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Conversion methods of turbofan-engine exhaust gas temperature
with consideration of use factors
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Air Force Engineering University, Xi'an 710038, China;
2. Xiangyang Hangtai Power Machinery Factory, Xiangyang Hubei 441002, China)

Abstract: For the problem about qualified acceptance conversion exhaust gas tempera-
ture value of a type of turbofan-engine in the factory but occasionally unqualified exhaust gas
temperature measurement value in the offsite ground test, the defect of exhaust gas tempera-
ture conversion method only considering single factor of air temperature was analyzed. A
kind of exhaust gas temperature conversion method comprehensively considering use factors
including the nonstandard atmosphere and the adjust law was put forward, the mathematics
model was established, and the correcting coefficient of nonstandard atmosphere and the cor-
recting coefficient of adjust law were obtained by calculation, which were verified by test on
the bench. As a result, exhaust gas temperature conversion method considering use factors
met the actual conditions of the engine, the relative error between the correcting coefficient
obtained and the trial test data was less than 1. 3%, effectively solving the problem about
qualified conversion exhaust gas temperature value in the factory but unqualified exhaust gas

temperature measurement value in the offsite ground test.
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Table 1 Test of samples

i F 1/°C pn/kPa (1;/K)/C
131 —16.0 102. 60 607. 09
132 —10.0 102. 20 605. 34
133 —2.0 102. 00 621.03
134 2.1 101. 50 612. 62
135 8.3 100. 90 623. 81
136 16. 4 100. 19 609. 43
137 19.7 99. 30 595. 28
138 22.2 99. 86 598.01
139 25.0 99. 50 588. 50
140 30. 0 99. 10 574. 93

X REARBCAEHEAT ¢/ K Ab B 38 SO S bR AE
PR R SCA 8 HE Al JEE 9 52 L 0 T R A
R, L 140 580 S0 s ORI
FEWLAY S HE IR D A 613.88°C L, K, 545
Bk 1,068, MEZE] /K, =574.93°C,

3) [l I 0 45 2 73 B

2 JEMNARE AR A BN (R 5 R A X L

F2 MWAHEASTANESLEEXE
Table 2 Comparision of testing samples between the

predicted values and actual values

ST (;5/K)/C t5 WA /C
131 607. 09 614. 02
132 605. 34 610. 71
133 621.03 617. 80
134 612. 62 607. 55
135 623. 81 620. 74
136 609. 43 603.51
137 595. 28 602. 87
138 598. 01 596. 86
139 588. 50 590. 21
140 574.93 579. 40
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HFiRE E, Il E &2 RAL R x3 RBRERNKERERIIZER
E.. = 0.0028, REW = 0.9654 Table 3 Verify result of calibration prototype test data
T 3K 4 00000 L PR R A v o KA,
4) 3 A, H X
)T R
¥ VCR 43 Bi 45 501 o5 /K, W00 AE B LA o A b B2/ %
FENLA ¥ B 0, A8 2 T X R R AR B LR A
SRS T B IF R A 1 —16.0 102.60 0.876  0.886 1.1
3.2.3 BIF ZEIIE 2 —10.0 102.20 0.901  0.909 0.6
% 3 RIS S R REHLIA %1 3 15 ) S TR0 1000 0,962 0,907 0.9
BB IE R EE R BB I . SR HEREPLR) IR 220 4 2.1 101.50 1.055 1.045  —0.9
U5 B0 A L e KA TR 2200 1.3 % . U B 5 8.3 100.90 1.015 1.010  —0.5
B B R AR R RE WS T & sh AL HE R IR 6 16.4 100.19 1.029 1.019 —1.0
R IE . 7 19:7 99.30 1.020 1.033 1.3
ESE AR il b AR SO B T py = 100. 66, 8 22.2  99.86 1.036 1.034 —0.2
101.32,101. 99,102. 66 kPa (4 KSR E F Ry
9 25.0 99.50 1.032  1.035 0.3
EREBEE D,
10 30,0 99.10 1.030 1.038 0.7

F4 HSEERHEEERHTEGR

Table 4 Conversion correcting coefficient calculating result of exhaust gas temperature

Al KlAl

0/ C K. = = = = b= = = =
100. 66 kPa 101. 32kPa 101. 99kPa 102. 66kPa 100.66kPa 101.32kPa 101. 99kPa 102. 66 kPa

—35 0. 774 1. 045 1. 049 1. 042 1. 038 0.812 0. 805 0. 807 0. 804
—30 0. 797 1.043 1. 042 1. 037 1.034 0. 831 0. 830 0. 826 0. 824
—25 0. 819 1. 039 1. 039 1. 034 1. 030 0. 851 0. 851 0. 847 0. 844
—20 0. 842 1. 038 1. 036 1.031 1.029 0. 874 0. 872 0. 868 0. 866
—15 0. 865 1. 034 1.032 1. 027 1. 025 0. 894 0. 892 0. 888 0. 886
—10 0. 887 1.029 1. 029 1.026 1.024 0.913 0.913 0.910 0.908
-5 0.910 1.028 1.027 1.023 1.021 0. 935 0. 934 0.931 0.929
0 0.932 1.027 1.024 1.021 1.019 0. 957 0. 955 0.952 0. 950
5 0. 955 1.023 1.022 1.019 1.017 0.977 0.976 0.973 0.971
10 0.977 1.020 1.019 1.016 1.013 0.997 0.996 0.993 0. 990
15 1. 000 1.016 1. 015 1.013 1. 011 1.016 1. 015 1.013 1.011
20 1.023 1. 009 1. 009 1. 008 1. 005 1.032 1.032 1. 031 1.028
25 1. 045 0. 990 0.990 0. 990 0. 990 1.035 1. 035 1. 035 1. 035
30 1. 068 0.971 0.971 0.971 0.971 1. 037 1. 037 1. 037 1. 037
35 1. 090 0. 954 0. 954 0.954 0. 954 1. 040 1. 040 1. 040 1. 040

40 1.113 0.936 0.936 0.936 0. 936 1.042 1.042 1. 042 1.042
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Fig. 2 Curves of two conversion methods
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Table 5 Comparison of two conversion methods

t:/°C
t/ 218/
. HERRTRE R — G %IEM ©
Gt Tib) PR3 2361
40 697.49 646. 04 51.45
30 666.49 642. 94 23.55
28 660. 29 642. 94 17. 35
20 635. 50 639. 84 —4.34
15 620. 00 629. 30 —9.30
11 607. 60 620. 62 —13.02
5 589. 00 605.12 —16.12
0 573.51 592.10 —18.59
—5 558. 01 579. 08 —21.07
—10 542.51 566. 06 —23.55
—20 511.51 540. 64 —29.13

4.3 MEAFEMIZA

e HU2 RO AR B s — R S 5 ik N
BT (15,620 °CHIY 9 & & ShHLTE Hh 37 [H 3
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A4 25 6 25 BB P DR 38 1A 46 5 ok 42 o HE IR B
(15,5620 °C) J5 &5 ) 78 41 3 fifi FH — 4~ B 18
FE A IR R R . RALE A IR N &
F1h 5 B 7 12 T AT U R B AL P A B R TR
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