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Application of Entropy Function Method in Calculating
Aero-engine Turbine Efficiency

CHEN Hang
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Abstract; In order to improve calculation precision of turbine efficiency,the entropy function method is
introduced to calculate turbine efficiency. Ideal isentropic enthalpy difference on the sections of turbine
inlet and outlet is calculated accurately with isentropic adiabatic equation based on variable specific
heats,and then turbine efficiency is figured out. With the method , turbine efficiency of a certain core en-
gine based on variable specific heats is calculated. Influence rule of different factors on turbine efficiency
is obtained ,and sensibility analysis is investigated on the results. Analysis results show that the entropy
function method can decrease calculation error of turbine efficiency to the range between 1% and 2% .
The increase of compressor bleed air capacity causes calculated value of turbine efficiency higher. The less
compressor outlet leakage capacity and the higher high-pressure shaft efficiency is, the lower calculated
value of turbine efficiency is. Compressor outlet leakage capacity has the most effect on turbine efficiency,
but the high-pressure shaft efficiency has the lowest effect.
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Fig. 1 Pneumatic section of core engine
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Tab. 1 Specific enthalpy solution formula coefficient

E i3 HE
ay 0.992
a, 0.237
a, -1.852
a3 6.083
ay -8.894
as 7.097
ag -3.235
a, 0.795
ag -0.082
aq 0.422
by -0.719
b, 8.748
b, -15.863
by 17.254
b, -10.234
by 3.082
be -0.361
b, -0. 004
by 0. 056

R4 IR
A ERMN
I PR
L— AR
R 424% PR %K
BT 422 4%
4254
FHAR MK
R E
g

2 REBERIEERRRE

solution process

Fig. 2 Turbine isentropic enthalpy difference
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