) ol Uxs AdARSERE UV A4de 18 (32dA Be
ukel Zo] AAAL HolvA BW &Eo]l "oy, e HUEgETs) A
A2 AAANE 18ty &0 Aoyl S E gAY &35 o549
ZAAHN AUEgo HE2 AAHY,

YelA o F A=o| off-design point} part-load AEjAE 4&7 B2
ot ol EHl &A&71A AdEHER F2It el A pme R AFd



e AHr £ 2Hfode Bo) AME-E YA ¥t W) free-shaft
engine> %A rpmoA ZE3}= Aol ofvZ HALKES WHBAA Y& W
SAFIEE & rpmARaA AEHL s Bl §lk ol d¢EU1st 4EH
1 9oz FHEW Abole] fFu & BAZE FAlY wEE ook 3§17
w| F-o]t},

Wzl free-shaft engine2 ¢&7] ASE AdA Ao EL99-2 wali
A5 =g AAV 7Hsslth GFEHWNGAME mpmd BHY 97 A2E Tt
FAll W3yl wWEe] o2 g UV W3t WH9e ¥aF Ao aE=
a3 3294 BEe] HY &S 1EE F9 /AAA £t sk Power
turbine 7F2WA7|Z2HE Ra=Ho 7] Wi 52 882 FAE3es A
A7t 7VE3tth o] uwlFo] free-shaft engined ¥ R34 %5o] fixed-shaft
engine® .t A Y3,

ol9}ol % free-shaft engined T3 2L AHo] A FE7]9 JALEE+=
AR =7l wat ZA Fel7t A7, g 6,000 - 50,000 rpmy Hell &5
o whde AAl $4HE F¥F 4£%E  1,000mpmasFo] HEe,
Fixed-shaft engine®] 7-%-ol= BRWlo] 4Z719 FAF rpme 2 Az
Ak A5 983y wkA 71418 &4 0] BolA free-shaft engineol
Ae FEEYS o= AX 3 mpmolA AEINEE AASY FALHE £d
4 Atk X3 free-shaft engine 71E9 turbojet engine®] gasAy~7lel &7
BNl RFato) o] Loldt FFE zka Qo

Xl 2 &® Free-shaft cycle 84

o] alAe 7& cycled Wix¢} h-s diagrame 1@ (3.3)7 2t} e 44
o4 he A8y, Tre ALE, Py 48, Pre AYY, Cpe AYWYE, n= &



&8 Ve e 2 B399 S grg
FE7 9HS

2=l
Tn _I_’__ 4 -1
e (P

AEFENCDHE TFa=H 28 &

Pp)\ 7
lu(Pn)

714 AFEVCDE FEvl=

Ah«c:h-n—kn:: Cp (Bz‘u/lbm)

s A
fo

dhg=cp Tnna ( Btu/ lbm)

FERAPDY AT ==

H &9 dguAs

2=l
] ( Btuf Ibwm)

By
l-(Pﬂ)
e Zn}8(Shaft Horsepower, SHP) % A%w=(Brake Horsepower
BHP)2. 2 RASH g3 Zrt

BHP\ _ 4h pa .
( m, )“ 707 (hp + sec/ tby)

Ak o= cp Trliniim




HAs AR & A4l 4 B Ao

. mlhp—hn)x3,600
my= 1 LHV) (b, /57

_

o714 LHVE 948 4% low heating value® £t}



H 4z 4% HEIZHE FRATIC] g Weok A N
& MY

o
=

2
=

H1E 28 UHRBEHE 28 JIAEUAN(GTE)S] M 8§ HE B4y

B doAde & a7 Add AW 7 1500 hpF o)3ke] dFH
€ GTEY HARFE AA% ndsgdot. Fa=E 350 - 400 hp oj3te] g
FE4 FYFARE H2E dAo) Yutyow AgEI Pomg o) P9
GTEE TEAL A LS deent

A% GTES HASLEL A9 =Z7), AAAA A7), dA 49, "Had 7
=3 AR AHEAF m2t FHedo. agy o) 10 -15 deltk AW Fa
54, AlolE Wi, AAVIE, AFEA T F37] A9 dAE el o
ANEL. Z718 GTEY Aldl= ol2ig dd9 HEed 93 Eidch o
22 AAEFE AT o dA9 8% v @A AFE A5 s}
71 SdAE AR ALY 718 GTES /Asdske] =A% "dart o

1500 hpw olstellAl HAe #7F 7eE 7L de dAFH GTEE o
=3 2L 718 dAEoTh

- TM319, TM333 A A4 (Turbomeca, France)

- PW206(Pratt-Whitney, Canada)
TV-0-100, RD-600 (Russia)
T800, CTS800 (Allison/Garrett, USA)
MTR-390 (MTU/Turhomeca/Rolls-Royce)

- T700(General Electric, USA)

o] ARAE Lo 1950 - 60 Yo HAE FEL HEF dAAF YL

W, AZ A & Fel Aok 2y ol#F AAEL J1eH FHAA

o



B ) HEolx Ao oo == AR &3 At

- GTE350(USSR)

- GTE PT6 AlY(Pratt-Whitney, Canada)

- GTE250 Ald(Allison, USA)

- Gem(Rolls - Royce, 9=) &
dFH A 549 AT M- 9T A 71E2 800 hpF 28 AR}
o] el wmFoA A35<Q ATDE(Advanced Technology Demonstrator
Engine) program¥ 2L Q7 2 A3 T2 E B3} AU

1. 1500 hp & ©]3} SGTE(Small GTE)e] #§ AR

¥ ADe 84 & 429 5429 daFH *}%El = SGTES F
£ AFAAe] F8 vl S BEFT lon o 2F ddSe Ay wA
AEE B 5 UEE QA& dASAER 7§313}9&E‘r

2% DL 4% LAFHd FEHT YE 1500 hp olF F F&
SGTES MFAZAE Jehll™, 2 30702] MFaRe] o] Wld g

1000 hp & ol38te] o] 7AF 207} Aoz thE AAEH ol AL
thg-3 ol 2/ AfeE U 4

1) R A 2FolE 19609 Zo] AAE Allison 250-C205} 80dthel ¢4
Q1 RS AAg TM319, TM333, PW20BA So) E3gr},

2) 1200 - 1300 hp 2] T800-LHT-800, MTR390, RD-600% ¥33 A&
AR ltﬁ IFL oA AE-F9 AL FeE dA BE FFd A= M
| 7E2 F7He AEERY

1660 hp & o142l T700 4N A9 SGTE Az o] w& o3g mzlen
oleigh owol EWF 9XE AAGTh T700-GE-700 & 7158 dAL
AAs7] 45t GEARE F AR ek Al2"] (9F 140,000 AIZH) 183 Fhx



E (41) BLE AR ALY

Engines Ne, Ce, PR TIT, Wa, Weight,
hp kg/hp.h K kg/s kg
Allison
1. 250-C20B 420 0.295 7.2 1.56 72
2, 250-c28 500 0.290 7.1 1.96 99
3. 250-C30 650 0.268 8.5 2.54 107
4. 250-C34 735 0.270 8.5 2.54 116
Textron Lycoming
5. LTS101-600 592 0.259 8.4 1297 2.18 109
6. LTS101-650 615 0.259 8.4 2.18 115
7. LT8101-750 742 0.259 8.8 122
Pratt & Whitney
8. PW206 603 0.252 8.1 1.95 107
9. PT6B-36 995 0.260 7.1 171
Turbomeca
10. TM319 460 0.250 8.5 1300 1.60 85
11. TM319-1 479 0.252 8.0 1380 92
12. TM319-2 603 0.246 8.0 1380 92
13. Arriel 1 650 0.260 8.0 1273 2.40 108
14. Arriel 1C 710 9.0 115
15. Arriel 2 870 0.236 125
16. TM333-1A 850 0.236 11.0] 1370 140
17. TM333B 980 0.234 1450
Rolls-Royce
18. Gem 2 830 0.240 12.0} 1240 3.13 150
19. Gem 4 950 0.230 13.0f 1365 3.40 156
20. Gem 41-1 1000 0.221 1400 3.54 156
21. Gem 60 1135 0.218 4.72 155
MTR
22. MTR.390 1300 0.201 13.0| 1450 3.20 169
LHTEC .
23. T800-LHT-800 1322 0.207 14.0] 1473 3.4 136
General Electric
24. T700-GEB-700 1543 0.213 17.01 1473 4.5 188
RDBM
25. RD-600 1300 0.206 12.8] 1426 3.91 215
OMDB
26. TV-0-100 720 0.255 9.2 | 1300 2.66 160

__35__




L) AZAIF40,000 AizDel il wl¢ B AP FYSGT ol o
9o 43 AR=ERY AF 20$ 2 Hden 145, AFE, A £, A
nF-E HHAL 5 ANTh

7} AR &9

HZ A2 EFE= AEF s BFE FRARY o S §AF
F2AGAE HY & 5 lojof gk o] A dAZYo] L FAWI)
qNE QA fFA=loF gohe AL duigth A4 AFE A2
frAe g dutEQl 71EE AYH UA Ltk AE Eo] njZAE GATE,
MTE program 22 AA" I AL H=1220m t = 35 °C ZANA
AAEY FA f7AMEe] Beso] glon, HAolirs H2 wEAE €
AFE e il BE2H713EdA t =40 °C @ Wl H = 0 - 3220 m 71A o]
FE5YE A% A7) A4 Ao

olF {FAME-E WUFAIZITE AL 2HE ¥ (excessive power; ©)FEY 1
oo & 28)& 7k AR AR FHY FFEHoor gris AL ondit
¥ (42) o 3" (43 849 Ui dFE GTES A¥ A AuEdyy
WELE HAFETh o] ade2RE AE AAHE AIEL HHF 30 - 40 %9l
AFste 2342Ee AT T daJ) Ade A& & F A o)A 2njse
AL Add 4953 dAEH(F, €Y ATLE TITZF g £ 539 3
AEE Newol HUR ST2AFA BE 713NN Ao A8 & 5 e
Z8)o] REU/INECIA AT v BaF o|FF¥wot oF 30 - 40
% xolol fti= Aotk 2AEHY FL 5T IFEHY A% @79 9
3 thz2A BFAA

2343 AXY HLL 99 F AA LT7A §F dPo) 23Y o)
23} 3el9] OEl(one engine inoperative)E& AF & 4 YA k. OElY W3



AWHQ AL o FFH Hakel 10 - 15 % ¥ FHolth LA Al
A" de BARANN 30 % ZHELE o] ATAFE R BEITH
(42) F2).

g A7dA +9% daFE o zfsa% A9s 9% AEPgeze d
Agol g QiAA AP A LFAeR FR Al & Uk W
Mz 7 HAES AA ARE AWEW AT TE PP FHE vehin
gedl @ SAAE AdEdos AMR(QLGD) 2HE HBET QI o
g e 90 QAW FAHE B TES Yrhie Wyes ol
29e Uehle 297t Aenz BAT W 98 9ast Yok

4o rl

v}, H)9 2 AH]-8(SFC; specific fuel consumption)

a8 (44) ¥ ARAFGGAA A NEFAAYG AAFA A =
:1%1 (45) & A9 Alo)F W+E RYFa Y. <] :1%1011—‘?—1 A&

& SFCeo} %719 A €%H] PRe HUWIYT2E TITY #A il
A

A dAZZ o] 1000 hp 182 Agds Wz gule FHEHA o o
Ao AA ZAEWHSFE PR =9 ~ 10, TIT = 1300 - 1370 K, 282 iz SFC
= 024 - 026 kg/hp-h RA=xoltk, W Z(ATDE program)it Ao}
(SGTE-2002)ell A1 7ldkEl 1000 hp ©l3te] AFAANE TIT7} 1450 - 1470 K
ol Wz EM-& ALE3lT Yom PR = 13 - 14590 2gEH €] 457171 AH8-H
Tk ol sl 800 - 1000 hp F HAAWE 10 - 15 % & fuel
effectiveness®} 0.215 - 0225 kg/hp—hel SFCE 7HA &= e AT /Al
V8 At

Wzhg JlAwAy] gue g4z AAE 1200 - 1300 hp & AZ(T800,
RD-600, MTR390)e1 2+ H&5QQom 722 xE 1500 - 1550 K, ¢5Hl= PR

il
iz
o
o



=13 - 145, SFC+ 020 - 0.21 kg/hp-hZ 4= AT,

O9 (44 SGTEZF @A g A&-Folw vt ARAQ /ML DA o
PeE G 4 Atk JIEFHoZ o R TAL JE BEFEY EEE X
AU Z7kehe WY olAl Ale]lE¥S PRI TITE FVMAAHLERN AF & &
Atk Y (46) & 50 - 60} 70 - 80 EH(2)el AAH TN Ao
N AL BAFr), o] R&EA 5 (throttling performance; SFC vs. hp)&
HZ AAE ANQ) 955 SFC7) FoldL B £ Utk

Relative horsepower Ne = 05914 SFCe Z7h= AR (1)e] 26 - 27% 2
B wiEka A 2 16%6) AR gtk o] olfe AR (2)7) B F& AL
ol WSE 7HX1 o ¢iRAd 9A BE unitEe] HAH3 HUAL o5
Ao B& A Adte AAE 7] Wi el

GTES ZFATL 4 NS HEAZe 2N A3 AM= A ol
3 vy Bg dze dAe Qe et Aelw o)z A
ZFE oA o HA@25 ~ 3 Ae)h)E Ze Ao AL AN &¥
o] &-AH o},

o}, ¥]3 F(specific weight)

AR FFE 4= A A7 o 1 olfe AL FAd= F
E, A", ZAEd disly wxd AR/ ARH A uifg A d
%o oW F&FE A2H® RESC] Y duA HFA &S AU
N s wEolt,

a8 47 & FHFEH A FF) dF FHAHYD AQlE BT glon,
d2oE oF ANEH I LEE FF U 495ty &3] w2
ANd WEFE RF Qo

A 1087 A7 AAst e e Az den, oz Wusis



e &2 RS 582 £3350 g,
ARe A7 #Aa
ARz o} =9 Z7}
- 89 2wy
- #A¥] A7
AL GAE AXNL §L AlolE ¥4E k= da
GTESC R AZ TA4HL e 8TAIL &3 2t}
~ 47 & B 7I(PS; inlet particle separator)
- Wz} "2 ukg A} Ajo] AjxH]
- AFY FYEH 2T
- WHGE Flojuka
o] BE Aol A A%E AANNY FF 27t WA BAE &
AT WFFe] FAE specific powers} SFCe) @e ZJ'Z::O\]E Basln 44
o] XA gtk T ZHd S0 AAY Be dAAEA AR Fako)
At AE%e B+ A3, B2 Al A28 A3 A
A SGTES] wAdei= WiEdd g4 7low28 742 800 - 900 hpF
AAAX dry specific weight 013 - 0.16 keg/hpS o1& 4 Yt F=Folt} o
g e Fx 22 AR A Aclast Ax¥ R FuE A4y =
FE Fada o9 REEF S 2Fn ool i)

!

2

=

2. AATA
A2 AYFH AN wnit AA PHL oMY A BAHS o] B Holn
AT AR AFHY HATHL &3 Bk
- AL 9 YF7S B WAE 2E B slany)
- 19 4E7Y EFREFA) G2 oA Al 24



7] AH%-

- WZte] Qle 18F 19 HYl & Y SIS 231 JYe 29 HY
Al-8-

- A5 (reverse flow type), annular GA7] A4

- 22 F9 EV)) gy AR dAAT)Y Algo JlAmA T
o] A& (FL 7t237e AREN 29 o] A2 AWEY
o] 7V&A 3

- Uz ], 29 SEHERNE AT EFY TS JtsA F

A% 22 AAFHCI22A7] + AFEHDL O3 2L FEH st20A

71el 2A% & AW AdE FA = fsi.
- Bl®Z AR (turboshaft engine)
- BRI F 4 (turboprop engine)
- B RAE A A(turbojet engine)
- B2 AR (turbofan engine)
- APU(auxiliary power unit)

& E°] LTP-101 E|RXF, 600 APU, ALFIOl El® 3 dlAL L TS-101
HEZAA o 21E D50l Hrh ol A9 subsystemS R thegy 2
< ARNER FA= Aot :

- ARFFZA Y ARA A A 25 (ECS)
29 A"
A7 A"
F7] Al2F
AlE A2E(F7] = F3Y), §

HZ e 22 AL IPS, gjector T W, FH 21 o]8le] THE A

2¥& o] 843 AX AlA Al2®(dust cleaning system)g TAST ow



=9 22 AHFEHE AL FHENSY JAXE S FAET] 95ie yn
Fa JloltAg JiAa i),

AJAHA AFoz B9 unit $8 #2ANIE 2% A9 @edls & =
A ojH) B F)F V]gqol I 1Y (48)d] R upsl e AAA
FE GE T-700019] & BES7} 22 3Ake) o)A =ellel T58¢) 6000709
Hl3lY 45007 2 A s e, RTM32241 2 (RR/Turbomeca/MTU) 2] BES5&
F 50% Ax FAAFHUL ol ¥2UY FHIES %"“7}*]714"3“1 7V&3k4
o AAFAGA F ZH Wolge] FE(cavity)d FE LA ZH
Wo 2 AARATL Ych(TM333 A& 272 TEoHe 7}7‘1 At

A AA9A modulests WEA o}y, o AAEM moduled) SAH= 3
~6 °I® Z} module LAY A4 ALESHE Y FAld TEHUL W 4T W
2A 3& & ¢ Atk °1E YAME 4 moduled LAY W WEe zAe)
e Ax ¥ AAEr}t agsoAdny, g 9P Fro RIAFE 2%
FH&BtAIACE 30, moduled et REWE sXu glojof stm RAFH=
A% T WL JhAok gtk Module L ©A RAdnic: Gosimz w
21 #¥ modulenAE BT 4 AHS S8 28lx F3)HAHoverhaul)?]
b EF A 3 0, 7k REAT & AHES4ELS AT 5 YA & o

ro(

o

}.91_1

o 2

& vhe} ol gAY 5 Folx dAY AL 28 7] 93 =
}%‘-—4 571 ERlo] ALE-E T Ytk olA sbeAe sAAdy FEA
“ﬂ of 33 A¥RAE Fevh LAFH A Fe¥d U A )

< g3 Zel HrE £
‘%}"}r*} Ae) F7F ZAAHANIE (49) F=). 4= PR=85- 10 &
ol 10 - 12 BA(TS8, TV-3-117)e1A 7F5AQE Ao) dA= 1 - 387

o rlo



A A@ENoH, o AN AF7E ALE-3ET, bladed] FH3F) AAH
tipal ) &% F7le) 23le] AA=HAT.

EFR(EFENATY) AE719M4 dEES A5UL 94 457 DA
A o] ATHY (410) FX). & &4HH] PR = 9 - 17 ¥ A 94 ¢=
717k 55 - 75 % o ¢4FUL FYAe FF AFSA7) &E7) Y
A YT tda FREA dol Utk o] Fake FARTE 7 GAlA g
o] HAHzAF g A Af(margin of stability)s Zted FdIFL F
o

a9 (41002 BFFaE H =023 ~ 025 du) A4 4279 25 ¢=v4)
g 24&d. mdde @Al 8 vy 2D 5 JA dFE H = 028
- 030 9 g& AHS 75 E Ao2 JdEY, a8y qrld &2 gEuje 7
= 57 437 TEAH A A9 A4 7 do] AF G YA &A
=g 27t AEA T HZdE PEFEHE GTEY g2z 9
A FF717F de] AME-ET S-S FolE & tHad 411 #F=), dH=
PR= 13 -14 ¢l 22 1% ¥4l &5717F A2 T800, MTR390 e -85
th o] ¥&F71AA PR = 51 - 52 Q1 A SAldME B2 &5 A$WA x
mpm)E 7 FAE3, J8u PR = 25 - 27 ¢ 2€@AldAE QAR 28
A g tipEhEE JHAT ol#d &1 AP e g

- v Al

O M I
"Zq"r: TET

- & (axial + centrifugal) =7 & L & &
- F& AT SHEAC 49 F7] #FY RANANE F2 BEY 0
27t g4&719 Aed AuFes &AL g3
npA e AFFE FHL2 /ME ARANA AFEHE dFE AAdE we
%83}



dAdA A58 Q27T (412) FR)= o 1500 - 1550 K & 7t~ &
T eRAMAAE & AEL @t} o] 2AFAAN AV HY 479 &
=4e) BFYEs)t BRAER F AT FEodA "R a723E AT
Atk tole FtAexZybeE SR WSS, 7tx 350] HEloR &
e 2o WAL g B BV AP aTEHY wEA tEexgs wd
Ae gAsted oalgol BAR. niFeA AW TIT = 1600 - 1700 Kel
A Axr] Ade stage) BFAT} 40 %A LagE BAFa 3 9l
AL RE HYlgAE BolEad & gle &xolth olde Ase] grish=
AL TIT7F 1450 - 1480 Kol =& zk+= 800 - 1000 hp 79 g7 GTE

o3 d45Y A4/ AAsde Aol

197 £ 28 HHEsL ¢278 FEI] Y8td AHEH AT PR =
9 - 112 &7 =7 92 12 AR dAs e FEd AAY
olu}, o}& 7Al Aed, A= dEd AAAA olF UL AARII G
et 2d (413) & old EHHY blade rootell X QAFES #& FAAT
2 339 T AL HBAFETh Stress levelo] thh =AW TM333%
TV-0-1000 A A3l Qe JS26 Ao Faa 2 18 Fae v
W7t bladed] &3 Aol 7Hsditt, A¥Ae 2 B o5 A< blade root
A2l ThE stress levele AA 849 REge ST

Yl el A 2AE tipSEE TM33304 A=A AL 2= EA
2 474 942 & 5 A Ao Ad FHANY FFEA A= B T

HO

z WEHEE dAHgen oRe HY £ £2 AAE Ui 44 2
o H¥lg 2% §AE B o oHA wEAL 22 ¢¥ A& M 194
gulo A ANAdsty A 249 dde 55 F2E HEAAA 9
2% & Ut



=

& dzxe dard 2g gyle] ¢3H PR = 118 7M1 ¢F718 759
Aed A% WZEZE vane bladeE ALE-Eld BlW ¢JF2x o] o) 87 H
gL 194 B Haq 44 Adsdoyd 342 &

o

vl A Alo] Al2E
godthie AuvaA dalFel Azl FADEC(Full Authority Digital Engine
Control) Beje] AHEAol Al2"o] da H&=7] AFAE. o] Ao Al=H
o gXAE dsAANS 293 F 4 A A714, £AA olF channelo]
o, T WA AR Az Al2®e] «¥] channel2 AHE 7bEdch &, s
channel(71% channel)& L AMelatn ¥ WA channeld H|Z ZF3w
el " 2] cross checkingdll AF4-¥t}h. Channel®] A WRe) FHAL Al2=glejy
2EA o] o5le] $£E 03 o]Fo]An, F channele] 2F 3L W Az A
ol AE TE $F0 2 FAAGHY qu] A2goz APHA
zq AAA FAE gy 2L 7S YR,

- AAA%, 7k28A 7] 744, throttling

- AREWY A

- dAdse) dAR A .

- guide vane FX 2 ¢37)9) by-pass ‘WH Ao}

- % Az9) AFAde synchronization

- surging, }€, AFEN 2E ) &FEER TH BT

- dA7)A Bge] ARE B FATY IE

- W) (anti-icing) A12®3} fuel drainage A2 <) Ao

- A Al2" 822 33 (monitor)

- dA FA IS A29E 4% AR AT

0,



gu] fAGEA A28 e 2L 75 JHAT Jdoh
- A A (static), Ho](transition) ZHEA] AF 4H] A
- A8 4v9 AU, HAi A
- guide vane %X ¢} air diverter WH 2] relay control
- Q1A ¢] shutdown
A FE A AR Aol 718 BPe A ARE A HHGA A
gt 719 ZE moded Wz}l o8 Hsrl Wile W AFE E(RIFY
©] main rotor)2l ARE FAETE FAsh= Aolth o] A2HL thEe] A
& Al
- A {F71e g0 AEx
- 4" A 4EVY AU A &=
- o 7k 2%
- HY )5 &9
- A torque
el dA 2FAXN7 3AY wW HY  regime restrictors U
contingency regime®] #kol| wEt},

s I R s

Aed g BE:e RFE7|z dF B5F 7149 e w®E Aux
(7% #&); on condition maintenance)?} 27}x] 9 &) dig sde] 3l
o}, dAe e GTEE TAsE AAZie B9 olvzl A= FAFHY
LFzA 93 FYd, o] &FRAL A AFTE A 2 FAS
e 94X g 244 a2,

ALE71ZEe] TAE BEe] 3% £ 7izte]l AAE FHEE & e Aoy,
Hlg AlolZ Fo 2 XAIFY gk AR AA 712 dvrde = 1500 -



2000 h o™, 2% 7L 3000 h AEZ Z7FEAch 2822 cold moduledt
hot moduleZ TH& g 714 + o}

ANZ dd AR ol ZAF £ 3000 - 5000 h o}y £ 7|ZHEF A}
SEAY A < FFE £ 9000 - 10000 h o1A¢ AL= Yok AR
AErHs LT W A Ale)lF ME Ars A B 2A49A Asl(dint)
3 nlR(wear)e] WAe) W& FJE Lol I B EW T700 A<
A27)sh AFENY AL§SEEL 15000 full cycleF ol 5000h ol4e] ALz
AAEHUS. IPSE AAZA(dust condition)ol Al «l71x] & A :3e A
o] B HYs} nrE YA HLAr)

Z7% Av)(on condition maintenance)oll WaW 2} ynit, ¥&F T A2
FEEY A B2 AFATA AV T8 gt 248 R A
o] 4% AE unit, FEF, RES0] dAGA AAFL AAEEZ o)A A]lA
ol A= B BAIZEOG ALe]lE-E o] 47 FE| VI ASEA gon o =A
F AR At gFzgg-e dAAZA moduledto)tt.

AR A Y] Ao Aule) ASE FT AYFEH A WS =88
% olAL AWAZY moduled), YRFE 59 ZA WRES] A AAgo)
EY9Hon, 7 unit, Al2¥ e, AF712ke] monitor® ¥ FEF AN BZ3)
A 28] AR A sfde) o3 o)A, A AFAo] Al2de] Hge
monitor & A FUMAHT AAZNEHL F71FHA A9 o A
S5 o]l Al £2387] Ad e 2AR AuUt AleAd A 3, A7)
AHle] ALE-E= A7 03 person-h/operating=h ©]®, ¢lA wAle] A=
A|ZEE 2A) 7o)t}

FIFEE GTEY 7H4L 3t $2% Ax2 dof gtk 2¥ d1)=
2 AR A dg HolHE RAFT) dA FoR) BHF 1HL o052
¥ lhpd 150 - 200 $ o)tk 4AX o] A= ALy AAY JAEE YukH 7}
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AEzd Hste dAe AL FA YT FA Frve AHde FE5E
ol stk & W Allison & Garrett Al T804 713E A=
305%/hpoll A AAHe Al&AHo 2 FrhstuA 2108/hp & AFH A& AL

AtO)E W49 MM 71Ed A8 sHFel FUtsa A FAel B EF
six 7] W dutdew A2E A ML ARNAY FAE A% Q

4 9tk 23y AA o] 28T 1AL A YA FEE AT A #
YHIMEL nIIHAEL] Q¥ AP As e X, FEFY Ja
AW FZY, stamping, E@okF 5& ©]43 MTR390, RTM322 g2 HET
A 8-& AAFA Sole AES A AFAME A AT A o
HAE ot B x=go] o]Fo] Frk S EW T700AANA wnitE& &
8} Z|AZVEREA blockst = AE FRFLR wAHUG dIFHo=
Ax 1AL T2 e AAS 35H Jde] AR A= dAAd= 9
F2Ql 840l

X 2 M 800 hp 2 EI2% GTEQ]| J|&+E

ojn] <A gl 7o) AN GTE Athe 7FAL AAZHeZ 1980dhel] ¥
ARATI AE AL 4 Atk o)A AAEL Mo HERD AAE FI3] o
2n o dAEY B4 IS 2n.

- e SFCe 9% ¥ &€3 & PR, 183 %

a3 49 Alolg ok
Ba 4&7) 2 B &4 A48
~ BEpe] i)
- A a7 48 Ha3
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- A% Au 9 A
- 8% AYEdy
- 7071 WEA(H RS HEEZE, R, BRAE A3 %)
- Az AN 28-E 23 BRAF AAle A4
- W == Rad IPS 34
old EAEL 53], T700, TM333, LTS-101 59 dRAr & 4 gow,
OE Heel FEI0A AMEEo] JEE bl Utk oY AL HT W FH
Y AR 718-E o)F ‘W) GTE 71& 3" o8 BaAs 28 da
9 7l& FE FYsta gk
2000 dth ol AHS-E oA AN ol s 943l SGTES AZ&
712 123 AR ZAggel A I AL FTHL Uth AFRE o)A
AR “20008Th A" o2 BHAH, d Tz wMAE 090 d3F &
Atet o] AdAdE A7led Ao AMEE AT ZHWNE Re AAS) o)
olFL 2 20008W SGTEE A Hne AT o EFSo] FolxA
g Aol
800 - 1000 hp FolA 0V} 20008 AN 7&x $2& ¥ 42) 9
Hlojel ¢} Zo] AFH o2 veld 5 Utk o) RuMdA WA #x) 0 ek
2000t Az 7)&a £F9 Hrle 800 - 1000 hp 23F A FEdA9)
AYHAQ Zle Fule M A BoRo.

L A% FRADY By a4

AEd 71e FoE TAZ B d479 QAL ERS 800 hpgd BHES
GTES AT NF g FRAAL AESAYD.



FN

F (42) 1990t} 20009 AR 7| <

No Parameter 30-8 years 2000-s years
GTE GTE
1. Thermodynamic power {Ne = 1), hp 800-1000 800-1000

‘Specific fuel consumption
at Ne = 1, kg/hp-h 0.24-0.26 0.215-0.225
2. Cruise power mode
Ne = 0.5, hp 400-500 400-500
Specific fuel consumption
at Ne =0.5, kg/hp-h 0.24-0.31 '0.26-0.27
3. Cycle parameters at Ne = 1
Pressure ratio 9-11 12-14
Gas temperature, K 1300-1370 1460-1480

4. Compressor

Scheme 2ax + 1c 2¢
Efficiency 0.79-~0.81 0.79-0.81
5. Combustor reverse flow reverse flow
‘ or short
inclined

6. Gas generator turbine
Scheme lax, 2ax lax, 2ax

Efficiency 0.85-0.88 0.85-0.88



B (42) 1990%1h &} 2000 o
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No Parameter 90-s vears 2000-s years
GTE GTE
7. Free turbine
Scheme lax, 2ax 2ax
Efficiency 0.89-0.90 0.89-0.90
8. Intermediate gearbox ves, not yes
9, Front output free turbine shaft yes ves
10. Inlet particle separator yes yes
11. Control system electronic electronic
12. Diagnostics . advanced advanced
(integration
with control)
13. Modularity yes Yes
14, Design service life, h
Predicted 4500-6000 6000~-9000
Overhaul 1500-2000 2000-2000
15. Specific dry weight, kg/hp 0.14-0.16 0.13-2.15
16. Maintenance, person-h/ 1 flight h 0.5 < 0.5
17. Replacement time, h
Engine 2 < 2
Module 0.5-1 < 0.5-1
18. Service properties:
reliable start up up to 3 km up to 4 km
operating under dust conditions yes Yes
auto anti-surging protection yes, not yes
contingency mode vyes, not ves
19, Development of modification possible yes
20. Power improvement possibilities possible yes
21. Engine price at 1 hp of take-~off
power, § 200-300 200-250

~
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7}, TM31¥Turbomeca, X&)

HNEH 547 - 698 hp & /1A TM319-1, -2, -2B, -2C ARAALL T2,
T Holg, 2R W, AHEed, AFE SN 2 o oodle) se
Zolch, TM31941A 8} 927 eA-e ANy A EC135¢} MD9¢] ‘El]a
FEdl A8-8€ TM319-2CE HEZ} 7453lth o] dAL 7k~ w7 gwlo)
Y @A AeelM B8 22 ZTMReH WAEW o9l whyom
O ol 2EFIE B ]"‘58% o2 waEh TM319-2C 73FAA Y 698
hp & 3L 718 87A13H800 hp)R o} v Zo|th Wzlevle AHge ¥
< TR AR A9 T g BRI AHAI) aT7Ee o
AZE MF ez AaA g,

L. PW206A (Pratt-Whitney, 74v1th)

ol AW TzY Fa wHlolE, 7|&A FHeA B W) TM319AA A
ate] o] A Al EHL 620 hp o™ o)A W& 800hp 7R ANBhAO
Ex TMB19937 2L olf 2 718 47A o] BEE3)

. TM333(Turbomeca, 3 &2)

TM333 AHAE-2 850 -~ 1000 hp o ol2= ZHWYE 712 47019 AL
A(-14, -1M, -B, -2B)Z 33k, TM333 dlde o] dlx2) goleldgAa &
F AAFH Ao Aol WU JE FF) e o] dAL AL
o2 AN glon B a7 giddies n3E 5 ok, o] AL
9 AES T,

- AEF IPSe AA
- AAXNRH AR Y= F7) 22494 A YA L
- A FH 4AAY 87 WwE A3 2" A



TM333 Q& sl Ag-o] FN3 a7 o units: Y437 9%
licenses7} 8750 o] o)z} g-o) Ut

2. TV-0-100 (Omsk MDB, & A]o})

720 hp#4] TV-0-100 AA-& Fz9 EAoA HA BEZE GTES TM333
DA FARIG o] AL girE e ARRAN BT MLL FPs
om HiPAF Y 7] dAY Jtk. 2} unite] AA B4 AL ojw] 2=
HUk. TV-0-100 AR ©lolel & 3|43 Ba 222 830~850 hp7kA #A
Al F7HAIZI AL FAle SFC 3-& 0.242~0.245¢/hp-hE B&4 J= 7MsAS
xaErh o] Ade FFVE Sudsin AR HHlY 5L 2V Y)
r o]8 7HEd e REL ANYAZHOEZA o)F & Yk o)F TV-0-100
AA(ZE (415) F=)Y AFAAA TV-0-100M & 3 doleg sk EAA
TM333-1A dRerg o TV-0-100M ¢ $7&8L 3& HYl QTexo)
Al o] 2 A HTIT=1310K). TV-0O-100M ¢} 7j&all#Ql TV-0-100M1 ¢1R-&
B JFLEEE TM3339 ZH(TIT=1346K)7}A] Z7FA711, cooling turbine
nozzle vaned ©AA (monocrystal)S 7F2 A7) Bl Hle] AL AAAN 8~10 %
¢ 3&9 FVHIE 415 F2R)Y JFeA& Holn Utk

TV-0-100MIR 7HFAFL &4 T} E o] 43 AN A2 Hgon
~20% P& SFC < zt= AT MFo| oj 7Rk o) E ABH oA
=& TV-0-100 BB % o] ¥ 479 7& ez Afdd 5 Qohe
< ol

OB 5

uf. SGTE-2002 (CIAM, #iAle})
900hpH-2| SGTE-2002 ElX.3% Az CIAMS] A7/Mde] 2AF AR o
Fol Bor dHFE S GTE o #AE 20 AYPe] JFHANUDG. o] dAe



DEEA, AEAT, VAT FRAAN $5T AoR JREn. AAF Th=
dA) 7)) AF 71e 4~5d AET} G E

7] QA3 FRAAF TV-0-1003 TM333 o] dHez sHgsint. o F
A% TM333L A& vksh o) licence EAZ HA @ovt TV-0-1002
BAY AR Ay e =1EnA s AR AT FPe] TR
of gttt ol TV-0-100 AFE MFHY Aoz AAQs

2. TV-0-100 71 QA 4834 nd

B AdA AstE TV-0-100 d7& 782 /MF 7HedS BT 4=
o] ARASe B 434 RdL SGTE software(CIAM R S/Weoln & 3}
As 59 D) A4 MEEHAT

7}, TV-0-100 712 =
a9 (416) & TV-0-100 92 A" F A2 AF IFHe< HAF
o O @INe AFE ¢E7 AL RdEt. oY REAEH, A4F 33
W<=2) matching® OMSK MDB(TV-0-100 7B71#)el A AFF TV-0-100
718 43 mdd 3 A3 =
Operating mode lined] Al @3719 Af EWIY e 29 4.18)2 A=
TV-0-100 434 2do] A4HeH, ool ZAIs7E Fol AU
27 1 7 =0.744+0.016PR—0.001333 PR*
N,,,=46.12+9.162PR—0.332PR*
Qe g =0.835988 +0.555221 PR — 0. 0120398 PR?
AMEREe) &A% 27t 7b2 BA7] EHle] A& AAIFo R WA go
W =082 4R FE 5 Ao
TV-0-100 7]& AR« wh3)l ALy 433 =2A(MM ; mathematical



mode)2 18 (418)d FAA glom AN AF At & YAPY, o] F
g3 mdo] 23 TV-0-100 71% AXL U YA & (43) 3 &2 ¥F
g Z=th
TV-0-100 ¢} F8 unite] W59} AEL 55 BRF GTEQ FHZ 7
<5200 Aggt. TV-0-1009 7133 54L& g5 Ao w4e
Zk= MMel wet A=
- TIT = 1280k under positive temperature of atmospheric air
- Neor = 103% under negative temperature
o] A TV-0-100 <AL t = -5CT(2¥ (419 F2)Y W o} =32 80
hpolth. 719 £&71 10 C Asuhtt A &8 80~849% #aFd,

1}, TV-0-100M A
AF 718 AAQ TV-0-1002 E83 A8 &89 7/fHY X7} FE3}H

TV-0-100M o2 ®WHd dAA AFde thed 22 2714 Wiol AME-HIA
ok o]E WL Ao} 71&S EUE AEH M o8 3 =3

L &7l 9494 AsiAFIA g1 SFFEEE FA3EY 9
B F AR 982 F7IE AL FFL 3.04 kg/sE F7HHEAG AAQ
PR q2719 &5 A Zo] Noo = 41,300 pm N, (5100%)2 T2 0)
o o] 4E719 A% a9 (42009 AA AT

2. 7t2Lx TIT = 1310 K & &2 77 dith o) F7t= TIT
= 1345 - 1355 KolA TV-0-100 71 94432 AdAAE 13§ H
W) FEE ZAZ o] e o WHst UL W AN EA4 g
£ TV-0-100M <A} MMe] A= ojol §rH1d (418) F=Z).

¥&7) 1 9 =0.629+0.37 PR—0.2 PR

N.»="52.83+6.1 PR—0.1333PR*



® (43) $34 mdg o8¢ TV-0-100 o AJH+

Power 720 hp
Specific fuel consumption 0.253 kg/hp-h
Air flow rate 2.7 kg/s
Pressure ratio 8.5

Gas temperature 1280 K

Total presgsure losses:
in an inlet channel 33
in a combustor 5%
in an intermediate channel
between turbines. 1%
in an outlet channel 3%

Unit efficiency

compressor 0.783

combustor 0.99

gas generator turbine 0.85

free turbine 0.90
Mechanical efficiency

turbocompressor rotor 0.99

gearbox 0.98
Air leakage 1.5%
Air extraction for cooling 2.0%
Expansion ratio:

in a gas generator turbine 3.22

in a free turbine 2.34

_.55__



FHER 9 =0.65302+0.253479 PR—(.0649948 PR*

7ty 7] BNl 882 A FASA 1 = 085 B Fo} glon, =)
A% F7) FAELL 1 % 2 o, IF 49 24 35 % EUEQom
AEELL 1 =098 2 ZAFA)

o] MMel &3td TV-0-100M /MFA 2l 2L 844 hp 2 JENEOH
TV-0-100M Q79 ¥4EL § (44)9 2

TV-0-100M MFARANME TV-0-100 7EAATANA A4 HAn
o] o]F0o] HA o] W& B unit(YF MG, 447, 7F294A 7] ) gas
HAzANA AFHL A F2 Ut} aAHE BFEA o) Wsle HL
17 % 7Y Z3L SFCE 35 % #ALA7)e & dA dojg e =23 nsl o
sl-2 714 kot

TV-0-100M ¢ 2&4e e 28 (421) o 39 Ak 29 (419 & 4
A9 71% 4% (climatic performance)& R AFT)

g3

t}, TV-0-100M1 03
AL719t 7F22EFE 1346K(TM333-1A A1) 2% $F)2 Fo|7] 318
e} AF AN ZF unite) AE-E A5 87 A TV-0-100 e
M) o]Fo] Hh
TV-0-100M1 HFAZL TV-0-100M2) 7|E A th&-g W33l A4
34
- Q4718 BE 1=0998 ztEe A4 AA
- 722 7] Elle)] cooling nozzle vane &%
- k227 8l @9 profile ¢ W3l ©AAL ol4F HW @
AN Az
AZgAE unitEe] AFFAES T ¢ UAEE A4, HY, a8



¥ (44) #84 =g o] &F TV-0-100M 9 A<

Power 844 hp
Specific fuel consumption 0.244 kg/hp~h
Air flow rate 2.93 kg/s
Pressure ratio 9.8

Gas temperature 1310 K

Total pressure losses
in a inlet channel 3.5 %
in a combustor 5 &

in an intermediate channel

between turbines 1%

in an outlet 3%
Unit efficiency

compressor 0.80

combustor 0.98

gas generator turbine 0.85

free turbine 0.88
Mechanical efficiency

turbocompressor rotor 0.99

gearbox 0,98
Air leakages 1%
Air extraction for coocling 2%
Expansion ratio

in a gas generator turbine 3.41

in a free turbine 2.53



case?] W7 JlA
TV-0-100M1 7HZFA A< dlolele 2@ (421) o Fol4 on Fsa

o3 g2
- &9 926 hp
- SFC 0.237 kg/hp-h
- % 3.02 kg/s
- 4 10.25

-7k 1340 K

2@ TV-0-100M1R Q1A

HHZ GTENA AAAIA" ] ALEL SFCE 15 - 20 % AAAIE= &3=
7tAL&. 7HeAE A8 913k TV-0-100M1 ARe] 4 m3tr]e) A4
ITHHJUL AA7IZ 4" FRY 4 3af¥7E olF AF4(double cross
flow)o] A=A} F7E FH g S3dln Jl2E FHAlo|E Eagich
AAZAA 4 LB AHE 1 = 065 oli, gY &4 IR} 3 %
o)al FpARE 2 % ol

TV-0-100MIR /NFARN Fx= I8 (422) o RAFEn a2A4% A
Ads 298 (4219 F9Ath TV-0-100MIR A2 &8L 874 hp on,
SFC+ 0.200 kg/hp-h (TV-0-100M ARl H)3l 165% F7}H) o]t}

d D@IE o] & MIFAZY Ade o)) #AH dAT=R W ¥
2 T FUME BT A8 A A3 =82 Foh a2y o)A 7
=2 2000 Ao AZIER 34 @ Rtk

3 N e A
AAZAQ #EZ & u AFE AAWAT AL AR Qe 7] GA o)



lo
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M HEEAl AAE AEAEA Y vz AHEEgT oA
AN unite] 54-& AN F71= v, QR §FFE W
AES Wt 5 A & &

TV-0-100 ddF& 7[#oz & AT & 4 e AF A
TV-0-100M-GG 2 A3hel #& <4 vleols o] A4 Adts 18 (4239 F
o] Bow, Alitel W& TV-0-100M-GG 7t 718 £8 dolge &3
Zige )

3 8
f4 9

dr v

- 59 210 kg

- SFC 0.98 kg/hp-h
- 37 &% 293 keg/s

- ¢EH| 9.8

-7t R 1310 K

O¥ (4232 2y A&Ed @& /t2dAr]e $£8 W49 Wilg By
Toh oA N2 VE SFe] 2% A wnitd] AsE 1F F 4 3l
g gEE.

£ 7F2Ag 7 e AR AR Bl A mEo) Jha R 7)o A
3] AT ARE FH3E W Ao AAAHH, ojw] RE st @
A AA(FE7], B, Q477 AR} e Bge 202 AFIIEE
FA 8o =& B W (throat section)& HZ A&3l:= Aol FL.38t)

TV-0-100M-GG 7}2%4719] Ag-e tg3 o] AFsle RAo) g3},

1. 7423719 712 F2E e F5HsEY 33 A3 - A% 2
F2RE £34 Zd(MMY 45F 5 unitd] A% A
2. &9 zAsA 4874 ZNFA(thermal environment vacuum
chamben)el] A A ¥
- 1% 0 -6 km



o g w

- F72x -54 °C - 55 °C

. RS Aol A ARAAFH AeAo] A2 AY

WA 9}, v, & 294 EEE Y
Az quigrtzA g AtelE A
718t 58 AlE



H 5 F TV-0-100 x| 7jgpatel

A2 FE]8 GTES 24 3L AR A o3 TR AdAF Ka-126 L
Fe9 dxoex dAE 720 hpe 8- 71 Alele) TV-0-100 o] &
FANA LT8e AFRFe R FFates e ¢+ Ath

TV-0-100 d7& 199 7}2dA7)el e u-g 7k 4 dFle)n 3&
7], A7 &3 AL 7)(reverse flow annular combustor), 1¥ ¢=7] gyl-S
B8 glok o] AR HAARAFH tﬂs%ﬂ PR($&¥])=9.2, TIT=1280 ~
1290 K& Atolg WE 7FAL gio) o] e BE AFAEE npA 1, A
AR 7] @4 Qen ZF REF A HA 54L& AREE 45
QI AEF wls} o) 830 ~ 850 hpeldezel &8 7} shbesit. o)
dAle AFAA MFHoz Moyt 720 hp &89 TV-0-100 9139
718 E F2 vlolE st 830 - 850 hpe & &¥(TV-0-100M)& %73}
7] Qg g wete) Bk RO R AAE AL

M1 #E TV-0-100 7|2 A

Ka-126 o224 AAFH A2 5502 A€ TV-0-100 HEFAA
& g 22 7S 7HAR AT

- AYFE Wd=2H TF

- FEEN 2HE o8¢ YFEY AV 27 +F

- AN, AR A2", FrIRIFA2E, FERI 1Y T2 A

&€ bleed air FF
- Z2FA JiRelA dR s A " 73 A|2"le] AR AF
- gAE 2S5 7I5E A% A ¢ FRAT



TV-0-100 AL 3, 8], $uh W05 g/m® 74A) 59 7|33 eldAMsE 2
o] F4%EY, Ged 2e FFZRAGAE AT Afx e FEAE ¢
oh.

HHIE 0 ~ 7,000 m
&% : 0 ~ 350 km/h
AYuPAZE 5 h
QA &ol 5712 ¢ 30 min
- ANA453% 73} 60 min
- 97l &% ¢ £50 °C
AR AAFL IE 4000 m 7R 7pEE, F712EE -50 °C o)ifojoiok
Lig=

|

t

1. TV-0-100 &2 718
TV-0-100 e SdxE 2d G, A 43L& 29 (52) ~ 29

G9 Jept itk o] diAe e 2 5ol RERE FAEH 3.
~ QYA Z1IPS)

7t A 7]

- FHE

71018k

i 7143

AR Ao & FL Al2wo) I3,

a8 AR

2 A

Ae), 238 R A52Y FX(ACS)

W) (anti-icing) 33

b
e
{ f ! 2 I !



- parameter monitoring %X

- AlB(starting) FX
TV-0-100 HEZE AL 38 &75-94 ¢F7], 19 712347 g4, 1e &
He W, A58 ALV E A8t W3k ZHolsb AL compactd TEE It
A2 gon EYEHo dArlouaz F8& A2da, A7 o2
A HR&ET Fad F dFE F NoAg 53 AGINES AAHN
1=

A7) GAVlE slojutad REFo] glon AFAAXR(ACS)Y ARz

A7)o] EXHo R Ars TR 710)4r22] free-wheeling clutche &g
e 289 A% 3 A(autorotation)A ol A7 w20} FHEWE AIAFH
z Flojutagl Rss AES @t o AR sojuka yiRe] A torque
moment meter 7+ AFE0] o e Lmoa dFo AFd W A8E
7td3ls 71ex At

7t YA E=7130PS)

TV-0-100 dAe 48 12 68T 3 22y (5.9) 9 IPS Fejs 3
gdts Ao isdeE nAHJUD. 3 19 IPSE inertial multi-channel
type o|9 712 Bolrte AN B4E, A, 44 FL AASE 4%
& M QTR REAA 2o Are AL BAFG. IPS wits= SHE
s EAll(profile vane)2 TAHS Nem o WilsoRE mAL 2ol
saxs pAd gtk AFH ATAAY rubber profile2 upper IPS
flange ol A& =0 ATt ‘

AA AEA AT Adels Bgo] HAs AA Fol 4 IV FAH
3 IPS AQE ) profile vaned A B¢ HEEHL fEWEe] 43 WG
(138 (58)). o FAA WAYA, 7AZQ] BEE, 4F & B4 93

—_—



$EYF FAHER dust collector® FUE A o] o3 Q7|2 FAR
H A} ol Al Frl= FFVIE EoIh IPS vaned]) ¥g°] A=
A& WA37] 98] vane?) YRFe) =AE 2dE £IFANT §F 1
IPSE separate block2. 2 AAIEe o2 B QA o0& AA & 4 Yt}

2AE ©]43 IPS heating® 2¥ ®I(tank)9 sealing F99 FH=2 Q3
29do] ¥&7] ITE YL 7MsAe) Uem g §o)&A ¥t IPS heatingdl
24N 12 FNE o)lLds ALde 2 A FINE FFIH] Y8y
OS & vaneo] WRIEE AA E3A Yok o2 QlF R/F 2 IPS}
TV-0-100 QA4 AH8-3A A

F& 2 IPSY] schemed 2@ (5.9 YENY Atk ©] IPS HA] #A4E o4&
s 27 EQA 7498l icing conditiond) A1 X heatingel] F.8.3 W o) &
A3 2L AHL 7IA3 A BFAHCZ IPS = AA AL 5+ power plant
o] Fxo wt ARHER 2] HEFE QA REE A ojok g},

v TR AY 7]

Zh=A7N(aY (G10)e ¢EFV), 447, 4=V Y A F8 unitR
A= Ut AFVE 209 FF $F71 19 AAGEVN R FAEH AL
H, 47 = A 19 guide vane FXE FAHY Ut ¥ AF P
A gasdynamic stability margin& 57MA717] 9184 air bypass band2] Ao
of A FF UFD FolA F71E bypass Al7)1H vane tumning3} bypass
band®] M#= AFAAAZWH(ACS)Y electric regulatore] 23 ==
programell 218 E¥F fFgAdC e o8 AT}

¥Z7|¥ = front case, middle case, rear case, rotor, rotor bearing support
2 FA9t. Front casex= 9% (external ring)?®} W% (internal ring) 0.2
FA=HY glew profiled strute] 3] A2 AZAHO] Ut} Front internal



ring flangew= 7]ol¥t2 cased] HAHO! glony WOl cased} oil nozzled
rear ring flangeo]l ¢ 31t} External ring2 middle case®} flangeE ©]&-3}
o A&=Y . Middle casex 2719 REOZ TR0 9lon AMZ boltE
ANAE o AFAL case HolWdt & ulagt YAl ¢E7] vane
rotation mechanisme middle casedl AF= o] Utk  Vane rotation
mechanism(2@ (5.11))2 vane journald] H&HF leverSE FAF on
ringol] 23 A middle case?] 4oz AAFY YA ringL linkS} leverdl] €
3 9 A-dviet dAEY Joh Y AEY rod7b FA W ringe middle
case FIE HA3L, leverdl 28)A vaned 3 AAZIT}

OFAE 7H %719 rear cased) vane FXE FANEYY KZE FA
3l AE7) casest Q4719 THE QAT Air bypass band, vane 34§
o A-bY Fol 7] R g

Drum-disk T&E& 7} ¥%7] rotore Aol ball bearing, FWol=
roller bearinge) AHE-EQTh ¥E7] 2 HEEL shaft shoulderel] $13]3HH
VEE AMR-d g, 2719 75945 7] blade™ dovetail rootell €18 disk
o F&= 3t

A4L71(2Y GlO)E IFFoln &Yo|n, case, annular flame tube, gas
receiver, igniter, drain valve, main & additional collector2 FA=o] Atk A
A7) casew A9 RIE AUEE FAE FEFoH, 7l29 o aRE Ao
A &8 9 vane FAY A (torque moment)E HE¥ T} Flame tubest
additional collectors= case Wf-e] F2r=o] 21O igniter®s main collector:=
case?] 9o AAE O . V4719 cases rear compressor case2] AW
flangedl F-Z=o 3tk F71 flangedl= &7 BIW case’}, ¥ flangedl&
FHE Y caseZt AEAH 9 U Flame tubes A8} 717 £ AL
I, EF FVIREE AU B3] f3 44ERH FUE EYSE 48



e d4712l 8 840|th Flame tubed) AWMKE AFwsfoz Fyst
A WA E 12719 swirlerZX]7F F&=o] Aot Swirlerd] dEls 3719 BAF
" dAgrt vwEe E swirlingdte2 TAE F5 88 FIIAE Alxdol
¢}, Flame tube ¢%7] vane X9 flange® FAH 0 e EW vane %
e FEA ¢ AEE A4HAY. Flame tube &) gas receivers §7] 5§
o] 180% wlA = EBIW vane® X9 confuser channel®] external ring® A
o 3tk Gas receivere ¥F7] WAL diffusere] F4E& FA3L, gas
receiver ¥2] Yz}& {3l T #oz go] gt Q4] cased] A 2
Me) A3}~ (igniter; spark plug®t start nozzle)7} ZFE A A AlFEA 4
B2 AANA £ 209 FA3e £AFE VISR 60k HoluA iAo
2 ¥Zo AEEH U,

Drain valvexs 94:71¢] ol#fie] Farso] glom, AlFo] AAFE W A&7]
Wid 289 d88 AAs =Y AHS-E, Ao Al%EE W= drain valveZ}
237 Ho) RLF PR Y 4 Y= Fh

Main collectores QAFEAFo dHEEe d8F5 FFdhe 948L o
Collectore s}o)l X ®Wit3} swirler branchdl 98 E FTFd= 2009 spray
nozzleZ2 FAE ol At VAEE nozzledl AZrE 12719 orificedl] 23 5=
t}. Additional collectors QA9 Al5d A% FuldA EAR A8E FF3)
£ 98L 8 Q8= U4 nozzled] 98 EAMET

d=7] H¥I(ad (5.10))2 nozzle vane AR, case, rotor wheel, rotor
support® TFA ATl Nozzle vane #X = external ring® internal ring= 7}A]
T glem o] ¥ ring nozzle vane. 2 A¥E 0] Qe o] Alolo] FJ] {2
7} B AHA} Rotor wheelE $&7] rotor ¢ A= o] glon, disk, blades,
rotated deflector, labyrinth2 F445 0] )t} Disks= labyrinthel]l <}l 29
AE o] X gt



dAe] BHa&Z 2o B¥ wheeld] WZtAI2®e] WEHZILH rotated
deflector7} AAHAT 4E719) torque momentE splinted bushell 23 AL
€t} Dynamic balanceS #1A rear disk Zol AUEC] AHEE AT &7
B4l case™ metal-ceramico. 2 TAE sector7b o] casedl FEAHO 1o,
rotor supportE EIWl disk Atelel FEt=e} itk o] supports & KZFA7)
r 282 934 flexible ringe2 FAEA Uth

o}, EE ¥ (power turbine)

E2EH-E nozzle vane AR, case, rotor, support® TAH O 3UTh FHE
Hle) nozzle vane X2 Wi flangee turbine case flanged] FZH= ol 3o
o, external ring& G 3F-& BAE7) 93t AGEA €49 F AEE TA
o] Q" (5.10) #=). Nozzle vane FA+t WF-et A+ ring EAlold
Fa=o] o

sgn 2E(2Y (5.12)E dsk, blade, labyrinthel 2j8) A== =
(shaft)©.2 TR 0] 9itt. Rotor wheel labyrinthel &8 ¢ centerel H3|
3m YES ojgdld Zd RaAdY. & splintsE 7HAT A torque
momentE 7]ojdtx TE 7]ojo] ALFTh

2 cases YE7] EMl casest 947] load-bearing case®] Y=
o) s}x& Wit} Metal-ceramicsS ¥ sector’l o) cases] F2H=of At

2, 7lojups

Aojura(ad (G13)E BHEY 2R £¥ $O8 torque momentE
Wase Ags|Fo). 7loju 2 case: accessory drive, torque moment meter,
free-wheeling clutch, power turbine shaft alarm mechanism, lubricating &
breathering 252 ¥ k. A A support= 71ojut A casedll &



2=l 9ot

Aouze) 12he skew 710l2 TAHO gon, 28 FEANE spur 710}
o]l 2709 roller bearingsll 2}3) AAHrh o) 7loj& FWFo R YA =
Hie 71019 o) A#AHE angular bearingd ©}&-3t} Ball bearing®l W%
ring BAsHA Fu 2T 23¢Yo] AE torque moment meter
cylinder®} @Z2E} o] cylinders casedl €9l Jow T|AELS torque
moment 37178 ¥} &8 2& free-wheeling clutchsll &j3jA 2%
FE7101¢F A28

7l 23 AR (output device)

28 Zx(1Y (5.14))F external ring® internal ringg 6712} rod-strute] <
3 AAAZ $HE BFo)}) External ringe] AW ¥ reverse coneoE 7
FA T

FHEEo] RAHAEW 7129 o) As3le ZHY F& FEEC F
AAA case RHELZ FEvbA AFAF L, )AL FHEM disk’t HH =
A FEE BFFHE 9%E I

2. TV-0-106 R 224

7h 2 Al=F
2 A2"(2Y (515 thed 2L 715E 7T o
- Axde] o @ slBE Fo)7] 9% FFY &F
- o] AR
- PEg AA 2 /48 »F ¥
- A YAH(particle) A A



TV-0-100 QA 2188 2d Alxvle &0l 7gtd 2de dAde
2 BuAn A oil cavityRRE AR Z BEFHA Ik o) AA=EH(1¥
(515)2 o3} 2ol FA=Y Utk

-89 9=

- HL 7115% zv "el(mesh size
F& 758 2+ " (mesh size
371-2d dagr]
- d8-2d Ea§s
closing valve @ bypass valve system

- Mol iR

o] dA9 e YAIAF o= Be-38 24o) AME-EHUY 24 B 8FL& 5
~11 literelm, 5% LY AT 03 liter/h ©)&olth AR FFH=
2499 2= o gl

- A AEA ALFEE : -40 °C
- A% deddA HA 2x 180 ~ 130 °C
- AF FHoA HL HELE 140 °C
- A% 94944 g Fg2= 150 °C

i}

0.5 mm)

0.04 mm)

{

v}, A=A 2 (fuel system)

AeAlAELe A A58 FFda, A7 s JEH Ao} £ deg 3
A vaN 238 a4ANFEE FASe 48S fo o 4L TC-1, PT,
T-2, 281 o]5E8) EFEL A8R AMS-3le] ot 2 wnitZ FAH A
ot

~ & AEYHE(main fuel pump) YA o g S AFarl fF
A LHF=



Gt XA FL& TS 2 dEHY A g5 E 143 ¢
¢ Au-2d dugy)

< 05E e "H goA A8 J1EE AoEr) Y Az
LEE 2437 9% &% W& (transducer)
F A8HE A d8E Azl 9T F 3L 2= gy
Ax7lel Sol7ke dg F FAF 7] 1T A
(hydro-cylinder), WAl2" WB 2 dsSsldAo)dnE 0] 3}7]
$3 F A8 A2 I (fuel-metering pump)
nozzle collectorol Xl AREAL 2 Eu(R ADAFAA collector HA}
Ao)e) 2F 3t
EZR/UE7] FolA Z71F bypass Al717] 9% 94 AdY
UZ719] guide vane FXE Aoldr] 93 FLAAY
#=7] blade®) I AZHturning angle)2 2337 93 WE)
(transducer) |
air bleeding®] A& 7 YA 28 wWB
dE-2d dadrle 29 FFE Asy] 9% Wr
2dE& #H87] 94 drain tank
main nozzle collector
additional nozzle collector
A47] A8 338 start ignitor
HE71 F F7) AdgE HE(0] @I oA AHE A9
Al2"le] g FOR ALE-dt})
A FHFANA F719) AoigsE H@II(e] MBI AojA A
He AojAl2de) ¢ugFoz AMEHd)
torque moment meter(¢] W 7oA QAolA AHE o)A 2H e



aduygo 2 AL

ATE7LE HE7(e] ABIAA doj FRE AA=H] &
nEEo R AME-ET)

FHENEAN 2L EE FA%7] A% M8 Edd=E T4
collector(¢] W@7)o]A AolA AR AojA2¥e dugdFoR
AL

7h2uAl7l 2 FEEH SASE WEr)(o] MET|dA @i A
HE AojAAd Y dudFoz AHEED)

AolAl 2] APE FTFE] 47 2AF &)

AN A 24 7)(electronic engine regulator)

Al FE rotor JASES} 42 A7 A% @87

o} A Aol Al=H

AEANAN 2 o]FAE tAE AR~ Al=dolth o] AATHL AA
%7 7)(electronic regulaton)s} ABASVEE IFFH, AgA2YS AAF
g8 A7AN2ETF A= AEAES Fo AIAAARAEYE real timel 2
AFHe g9 71%E JAA Aoh

AAAEANE AT s I

AR AT, 7%, FAEA A8 AZA A
ALY AERE] A

I 2z A

AZ7] FX 2] Ao

TN BLo e AARE

=7 surgeEHEH AARS

A AFAAA AFRE By



ZFAe W oy HAAA HRAZA AW FA
2534 #Z (monitor)
ZREAIZE AlE718) Ao
A87td 9 Ao
gAd 715 A" % Aaay
A8 ASE Z(fuel-metering  pump)E QA8 ¥ FFA), AxzHE
(electronic regulator)9t AAISIY AFAA 2E-E Y3 AHS-EHY & g
AEE o,
- ARZ 717t AT AZY AlE, 7ME, B4 A4EAE REA o
g2AZS
- AAREI7} Aol B7Med v dRARFRES $% Ao
- AXZA7 Az 237 ¢E7] guide vane A Ao
- AA2A7] Az 2% air bypass bande] Al
- A ARHFF) Ao
- AW A8FF Ao
- FEAA AR F8(shut-down)
- A7 2A7E AT AEFF Az @Y
A9 Aol= 2F49 operating mode leverst Q&2 4% WA handle
2 7}A collective pitch levere] €3} =3}
Operating mode lever= ©¢]d] 433 ARAZHIY leverdt GAHY
o gy 2 AFHANE g
-0 ~5x% ¢ “shut” @A
-20 ~ 30 & : “ground idling” A
- 70 ~ 80 = : “automatic operating” ©7|
A8 ¥ handle2 7} collective pitch leveres QEAIZH I ) +FA)



o} leverst A= o &y FL FEYAS et
-0 ~30 =% D AA R GA
-30 -7 E AFr=d
-70 ~ 80 x : JUYER=gA
Operating mode levere] 1A= o3 2o}
- “shut” 94 : ARZH7)NM stop cockd] AAAMY AFTE By
HEZZ2A7]Y stop cockel ZEdA L,
- “ground idling” @A : Ax2A719) 2AF dld A7) 2E] 9
FRE JALET} TBBE FAAZIT,
- “automatic operating” ©A @ AAZAEI ] AF sl HIFH =
B9 IALEE dASA fAAF) 1, FEA e (transient process)
B 283, dA d5E5e] IS A
FAY AAzRE7] Ade] LW “shut” GAIE AAF operating mode
levere QAZF o) 9% FA P
AAAFEEL] FEAE ARASZHEZY FBA leverd] 8 zA=E
Frd ZIAAQ AlLR g8 o]lRo T Az} FAFE We 9sAS
HE FFA leverst 8 RA handled) QR d1ZFo gL nxx
deth FEANA ZFAE common pitch leverS XSS | Fe ZH
blade®] $A Z1-& ABAIF T, TA 6 ABASHE ) FFH 0] leverd 0)4-3)
A AR e A&l ARGFS AAAZY AViwe dF dFEL A
o8l7] Adld XA HEFFLA handled A3t dRA AFEDE #I
Aot gag d3FH 29 JAEEE AT

&}, A5 Al2® (starting system)
AEFA2E L AFA o] A" 4 dAe AlF D alRe) A A A (self



shutdown)Ale] 271 &% RER BYde 4&8S £Y30, o] A28 AF
Al AAE dAEE TEE AR, HIAAA, 93d g ¥ AEA
o] A28 7} A5 THAIE AFAI2EI Alo|E-L JA§)

“start” buttons EHE W FFAX= 042 Fo AXA Hu A7) starter
£ resisterg $3 AYE TFFEN 27)d REHE dALEE TEE A
A o) F e starter® WIE FFEH, FAlN Al AR FFHch of
AoA ZHE AL A B darldE dart B

A7) 2 S HALET) 456%0) E2IAY “start’HH o] FAHL
30%°] AV ARZAE A7) starter, AZAR, 42 A8S WU 9%
A7) bleed valve?] 29X E 13 olF AAAFANE AFA ] Argo=r
v A

False startv 317212 2927 ARE wl dA s, AFA74R e &A%
o2 NEFYH 2L FFE ¥k Cold motoringe AFe] AvFFol T
A o] 29 A7t AXA A& W] SAYF)

AEAl 2H Y £5& F7MA717] $8A 45 ARAVIREE ALEE A7)
starter® Al8-gth. AFAME W& Y capacity typeel HIAAH
(ignition system)o] AEHJom o A" 2709  A3}AX (ignition
aggregate) 9t 2719 A3} plug, APAH F& T3}

o}, Air bleed system
Air bleed systeme Th&3d 2 EFHo g AAH.
- power plant YA W4 (anti-icing)
- A AV A AF L e FAF REoA A9 gas
dynamic stability margin &7}
- A seal air 7+



- HYFE A|2de] 1] FI] AF

WHIA 2" e 2AFL ZEAE switchE E3 RFHY, olw rear
compressor casedl FHH air bleed valver} Q@A) o] Alx® WBe AH
T2 dEAZEEE U 1y¢e d88 A% iAsE @

AEF7] A2 A ¥ 45 AT Ade AAFAY o
Al2dl e FHAAHE o)8-F 1, 2 & guide vane FX Ao} 71T EH{HLE7)
FgA FYAAE L Ao]E o)8-F air bypass control mechanisme ¥ 33t}
ARAZYEZE UL 19 d8E o843 V9 % Adue A=)
2 Alol€d). Air bypass band®l Jisle 2rAEyr 2EY A &%)
84%7F =S W APHt AARA77F 2391 A$ bypass band¥ F=EAl

= 7t 2E 9 AL et Aagle] dA "o

WA AA e AR ZEA] electronic block-2 3%3Zt air bypass band®] open Al
T2 WAy, 6237 2FLE719 adjustable guide vaneo] 2F 3= A

LA,

3. TV-0-100 Q&< F2 do|g
o] A2 FHEW @ oA E JlAT YE EHESZ dzolw z} 2E 9
HAYELE FTEEEAA B u)e gl 2o

- Jt2gA] 2E D AVA g
- =3¢ Zg o AVA gk
- &9 7logtx = » A A3k

o] Az dA FHFL 160 kgol®, £ AZ(dimension)-& T3 o},
- 4o} : 1275 mm
- % {780 mm

- 9] :735 mm



H=0, V=0, ISA ZAqA YFYAELEY7S E3stn AFe 9 A7 &

Z719} air bleed® AL W FLAX WEs B 6.1D)H 2o 28 (5.16),
G-17es TV-0-100 AR FaWifLsEe] AA g Y Frexs 4=

el sl
£ (5.1) TV-0-100 1A 2] F8 W<
Ne (hp) | N1(%) | TET(°C)

Take Off 690 101.4 570
Maximal continuous 582 98 530
Maximal cruise 525 96.8 510
Cruise 440 94.8 490
Flight idle 40 71 350
Ground idle 65 - 73 76 360

- L NI(H&E7] 334%) 2 TET(EY &72m)e AAX ol

2. IPS AAA AR 2HL 44 % 7

3. Conditioning systeme] 0.03 kg/s 2] bleed airE AFE-% W 4
A &8 3% AArH

4, $AAA 01 kg/s FF9 bleed airS ALY W dA 28
10% 72",

5 ZF2dA7]9] FALE(NDZE 100% = 42,400 rpm2 velyy, 3
AgE 29 IPAXE 100% = FTHEWNZEHY AEE(N2)7}
38,400 rpmell &) F3ic,



23 N2E HES AI(TV-0-100M)

o] ez TV-0-100 7S 71E Ao = 830 ~ 850 hp Fo2 A&
F722) 54l N WAAE F1EIA

1. TV-0-100M2 A%

720 hp £3< 71 TV-0-100 712 A& 830 ~ 850 hp(TV-0O-100M)L. 2
MFL 4F71 A4 A% F4E A%Y FRAS7IE AAARLH, dd7)
o} B W3lA A gt

TV-0-100 429 &7 g3 &L u4E z2er

- collected air flow » 2778 kg/s
- pressure ratio . 845

- efficiency » 0,781

- corrected speed : 41,200 rpm

TV-0-100 AF& 2% guide vanes A3l FHYE7] HAA air
bleed® sh= Wyo= Aol gl

8, TV-0-100M a7 ¢g=71Ee ot 22 UFLER 8o F71H3A

th(E BuAd Jehd &7 solE= TV-0-100 xe] 2% prototypes
bench test A& B o|th)

~ collected air flow : 3.042 kg/s
- pressure ratio : 9.8
- efficiency :0.79
- corrected speed 41,500 rpm

TV-0-100M <9 f=7] NFoz2 oYU A S=(theoretic pressure
coefficient) Hs= 041 ~ 0428 Z+= nR3 G278 19 FIF712 ALy



L, PR=1.73& zt=t} TV-0-100M QA9 2% &8 FE71e B Rl
= 0172, PR=1214)& 7HA, 4445719 matching® e RzAA 7%L
7. ARs AF719] AL FEI ASS AT FRE 7HDEA o)
T 53 TV-0-100M AAgME 95719 guide vane A7+ Ba ¢lolA
A, upEbA A AR Al2Ee e & 4 9o

Inlet guide vane FAE AT 2642 2§ ¢=712 FAE TV-0-100M
AW AAHNN AN AGEs g3 o)

~

- collected air flow 0 313 keg/s
~ pressure ratio 1 210

- efficiency : 0.858

— corrected speed : 41,530 rpm

°of A%+ FF ¢F7 REL E 628 2o AT AW
(gasdynamic parameter)§ ZHeth, AAE A4A= PR=210, &-8=0.858 <
2= 297 5% 457 ML JLsAL AAEFo

B9 ElelEE TV-0-1008) 9445718 TV-0-100Me] 1hz2 243}
Hew o] A4AEI ) g ASANY Ao},

~ rotor wheel diameter ¢ 272 mm
- physical air flow rate : 3.04 kg/s
— pressure ratio : 489
- efficiency
centrifugal stage : 082
rotor wheel : 0.903
- air parameter at the inlet
temperature 3673 K
pressure : 217 kg/s



£ (5.2) TV-0-100M a1} 713184 = 34 4
2-nd stage RW/GA

1-st stage
External diameter
at the inlet, mm 177
at the outlet, mm 173
Boss diameter
at the inlet, mm 92
at the outlet, mm 120.5
Efficiency 0.86
Pressure ratio 1.73
Air pressure-
at the inlet, kg/sq sm 1.033
at the outlet, kg/sq sm 1.862
Air temperature, K 288.2
Relative boss diameter
at the inlet 0.52
at the outlet 0.697
Theoretic pressure coefficient 0.41¢4
Effective diameter
at the outlet, mm 149.1
Circumferential wheel speed, m/s 324.2
Circumferential air speed, m/s
at the inlet 0
at the outlet 17¢6.1
Axial air speed, m/s
at the inlet 159.2
at the outlet 177.8
Absolute air speed, m/s 159.2
Angle of air flow rotation, deg 90
M number in relative motion 1.085

173/153
169.6/ -

119.6/98.1
118/ -
0.871/ -
1.214/ -

1.787/2.117
2.2/ -
344.9/367.5

0.691/0.641
0.696/ -
0.172/ ~

!

146.1/
317.1/

125.0/35.0
196.4/ -

170.2/156.6
166.0/ -
211.2/ -~
53.7/77.4
0.714/ -



absolute speed angle : 62.2 degrees

ZF8 ddd dig 94 ¢=7] Addde B (B3 FART. 9714 1, 2
2A-2 rotor wheel®) ¢, &Fola 3, 4 ©9H-& radial bladed diffuser?] ¢, &
Jro}il 5, 6 ©H-2 central stage guide apparatus®] ¢, &T-olt}.

L4 FE7le AF AFSAN Ade AARGA LHU(PR)T= 489, A&
0828 7 & U+S AAEH.

MFE 2F710) g gz dHole]E o83t ISA, H=0, M=0 &4
AAANA Fa AZ9 dolert Ao Ade o3 2.

~ corrected air flow . 3.04 kg/s

- pressure ratio 0 99

- gas temperature : 1310 K

- efficiency
COIMpressor 1 0.79
compressor turbine 1 0.85
power turbine : 0.885

- total pressure losses
in the inlet : 0.964
in the combustor: 0.96
interturbine channel : 0.99
after turbines + 0.985

AR f2o wWE I HFEL X 64) & 2



E (63) d4LF7] A

Number of section 1 2 3 4 5 6
External diameter, mm 153 272 306 427 481 481
Boss diameter, mm 98.1 - - - 469 469
Total air parameters

temperature, K 367 611 611 611 611 611

pressure, kg/sq sm 2.17 12.1 11.3 10.8 10.7 10.6
Air speed, m/s |

total 184  463.5 395.4 77.5 87.1 62.3

axial meridian component 162.7 147.8 114.2 35.6 62.2 -

circumferential component 85.9 439.4 378.6 68.9 60.9 -
Circunferential speed, m/s 332.4 592.5 - - - -
Angle of air flow, deg 62.2 18.6 16.8 27.3 45.6 90.0

Inlet relative speed

0.706 - - -



¥ 54) AAFR g WS

Pressure | Temperature | Flow rate
[atm] [K] [kg/s]
Compressor inlet 0.996 288.20 2931
After compressor 0.763 617.90 2.845
After combustor 9.373 1310.0 2.899
After compressor turbine 2.657 1016.4 2.958
After power turbine 1.086 837.90 2.958
¥%71 "H¥ dee oy 2o,
~ pressure ratio 349
- corrected gas flow : 11,198 K*®cm?
8 €Yl Age g 2.
- pressure ratio 1 2447
- corrected gas flow : 35.498 K*®cm?

o] Al As8AM-EL 205 kg/h o3, L 830 hpold, WdRAHS
(SFC)-& 0.247 kg/hp-h °]t},

TV-0-100M <8 uFEAPFL A&7 FHEWY  AHAA 5 (design
performance), ¥%7] €l¥le] 54 B TV-0-100 71EANE A7k FIHA
‘A (intermediate channel) A1 A5 0] &3l AL FAFAT. F8. unitdl
N AxAdE 29 (518), (6194 ALY, HE gH&7]9] ALER
Vel TV-0-100MaA Y |4 27 (5200 ~ (65.23)e) oA ok 34
3 H4&x7t 39000 - 43,000 rpm TRAAAE &5 LEFDA HA air bleed
WH g 2o Auda A" EAdelw, 33000 - 35000 rpm 7+ bleed W
B7 dEsle Aol



AAF TV-0-100M 979 2F4F AdAHNEs g 2o
-~ N1=41,500 rpm(TIT=1310 K)elx A& 830 hpelit SFCx=
0.247 kg/hp-he]t},
- Ne=720 hp(TV-0-100 7]&dZe Hd AF RIE)A SFCe=
0.254 kg/hp-h ol 7}2&%+ 1250 K o]t}
- ¢8 RZo|A Ne=460 hp ©l# SFC= 0.288 kg/hp-h ©|th
TV-0-100M A2 (Ne=830 hp, SFC=0.247 kg/hp-h)2] &+ EAL F§F &
2718 MFSn TV-0-100 AA9 & Q849 HF A3 flo] AT
AAWASR 4L 4 Ut o|x28E TV-0O-100M dAEA2] MA 7154
< & 5 o, e 22 Yo AH shes
- g FEREGA 528 T7HAT7] 93 F5 3R AN
& A matching
- TV-0-100M 79} dlojee} 7tz AR Adte] wa} 457
Hil 2 FEEVY fFEGH WA
- TV-0-100 71E A vBAE 2 CIAMY 4%7] B{l A3 <
A blade rime] WHAWE H59 i

2. TV-0O-100M <1z 2] S4
Oy (5249 e TV-0-100M HEZH AL AF =23 48 €37
g g% 98 dA"den & &L 715e /AT U
- dYFE FRE|2 FHAE
- Fh2gA 7Y Y7 REFLR] TF
- SEHENIZE Y 23 subsystem TF
- dXNm dFE Y BaF RE 4FFV] AF



7} A F8 "ol

TV-0-100M AxdL& FHERFA 7lofuag 73 e HES Ao,
2E 9 A L 7t wiEFA B o Jl23yr] 2EH, SHEE 2,
29 Jloutx & 25 AAEe s AT,

A FLAF RE 2 WF(AE H=0, H1P&ET V=0, LEZ2AL [SA)E
o] 5 (take-of ) R.= o4 830 hpe} £8-& 71Aw SFCE 0248 kg/hp-ho)i, &
Hcruise) 2= A= 460 hpe) £33} 0.288 kg/hp-h &) SFCE zheth

Flight idlec]A] ©]§ &8 2] 5% =g3le ZAee AL 3 ~ 5 %o)
™, AW A|FAIZEL "start” buttond F& F 7FAWAY7] ZE)7}F "ground idle”
22 Agded dade A 402 o3,

Z7] dAFFL 215 kg ©)3leln) dry masse 150 kg oldleli, & AFe
Zeo] ) 1275 mm, & AW 780 mm, o] A 710 mmo]t}.

TV-0-100M <R 2] AFEZAL ® (B55) o AAIHQATH

FHEWE Zjojgas E3F TV-0-100M BEE dA(2Y (524)L the
3 Ze ZRES T gy WzE 399 M-S Yyt

- ATFAAREI] (2) '
#HE71 3), 47 @), 457 "ulE)E T 720y
FEEHY 28 (6)
w71 (7)
RH2FERFRAE 713 7l (14)
o] AP b Z& H& Alxgloz THHH.

L
-q
)]



E® (65 TV-0-100M a9 =3

Operation conditions:

. o)
Environment temperature ......... G e er e s e e - 60 + 50°C
Air humidity at a temperature of + 35 C ...... 98 %

Dust concentration in outer air........ not more 0.5 g/cub m

Environmental and atmospheric conditions - in the presence

of precipitation as snow, rain, hail

Flight altitude above sea-level ....... not more 4 500 m
Maximum flight speed ......... .t iinnnennnn 200 km/h
Fuel temperature in inlet .,......... 0., - 50 + 60°C

Environmental temperature at that engine start

must be provided , not less than:
- with heating equipment using ............ - 60°%
- without heating equipment using ......... - 4OOC

Altitude of start site.......¢.veo.n. not more 4 000 m



1}, 9179 A2 a8] 7] (inlet particle seperator)

AAe] A" FYARAN(ZE G AF71 IFEHE 7l 2F
g 71ALA, A, A (water drop)sE A A= 4T-E ¥

A =717F 500 - 600 wm %1 ‘C'¥ EHe] HE A5 (maximal
coefficient of seperation)x= 98% o)™ w] X A (specific surface)e] 1700 cm?/g
("A-C" #)Ql quartz dust: 71%°lch. PSSt HFH F7] #94A A
8 2248 3%t IPS AX+= air flow divider(2)7} Z&€ case(5)E TAH
o1 stub tube(6)= divider®] dust collector(10) cavityZHE WA E HI&3}
71 918ke] TIPS case Wl &0l Aok BF fitting(3) & dividerel =AE:
278 23357 Y8 IPS case #ol A3 Ho Ytk Low IPS flange(?)=
compressor inlet tube(@®d] BE=Z AFH dom upper IPS flange(9)=
rubber seal(4)& E3la] WIAFE F7] YA AEE IPS stub tubed)
A e WA= A accessory drive gearboxe] AztE AW /A [FHRE F
3 wWiE"d

Az g3 AMde LIFEH AFAA()S) IPSE F4€d. dHFH Y+
A fF2E 27\dE E719 fFo] F71EA, 0= AQF e FLIEH
AAEQT. Aol e JFAde] AF et 5ol WA Fo] 4 F7)
7t AFFE Y7AAN FAHe k&S FEYFe) 0= HAY/ F IPS
of fE I, BAYR, JAAQ E¢E, e 52 @A 3 AF Yem
SEWFL A8l dust collectore] EAAA dct i o] AAES W
o Sixz WFAA =, F3E FrIe IPS ANYI divider Ate)E 530
FE7IE S Ak 1EF AL FAX FRA divider nosedl BEol A
e AL A7) Y84 27 @5 @AFY 1L F77) dividers] WF
3E9 FFa%



=
gtz=7)E H7123E AYE BVE ¢EdY dze dAVE BiFe 9
o 3t} TV-0-100M ¢=7)= 25 2w, 94 1942 FA4HY Jen
G718 WsEL e 2o

- corrected air flow : 3.042 kg/s
- pressure ratio 1 9.8
- efficiency : 079
- corrected speed » 41,500 rpm

e A 4E gdoA B o4 (gasdynamic stability)& 7417171 4
ste) AFA A 2" e AAZA7] programol &F AEHE FEAddATdl o
5 AolE)E Z7] bypass WEH Ade Wl FFAFEA FAA dF F7
E bypass AIAAM 71 wWEd

A2 (a- (520)9) FE7E ted 22 F4 wmitE2 FAH A

- front case (1)

- load-bearing case (16)

- rrofiling ring (15)

- radial diffuser (17)

- flow straightener vane apparatus (20)

- 1st and 2nd stage guide vane apparatus (20)
- perforated ring (9)

~ rotor

- rotor bearing suppotts

Front case(l)e QFWsro 2 FASA A= 6719 profiled strutel] i3]
AAF external ring® internal ringe & AZEAth Internal ringe LIRS
flanged] )34 71018k casedll, bearing case(2), support bush(3), oil nozzle



< JH ring flangeol A& =0} ¢lv}h. External ring& 2% guide vane AX)
(13)9} 37 load-bearing case(16)o] flange® QA= O] o™, load-bearing
case(16)= front case(1)$} 947 load-bearing case(21), rotor rear support$}
A7A=l0] qlth. Profiling ring(15)3} radial diffuser(17) load-bearing case$)
WA flangeol] £ 1t} Straightener apparatus(20)3 2-%3}7] $8 flanges
load-bearing case?] flange$} combustor case flange Alele] AF=E Q) Air
bypass valves} o] WHE Ao)sl7] % FFAAE, AR A 52| A=
load-bearing caseell ¥-2=o it}

1, 2% guide vane %X 2 perforated ring(9)& QAYEI)9 FIHEE ¥
A%t Guide vane FX12+e] AFH guide vane &3¢} load-bearing case R
perforated ring® 2] A#-2 flangeE AHE-3lTh

Guide vane dovetail rootd] 28ty 1€ guide A2 rings 2%+ guide &
22 casedl &=l gt} 2¢ guide FAY 9 29 blades} ¥E7] U4
wheel¢] horoscope inspectione ¢t channele] v}3 =gt}

Drum-disk 7+&& 713 4&71= &§F 29, 94 182 345 i |1,
29 ZE wheel(8, 12)9} 94l wheel(14)A}o]d] 1, 2¥ ring(40, 39)o] A& =)o
Roem o] ringE F719 FEE P4} FH{HUYE719 wide-chorded blade=
disks} 2TH HFEoln, 28 &7 ¢=71& dovetail rootE diskel =] )
o},

A9} impeller blade2 TRA¥9 94 wheeld diske} o g AJH HFEo)
ot ¥%7] ZEJ= rear supportoll A WHAWEke) 3-& A A ¥ F= roller bearing
3} front supportellAl wWFAWET 23 §L XX HFE radial ball thrust
bearingS 7FA 3Tk ¥F7] 2E FEFEL PN shaft shoulder (16)9)

£ "HolXs YEG)H J3 3= gl

71oiuk2 26 torque momentE AGAIF)7] 98 AW ZERE] spline



half-clutch (4)7} Z&5 o} ol ¢=7] front rotor supports ZE] ZF oA
2 35 4 3+ flexible damper type o]t}

AR NAL E&H0 2 A3 93] dF3(reverse flow scheme)e 2 A
A= A
o] A&V F8 ¥WFE thgH 2o
- efficiency - 098
- coefficient of pressure recovery: 0.96
- heat intensity . 1 2841 x 10" keal/cub m-h-a atm
o] A&7I(2d (B.25)E e 2L FEERZ FAH AU
- case (21)

- flame tube (22)
- gas receiver (18)
igniter (23)

drain valve (38)
- main collector (25)
- additional collector (26)
AA7) case(21)= 939 load-bearing membero)® 7}AE 4] 23 a5
3 T E Y vane FA A Y& torque momentE AETTh Flame tube (22)
9} additional collector(26)+< ©) case W¥ol X3}, 27019 igniter (23), main
collector (24), drain valve (38)& o] case 3o HAXF}. QA7 cased
front flangex ¥4 ¢4=7] case (16)o] &= )
%27 BYl ring 27)& 3 flangeol, ¥ flangedl= FHEW ring (36)



o] AztEo] 31t o] cased &R EHo= I FE ULTF LYALH)
718 Bl % 2709 flangeS 7} fittingo] &4 50 312 ™, bench test
$o2 4F7] FWAAM 2EZAHLE AT dANE FFAI] AT 49
mounts, ¥F7] dFAA LS S8 A3 37N JAAEE FHA fittingo)
F&A =9 3o

Flame tube (22)& Q89 F7)9 &3, 44, ET7MALEE B3] 3y

ALEATY F719 EF Fol €ove Ad47]9 F8 FFo|th Flame tubed]

ARl AFHFE B} 77U EXF flame tube walle] §-8€ 12719
swirler (22 FAE front device’t $AX§t) Swirlers WWIo s
swirling 8= % 8% I7IAE Al2"dA 988 BAlsle A3z 253
o}, Flame tubet: external ringo|A] flanged] <3}4] compressor straightener
vane apparatusell #3t=]o] T} Internal ring ElYl vane #Ax (19)¢} 9424
2ol glow FN stub tuber igniter(23)) plugst AZAAIF7] Yt 9
ringdl 4= 0t Internal ringdll= WZAF718 B9 vane X9 sealing
ring2 2 F5=87] 94§ screene] A Ut

Gas receiver(18)x= flame tube $J% ring®] @& olt}t. Gas receivers 7]
B vane X9 2% ring#d AFHOA 7tAfF o) 180% ulHA= confuser
channel & A%t} Gas receiver= ©|% profiled wall® 2701¢] flangeE 7}A
T ok o] #We YZm ¢gFrle Fddozre B3] Y% Aotk Gas
receivere 9% flangeol] 28} compressor straightener vaned #o] 3lon
W flangeol 93t E]¥] vane X9 UEH 3 A% JA AFHA Aok

Igniter(23)= AR AlFAle) flame tubeldlA ABE-F7]19] EFELE F33
= 2900 Qa7] AR 2719 igniters FAEFE VIFLE 605 ¥F O
Ho 2 A= gt} Igniter= screwell 2J3te] @A7] casedl AEE o] Qo
™, hinge pipeell &3l flame tubes} VA= ot Alex=ZH A3} pluge



igniter casedl] &= o] g}

Drain valve(38)& d47] oldfie] A= o] glon Az AlFo] Ad AL
) Q4] Jfe] S48 A8 E WMEch o] MEE A&7 cased AR #
=tk Main collector (25)€ AAFZF9 iR A8E Fgse 9%
< ¥t} o] collectore FHo] Zul# flame tubedll A swirler (24)2] branchol
AgE FF3= 20719 spray nozzle® FAEHO Atk AR = collector nozzle
o AR 12789 orifices® 531 WAt o] collectors WAtell &8t A
7] case®l FWH 9] flanged]l FAH Ut ARFFBA N gauze filter7}
F&= o] 3t

Idled Al take-off A3} o)A additional collector(26)= X Alsz &2
Zo| flame tube WA #AIE d8& FFdle 4L b o] collectors
ol X 23] QAT 12719 nozzle case® FARCG. YAl nozzled 7
Z} 12709 caseell A&Eo] 3t} Collectors flame tube swirler®] Z7H-El
A spray ring¥® A7) case?]l T ARFF fittingdl FFHHO lon
gauze filter’} A8 FF fittingol F& = Urh

ok, gl

BN (¥ (5.24)& 2F5¥eln, 457] Ry 59 oz FA45 0 At
A 1 gHlE 4F7] g s FEdhed AHgEn. Al 2¢ H
e F8@ guleolw dAFE TE "R AuiAE vHEWA FlojukA
Zg22 Ao o] JUAE ALdE= 4L Ik BHHE FH(coaxia) ¥
ol F& E¥l &2 ¢F7] HUE YRA JAgY. o F EH= & 3
A WEg z2teg, =7 (3™ (6.25)2 nozzle vane X (19), ring(27),
rotor wheel(29), rotor support(1)2 FA = Utt. Nozzle vane AX|+ external
ring®} internal ring®. 2 FAEY 0o™ nozze vaned ©] F ringol F&F



o] A}, Gas receiver?] inner rings} sealing 848 713 ring& external
ringd]l F3tEo] it Nozzle vane #AX& internal flanged] <)3)
straightener #21¢] flangee] H&A=Ho] Ak, ¢=7] Y ringdl= circular
groove’} THE0)A 1w o] groovedl= metal-ceramice 2 THE0]F sector
7} ARE QI o] sector= rotoré} statorAlele] 74Fe) Ayt HEER A
ot ¢+&7] B9 rotor wheele ¢&7] 2E o) AF=HQlon, disk, blade,
rotated deflector, labyrinth® TAE ] A}y,  ©) blade= 37Me] A
(teeth)3} 40712} rootell &8 diskd]l A= ol 0em lock platese] &3 &
Aol nAAL, o] diske} blade root= ¥37] El¥! rotor wheel®] AW 3
d A+ labyrinth(33)E 5319 labyrinth®] hub(32) Wi Z2E tubedl 23}
ZFEHE 79 93 YZHEd, 4=7]19) torque momenti splined bushel
o3l 4E7] 94 wheel2 A€,

T2 E¥ rear support FFE-E ¥F719 FHEN Alojo] FAE o
o] REEL )W case(30), bearing case(31), roller bearing, race o]t}
Race$} bearing outer ring Ale)dl<= flexible support & Eo] #& = At}

Bearing outer ring3} flexible support ¥E5¢) W3k £2 9L stator ring
ol 93} A}t Bearing inner ringe Fo T WFHO Jom HER
ZAA k. Oil supply tube(28)¢} oil exhanst tube(35)= threaded
connection® = bearing caseol] AZEo] gtk HEE9 AFY WL metal
sealing ring® & seal H93lth. ZE 2 rear support2HE] {3} 379 &o)
W strut2 Q2Y external ring? internal ring 2 FTAE FEFES HA
case(30)e.2 AgEtt FFHEWQ nozzle vane apparatust external ringi}
internal ring2 & T4 Qo™ vaned ringsl A&=9 Urt. Internal ring
flange:= E]1¥] case?] W& flanged] VAR R & =0] ¢tl. Nozzle vane ]
o] HAWak F-L external ringdlA] turbine case ring®l press fit€ pin(RA)el



Agdd. 8 €Y ringe E(groove)S ZiL glen &r)d) JlafR9
honeycomb seal& 7}2 sector’} A&x]o] glth. o] sectors rotor$} stator
Ate18] ZFF(clearance)E HAZAIZIG, FHEW ZE(28 (.24)= 3719
supportE 7}A i ATk 7]1o)¥k2 central gear splined] £3) A|A & spline
£ front support 98-8 3}9 roller bearing2 rear support §&& g}, o)
bearing @ inner races labyrinth(9)el WE=Z Az= o] )t}

Ball bearing& medium support €& 3} o] bearing2 central case(13)el
AR on 71ojuka B RAso] Qo)

89 ZE|(6)+= disk, blade, labyrintho] Z&#l~ W@&E shaft, coupling
nut 522 FAHY At FHEN bladed EFE-L labyrinth seal ridgeE
ZFA1a YTk o) blade: fir type rootsell 98 diske]l RFEHIL plateo] <))
A" FHEW diske coupling nut® o] B&Ho] lth  Diskeld &
o2 g3 &4 7ojutx TE 7929 torque moment AEL FHE NS
o] & o) HAE splined] ©l3te] A2dot 9% P2 FHEHW & A%
of A% A THA FEHE tie(15)(2Y (G.24))e s FEZ1019] ball
bearing®. 2 AgETt F78 HYE F&£ o 2RE HH3r] A% AlxHoe] 57
RIS Ao 7lojutxd] Aaks|o] glct.

ul. 7]ojdkx
Zloldk2E FHEHN ZERRE 28 Fo2 IJALEE AIAAA AL
= 98 I, ZoutAE ¥ Y casedle Thed 2 Aol £F
=o} .
- accessory drives
- torque moment meter

- free-wheeling clutch



- safety clutch of limited moment

~ parts for lubricating and breathering

AN mounting supports, transport bracket, ¥&&x #Aa-2 98 bracketd}
flange A 71ojdk2 casedl 9| jhel,

AAZHE $H AAS FAFH AFo] WRE REPANT 0E TFo| 9
o)A,

Y g6yl Z¥e g 7T
~ rotation speed transducer inductor
- generator

F%7] €Ul B2EHe gE FEET
- rotation speed transducer inductor
- fan
- autonomous generator
- low-pressure fuel-metering pump
- oil aggregate
- tacometer transducer
~ fuel booster pump
2822 RZE 2 YAAA(reserve oil aggregate)E &}

8 g 2B+ AlE, false starting, cold motoringA] starterel] 23 +%
HY, #¥22 TFE FE A% FFHIHEYG BEFF Jlode JlofHtx
casetdl X8 torgue moment meters 7]oj¥lAe] Fzirloo] AEEo]
k. =3 7)ojul2e] FF 7|9} gspline connectiond &8 E]WIHA 7)o
vkA 2 torque momentE AEITh  lojutxe] 1ghe & 9] skew 7|0
FAH itk 2@ FE7]olE spur 7190lm 2709 roller bearingsl 3 X
Ado. o] 71918 FWFo 2 uAPAI=ElE 7101y R ZEAE angular



bearingS ©]§-3l4tt.  Ball bearing® W% ringS torque moment meter
cylinderst A= Aok A $FE Ze 2o J2EF HAUY AL
2 FFEd o ddnie &7 Ad2 /AR glen gdTAde Adr
8] 24ge wel v g et FFAYe g @ 74 orifice
2 e At =8 EL free-wheeling clutchdl 3jA 29 FF 71019 4
A"y, Clutchd FER YFTERE annulus cavity® @443t o] Alo]e
5ZA &= roller7t AT o] roller= £ Alolo) & AXHE AL §)
= F7A9 common cageE AFHO vt 2R}k UIF cagew: #F WF-
ringol A cagedl mE-& F7MAIIE 5¥WE HelolaE JHAX itk o]
ZAEA] o] rollere RAF A spline bush® %3t % ringdlA 3 &
ring2. 2 FAYZ Hggh

Al 8 FEY Alse A=
735 (strength) #|AIA] o] F X = (take-off mode) AIZHI680 h)2> 7[EAARE
o] 28 AU} o)FEE 771 F AF AT 7% HFEEE 12000
Azbe) ZFAIZE HEte) A AkE AR AAAFAR NN Ae2d
AR el AA Qg By ZEAHgNE o|FIAEER 43,000 rpmE A
g3t ot
TV-0-100MA A= &8 22 oo HFg RFol At
- A4¥E7] )79} impeller
- 45719 FHEW disk
- /¥l blade
A4 Z719] ¢t blade(VT3-1 A&)e AMATE= E 66)3 2o o] 4
FojlAl Q)T bladedll A ZE mHA gL FEITE AL & 4 UTh
Q] YAH(inlet disks VT3-1 A&, AES long-time strengthe 8680



T (56) 94 &=7] 47 BHel=e] Zx AN Ay

R F S t St Km

4.91 1.025 1464 205 8800 6

5.79 0.980 1085 © 205 8800 8.1

7.11 0.932 329 205 8800 26.8

7.63 0.812 0 205 8800 -

Here: R - radius of the designed blade section, sm
F - square of cross section of the blade, sg sm
S - stress in the designed blade section, kg/sq sm
t - blade temperature,oc

St - long-time strength of the material, kg/sq sm

Km - strength margin.



kg/em’)e} ANATE E 673 B 9714 Srs} Sus taze) dAwH
A] radial stress®} tangential stressZ ¢jmjdic} A+ T2 A% A (Km)
& FEI

A7+ O239 A3 ALE vt (failuring rotation speed margin)e] AArA
e 2371 A A W (meridian section)-& Wk #Irp dsgGE 713
slell A 213 o3, Y237} A5 (cylindrical section)& wet styjgche 7}
At A= 213 - 6980t} o] miAl e FEITAN F F 5 U

QYRS gAY ZEARAF(VTI-1 A8)E & (68)3F 2t} gde
long-time stress margin®] A 14709 FEF - A4 33 A
&% uid e 171019 QA 13,

Y 23 AxaAge g§HglT slA2Lxs 1310 KolA 5004]7F¢)
long-time strength limitE 7}A 3 ASA1T $&E7] €Yl disk rim9) L5
620 °C o|9, disk hub &%+ 430 °Celt}. o] tyA=9] (AL EP42(WAE+E
8.32 g/em®, 9] long-time strength limit 12300 kg/cm?o)th

Rim hubdlA t23 2xv SAARZNEE AUt =7 €3 92
A9 stress level At Ad+= R=62 cm, h=1.84 cm @HA] stress levelo] &
tloli, Sr=7660 kg/cm’, Su=5336 kg/cm® ot} o] ©HeA tixze) LxE
500 °C )i St=10789 kg/cm®(t=800h)e]t},

A&7] HW ©239 long-time strength margin®] HAZt-E 1408 olv 3
FAIZEE 6,0004) 2o, 3] A 4% ol (failuring rotation speed margin)€)
AA gL d23r7t Ad g wel g3yt St MRS A 1.399)
o, 95903 e Bart ARG TP EeA 12619 g 7HATH

FHEY d2329 Zxy Axs ® 6979 2.

¥=7] B blade®] AEE VILI2UEE 793 g/cm®)e)I blade M4E 56
olm}, AA IH&EEE 43000 rpmojch. Profiled]lAl #3E Ho] W HY



E 67 94 4571 47 d239 AxAL A7
R, sm h, cm Sr, kg/sq sm Su, kg/sqg sm Km
2.0 5 0 24717 3.50
2.25 5 216 2201 3.94
2.5 2 792 2146 4.04
2.75 1.1 1512 2234 3.88
3 0.9 1828 2264 3.83
3.8 0.8 1855 2159 4.02
4.0 0.9 1590 2054 4.22
4.2 1.5 916 1808 4.80
4.4 5.0 258 1545 5.61
4.905 5.0 178 1348 €.44



E (68) 94 &5V 023 Z=AL AHF(VT3-1 A48)

R, h, Sr, Su, t,C St Km
sm Sm kg/sq sm kg/sq sm OC kg/sq sm -
1.65 4.75 0 4563 250 8300 1.81
3.1 1.2 5243 4243 262 8210 1.56
3.8 1.05 5524 4518 268 8140 1.47
5.3 2.5 1964 3308 281 7980 2.4i
7.11 1.0 2652 3003 296 7780 2.59
10.4 0.2 2803 2699 324 7390 2.63
13.6 0.2 40 1393 350 7000 5.02



—00T —

¥ 59 TH3EW g3 %Eﬂlfl:} Aas}
material - EP742

34900*(140.05) = 36645 rpm,
temperature: rim 555°C

hub - 340°C

rotation speed n

the disk section with maximal stress:

R =1.02 sm, h= 2.4 sm

Sr = 0, Su = 7467 kg/sq sn,
St = 11537 kg/sq sm, (t = 800 h)
Km = 1.545

the values of margin of failuring rotation speed

K

"

1.421 (meridian failured)

K 1.422 (cylindrical failured)



stress AAARE R (5100 Ao}

%9 €W blade®] A VILIZUSIT blade /M4w 44010, AA 3Az:
= N1 = 34900x(1+0.05) = 36,645 rpmolt}. Profiled] A H3lE5 Weol ¥ 3
8] stress Adda= § 610% 29,
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E (510) =71 Y Edol=9 A=A Aas

R, F, t, Sr, Su, Sr+su, Km
sm sq sm oC kg/sqg sm kg/sq sm kg/sq sm -
10.7 0.462 810 1886 1.91 1888 2.33
11.45 0.286 905 1275 2.34 1278 1.94
12.2 0.165 911 279 1.28 280 8.52



— &0l —

E (GB1D 5% HY Edol=9 ZFxAL Ax

F, t, Sr, su, sr+Su, Km
sm sqg sm 0C kg/sqg sm Kg/sq sm kg/sq sm -
8.835 0.49 643 3010 184 3194 2.28
10.835 0.269 680 2217 178 2396 2.75
12.835 0.151 710 171 5 176 34.2



e um

FAdEdE FF7E HEE A9 g Folsh ANk slAEW dA
9] MFAL-E DFIRE, dukE EHRZANY JE Alo]F BEAH
free-shaft(# &%) A2 Alo)F A& 934k 53], 29 1500 hp ©)3}
w9 HRSF A3 AlF BAgoEA FE A% Jer1ES ks AR
o] A4 B AAFdte) AP FHP= o)

Z9¥ 1500 hp ©l3l9] $4% dFEHE HEE dA9 A THL A 10
- 15 9 Alole] AFHoF HA, wAHNoH, & 2L EJER Y VW
T At

!

%) single spool 7} A7)
- AL g@5E 7hA 173 457 2 gl AL
Uie F2 = AA & 5 Qe IPS(YTF 94 £87)
A% B FEH AWEY 2 £9YEYe) J154
- B9 7IALA7E o]4% GTE ALY g
- F2Z2] module 3}
- FAAA R AD A Aj2H
- Avjg 2E D AR FA ) 2QHE ALY 23}
- FL AFE5ANE, 494, & ¥ ¥ 424 AENF T
- WRAR J]ojuka
Ao} FYAFANATLG FF5 AFARYLR o]Foja FQ Yso2E
Az Wy 74, F8 JlE, BA B4 2 SAFH oy 72L& 5 F
°oH o] HeHES EUE A 2 vidyg dA Je £E£2& Fr/A9E
T Ae 71F) FEHAY. EFH, Adxd £3E HEEZ AAAF 7E )

I
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e 9 FRAAE Ad3Pn 444 1d dASEL P20 ANE
TM333-1A AR} |Alele] A TV-0-100M3 #Aeke] At ARQ
SGTE-2002¢19029 °l& dAZF 7|3 397 AAFA F¥e 19
TV-0-100a180) 7MFS 3 dNo = AYERT o] A AGol NI} 538
A 2d-g FAse TV-0-100M 47 =&t MF dezis 2¢ &
F A& dAMALE 4TS Fole WFoz FIYPdgon o] AR A
A =¥lo] B4dhp2 17% X EY¥PAF A SFCY AL 7HALE 4%
FFe 4E F ARH

AdxdE FHExe FAE dANF MEE EWE qYRFo ¥
RE AN 2HE BEEZ 33 3o FFAnde MFRF AFAd
€ AFsx doh

2 dxa daFe dRd aF Aol 1&g AFe EE FF I
278 &3 A7) A, 29 728N Al FY e Jvte] 5E o2
o=

2

—105—



3
O
="
o)
=
=~
& 21 - .
2]
[
L
§
Q14 -
[ @]
1 = Radial
2 = Axial
3 = Radial + Axial
0 T T T T T
100 2000 3000 4000

0
Power(SHP)
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Pressure Ratio
=

o

100, 06 4000

o 2000 a0
Power(SHP)

a9 (23) EFHE HERAZE A9 &Y U EX

Flowrate (1lb/sec)
o 3 > b 4 g

=3

2000 3000 4000

0
Power(SHP)

1001

O¥ 24) YFEE HRAZE A SHE FFEXE
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29 (25) YFEHE HEARZE A E¥E ¢4F7] AATEXE
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40000
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ao0000

20000
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oA AFR

(&)
I :] L
T
(ool

N
(P/P)¢

N=const,
: burner

. compressor
*load

lrpm

. turbine

2
Nz Ow

g

Y (3.1) Fixed-shaft engine ¥ free-shaft engine®l ZAF 4
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RELATIVE MAXIMUM POWER
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RELATIVE POWER
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SPECIFIC FUEL CONSUMPTION, SFC~kg/hp-hr
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DESIGN PRESSURE RATIO
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RELATIVE SFC
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SPECIFIC WEIGHT, kg/shp
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NUMBER OF STAGES
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PROPORTION OF CENTRIFUGAL STAGE WORK, $%
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CENTRIFUGAL STAGE PRESSURE RATIO
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STRESS x SAFETY PACTOR, kg/mmz
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ENGINE SPECIFIC PRICE, USD/shp

300

280

260

240

220

200

- ]
" First 250 engines
10 239
. \ 4
]
2,
L]
s [
1 4
[
16
° ® [ 4
8
® [
T ° 23
° ®
400 600 800 1000 1200 1400 1600

SHAFT HORSEPOWER, shp

aY (414) AIFH dAe) B9 29I 3

—125—



SPECIFIC FUEL CONSUMPTION, kg/shp-hr
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SPECIFIC FUEL CONSUMPTION, kg/shp-hr
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PRESSURE RATIO
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COMPRESSOR EFFICIENCY
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SHAFT HORSEPOWER, shp
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PRESSURE RATIO
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a9 (6.1) A%

Inlet particle separator.
Inlet device.

Compressor.

Combustor.

Compressor turbine.

Pover turbine rotor.

. Outlet device,

Power turbine vane apparatus.
Insert.

Power turbine ring.

Fairing.

0il tank.

Spring.

Gearbox with accessory gearbox
Spring.

Threaded pair.

Rod.

. Micro switch.

Tie.
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a9 (652) A9

Fuel outlet from fuel filter to fuel-metering pump.
Fuel delivery pipe from engine pump to fuel-oil heat
exchanger.
Fuel outlet from fuel-oil heat exchanger to fuel filter.
Filter of fuel-metering punmp.
Type operating lever.
Fuel-metering pump.
Manual control lever.
0il tank filler. ‘
Left front engine support.
Place for mounting of gas generator vibration transducer.
Plug of window for -visual inspection of inlet engine part
Fuel filter draining valve.
Fuel temperature transducer.
Fitting for fuel delivery to filter.
Fuel filter.
Valve for air blowing off from fuel filter.
Vibration transducers collector.
Connector of fuel filter choke up indicator.
Fitting for fuel filter choke up indicator.
Pipe for breathing of oil tank and gearbox.
Pipe for gearbox breathing.
TMM oil pressure transducer.
Minimum fuel pressure indicator.
TMM system o0il pressure metering transducer.
Connector for power supply of ignition aggregate.
GVA position transducer receptacle.
Fuel extraction valve.
Air extraction to object hydro-tanks.
Fitting for air pressure measurement after compressor.
0il delivery pipe to TC and PT bearings.
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31.
32.
33.
34.
35.
36.

37.

38.

39,

40.

41.

42,

43.

44.
45,

46.
47.

48.
49.

g (652) ARIA%)

Gearbox breathing pipe.

Air delivery after compressor to fuel-metering pump.
Left rear engine suppott.

Pipe for air exhaust from IPS in atmosphere.

GVA hydro-cylinder support.

Fitting for fuel pressure measurement in ABB control
hydro-cylinder (rod chamber).

Fitting for fuel pressure measurement in ABB control
hydro-cylinder {(chamber without rod).

Fuel delivery from pumping unit of fuel-metering pump to
automaton of fuel blowing and distributing.

Fuel drainage from automaton of fuel blowing and
distributing.

Start fuel delivery from fuel-metering pump to automation of

fuel blowing and distributing.
Metered out fuel delivery from fuel-metering pump to
automaton of fuel blowing and distributing.

Fuel delivery from fuel-metering pump to ABB hydro-cylinder

(rod chamber).

Fuel delivery from fuel-metering pump to ABB hydro-cvlinder

(chamber without rod).
Pipe from thermo-valve to fuel-o0il heat exchanger.

Fuel delivery from fuel-metering pump to ABB hydro- cyllnder

without road chamber.
Fitting for oil delivery in fuel-o0il heat exchanger.

Fuel delivery from fuel-metering pump to ABB hydro-cylinder

rod chamber.
Fitting for fuel return from fuel-o0il heat exchanger.
Fitting for oil return from fuel-oil heat exchanger.
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8,

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.

21,

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32,
33.
34.

35.
36.

a9 (63) A

Pipe for oil drain from TC and PT bearings.
Generator and fan drive drain tube.
AIS valve.
Air delivery to AIS valve.
ABB hydro-cylinder.
Air delivery to TC and PT bearings.
Semiconductor spark plug.
9. Pipes to pressure transducers after compressor.
Ignition aggregate.
Indicator of AIS valve opening.
Transducers for pressure measurement after compressor.
Inlet particle separator. 4 '
Transducer for air temperature measurement at engine inlet.
0il tank and gearbox breathing pipeline.
Branch pipe for dust suck out from IPS.
Fitting for oil filling.
Fitting for oil drain to oil tank. i
Connector for electro collector of automatics.
Connector for elsctro collector of indicators and
transducers.
Connector for electro collector of indicators and
transducers.
Fan.
Qutlet branch pipe of compressor volute.
Gas generator rotation speed transducers.
Gearbox.
Fitting for oil transfer from oil tank to engine oil system
Pipe for oil intake to TMM system.
0il tank.
Fuel delivery from fuel drain valve.
0il drain pipe from TC and PT bearings.
Fitting for air bleeding for helicopter AIS.
Drain valve of drain tank.
Fuel drain from AIS valve.
Drain to tank from engine centrifugal pump, fuel-metering
punp, thermo-valve.
Drain tank.
DPrain from drain tank to exhaust tube.
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23.

24.
25,
26.
27.

a4

Tachometer transducer.

(5.4) A<l

Power turbine protection automaton (PTPA).

PTPA connector.

Screw for PTPA operate ability checking.
PT rotor rotation speed transducer.

PT rotor rotation speed transducer.
Air-oil heat exchanger (AOHE},

Minimum oil pressure indicator.

Maximum oil pressure indicator.

0il outlet from AOHE.
0il inlet to AQHE.

Generator drive transport plug.

Gearbox output shaft.
Output of signals to
Cutput of signals to
Qutput of signals to
Electro~starter.

recording systenm.
helicopter cockpit.
vibration monitoring system.

Fuel filter differential pressure indicator.

Contactor.

Fuel delivery to fuel-metering pump.

Valve for air blowing off from fuel-metering pump.
"3" screw for parallel displacement of consumption flow

characteristic.

"5" screw for "Take off'" operation regulating

with hand control.

Electromagnet for change to hand control.
ABB control electromaghnet,
EER independent generator.
"6" screw for "Idle" operation regulating

with hand control.
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28.
295.
30.
31.
32.
33.
34.
35.
36,
37.
38,
39.
40,
41,
42.

Y (64) ARA%)

Fuel-metering pump connector.

Fuel drain from fuel-metering pump.
Electrocollector of automatic system.
Connector of oil debris indicator.

TMM system reducing valve.

TMK system oil filter. !

0il aggregate.

Engine o0il system oil filter.

Engine 0il system reducing valve.

Inlet to feed stage of engine oil system.
Inlet to feed stage of TMM,

Outlet from feed stage of engine oil systenm.
Plug in fuel inlet to engine centrifugal pump
Plug of gas generator hand rotation drive.
Fuel outlet from engine centrifugal pump.
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a9 (65) A<l

Nozzle body.

Left rear engine support.

Gearbox breathing.

Left igniter.

Electro cable assemble of compensating wires.

Intake air pressure transducer.

ABB position indicator.

Intake air pressure transducer.

Strut.

Nose cone.

Thermocouple.

Right igniter.

Right rear engine support.

Fuel delivery to igniter.

Discharge of drain leakage from generator and fan drives
Discharge of drain leakage from drain tank and AIS valive
Free power turbine blades.

Fuel delivery to main collector.

Fuel delivery to auxiliary collector.
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W O~y W

11.
12.
13.
14,
15.
16,
17.
18,
19.
20.
Z21.
22,
23.
24,
25,

~ s

26.
27.
28,
29.
30.
31.
3z.

a8 66 Al

Fitting for fuel intake to fuel-oil radiator from
engine centrifugal pump. ' ‘
Thermo valve control connector.

Fitting for fuel exit from fuel-oil radiator.
Fitting for fuel exit from thermo valve.

Fitting for drain from thermo valve.

Fuel heating switch on valve.

Fuel delivery to main collector.
Temperature receiver in oil tank.

Fitting for feeding of drain leakage from generator
and fan drives.

Fitting for oil drain from TC and PT bearings.
Fitting for drain from drain tank and combustor valve
Bleed-off to air conditioning system.

Pipe for delivery of start fuel to igniter.

Fuel pressure measurement in auxiliary collector.
Combustor drain valve.

Fuel pressure measurement in main collector.
Drain valve of drain tank.

Automaton of fuel blowing and distributing.
Start fuel feeding from fuel-metering pump.
Fitting for fuel exhaust to main collector.
Fitting for fuel exhaust to auxiliary collector.
Fitting for fuel exhaust to igniter.

Fuel exit plug to auxiliary ceollector.

0il tank drain device.

Magnet plug.

Pipe for delivery of drain leakage to tank.
Outlet of feeding stage of engine oil system.
Fuel drain from engine centrifugal pump.

Filter choke indicator of engine oil system.

0il scavenge from gearbox.

TMM filter choke indicator.

Drain from fuel-metering pump.
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=W 00~ O W

g 57) M)

0il outlet from IPS.

Turn angle transducer.

Transport mounting.

Thermocouple terminal block.

Thermocouple collector.

Hydro-cylinder for GVA rotation.

GVA position indicator.

Air pressure transducer in engine inlet.

Air pressure transducer in engine inlet.
Fitting for fuel pressure measurement in inlet of
fuel-metering pump.

0il inlet to IPS.
Transport mounting.
Electrocollector of transducers and indicators.
Gas generator vibration transducer signal input.
PT vibration transducer signal input.
Collector of vibration transducers.
Place for PT vibration transducer mounting.
Connector of temperature receiver.

Transport mounting.
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1 . Side walls.
3. Lower flange.

4. Upper flange.

5. Profile blade.
6. Dust receiver.
7
8
9
1

. Inlet oil collector.
. Outlet oil collector
. Rear wall.

0. Front wall,

a9 (68) YFIAAREA7] (HF D
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4,

a8 (5.10) A9l

Front case.

IGVA vanes.

Lever for IGVA vane rotation.
8. Axial stages of compressor,

5,9. Rings of rotation mechanism.

6.
7.

10.
11,
i2.
13.
14,
15,
ls.
17.
18,
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35,

GVA vanes.
Lever for GVA rotation.

Guide apparatus of II-nd stage.
Air bypass band.

Air collector.

Centrifugal stage of compressor
Rear compressor case.
Diffuser with vane apparatus.
Gas collector.

TC turbine vane apparatus.
Rotating deflector.

TC wheel disk.

ETC blades.

TC ring.

Compressor turbine case.
Combustor case.

Flame tube.

Igniter.

Swirler.

Main collector.

Auxiliary collector.

0il delivery tube.

Free power turbine ring.

Vane apparatus.

Rear potor support.

Bearing locking ring.

Roller bearing.

Labyrinth.
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36,
37.
38.
39.
40.

41,
42,
43,
44,
45,
46.
47.
48,
49.
50.
51.

19 (5.10) AAAE)

Shaft.

Splined sleeve.
Bearing case.
Conical ring.
Insert.

0il drain tube.

Drain valve.

Compressor rotor.

Compressor middle case.

Front rotor bearing.

0il nozzle.

Hydro-cylinder for ABB opening-closing.
Hydro-cylinder for IGVA and GVA vane rotation
Links of vane rotation mechanism.

lever of vane rotation mechanism.

Limb.
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e e

a8 (512) sHER 2H

1 : shaft 2 : labyrinth seal 3: disk

4 @ sector 5 : blade

6: plate lock 7 : nut



2% (5.13a) TV-0-100 Azle} 7jojuk2(A2le vhg o)A
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15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.

a8 (5.13) A<l

IPS fan.
Flange.
Graphite seal.
Qutput shaft.
Free-wheeling clutch.
Generator flange,

Cap.
Case.
Gearbox cavity.

Torque moment meter.

0il delivery tube.

Shaft support,

Sleeve.

Shaft of torque moment transmission to auxiliaries
drive from TC.

Gas generator mounting flange.
Inductor.

Rotation speed transducer.

Plug in drive of TC rotor hand rotation.
Autonomous generator drive shaft.
Brake ring.

Starter adapter.

S8lipping friction clutch.

Drive ratchet half-clutch.

Driven ratchet half-clutch.
Centrifugal breather.

Channel for air cleaned from oil.
0il aggregates drive shaft.
Rotation speed transducer drive.
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2y (5.14) TV-0-100 9] &84 (outlet device)

1

N O O W

. External shell

. Internal shell

. strut-rod

: Tap

* Exhaust gas temperature transducer mounting flange
: Compensate blocks mounting flange

* Mounting flanges of fittings for oil and fuel drain tubes

connection
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RELATIVE N1, %
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. Nlcor = max

: N1 = {f(Pc, Ta)
TIT = max
N1 = max
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INLET PRESSURE LOSSES COEFFICIENT

\\

N

NOZZLE PRESSURE RATIO

-
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EFFICIENCY
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PRESSURE RATIO

-

/

CORRECTED AIRFLOW, kg/s
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