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Research on the Influence of Bleeding and Cooling Model on the
Performance of Turboshaft Engine

Hu Qiuchen, Chen Yuchun, Jia Linyuan, Huang Xing
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; With the constant improvement of performance of modern turboshaft engine, its thermodynamic cycle
parameters and the amount of bleeding are significantly increased. To solve this problem, for free turbine tur-
boshaft engine with high thermodynamic parameters and high-bleed, a new turboshaft performance calculation
model which considers bleed position and cooling air expansion work is established. The model of air bleeding in
the middle of the compressor corrects the flow balance and power balance at the same time. The turbine cooling
model considers the cooling air expansion work, The calculation results obtained by the new model are analyzed
and compared with that of simple turbine bleed and cooling model, which proves that the new model can obtain
the influence of the amount of bleeding and bleeding position on the performance of turboshaft engine. The new
model is close to the true physical process of turboshaft engine, and can offer input to the air system,
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Fig.1 Diagram of air bleeding model in the

middle of the compressor
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Fig. 2 Turbine cooling model considering

cooling air expansion work
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Fig. 3 Relationship between power and rotate speed
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Fig. 6 Influence of different bleeding

model to the working line

M 3 AN 4 AT LAE B R ARG RA,
RBHLE TN RS Fe RS BRI, HEK
HEFERRER  OREF VBRRE T REH
A RRB I E R, X ER AR M T Bl <k
HAENEHE /D RIREH DRERE, A
RAET A iR RS R IR O R 5
SET R F] S B FEH 25 K E B/ X 2B



%1

HIAKRSE 5SS AR X R RS LE AR BT 113

AR T R IR IE B R 8 DB/, RSB
AR BE /D F BRI R KGR R
FE—ENRE, XBEIFBEZENER.
M 5 FE 6 °I DIE i AR T URE A&
ERRATE RS HAF TELNES. XEMT

AR RET, ERKHMRIT TELBARFE—
Bo. MAISPILFETESTEHRR TR
9@z) fe.—1 = const (15
. 7e

AL, M s s BUAH ) B & sh AL 3R R TR 5
B A RS, ATRIE T RIR LSRN T/E
KHF. REWMEBRZIUESNE 5 a2
EAYRMIWEFRTER—EHE T, ELTF
T,. BRARMIISERT T, HE, BHmARIE
T T, AR .

2.2 RRASHUINZIHNEERNR R

I RGISEAOKBER T, 4 5IRAR
% B A B A B IR Fe % AR A
AR B et SR E 7~ 10 B

1500

=AY
o A -&.

1300 | /.
S
.;:?:/.

=

Power/kW
=)
(=]

O
(=
<

3
3

78 82 86 90 o4 98 102
PCNC/%

B 7 BRI R R R A

Fig. 7 Relationship between power and rotate speed
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