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Assembled method for estimation of turbofan engine high

pressure turbine inlet temperature
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Abstract: Considering that direct and reliable measurement of high pressure turbine in-
let temperature on board is not feasible at present, a new assembled method for estimation of
turbofan engine high pressure turbine inlet temperature was proposed. Based on the energy
conservation principles of a turbofan engine, thermodynamic equations between high pres-
sure turbine inlet temperature and other gas path parameters were presented, thus six esti-
mation models of high pressure turbine inlet temperature were derived. Unmeasured parame-
ters of these models were defined as temperature model coefficients as a whole, which were
fitted with measured engine power setting parameters using an engine performance model.
Validation results show that assembled estimation models have good precision for both health
and deteriorative engines, and the mean squared error of its best performance model is not
above 1%. Moreover, by comparison with linear and neural network fitting methods, the as-

sembled estimation method has a clear advantage in precision and stability.
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Table 2 MSE of temperature models fitting with different

fitting parameters
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Table 3 Validated MSE of temperature models with
health engine data
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AEM1 AEM2 AEM3 AEM4 AEMS AEM6

Mpreor 1.35  1.56  1.39  1.29 1.33  1.34
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Prs.or 0.86  1.47 1.26  0.72  3.60  3.23

Wier 1.38  1.61 1.45 1.33 1.72 1.24

M 3 AT LUE . 4 24 A Al R R B AY (L
P or WA SR AEMS FI AEMS6 [ 40) % T
RSN RE S5 AT B HAh AR R T AR RS AT BAT L
R BE (MSE ANt 2%0) . R Atk A
A BAFWIZACHE L pos.co WU S HEHY AEMA
I AEMI M IH 208 BE 5 i ) 2 A2l G A 145 7
JE=, H MSE At 1%.

3.2 MERBEHTHRIE

MR B LA &30 BB RS HOZiR A
T 2%, B e AL i 3R B F (e ) < 15
JE R SRR 1R T O ) 51 R R 58 30 2 5
BT Qo) E R IR RCRZIR T (S K
JEIR A T R IR T Opew) KR IR 5 R0R 1R
KL (O, ) 38 20 85 480 2l HIL BR300 1 g o iR %
Z B i 3 AR A 0 L 19 BUAS [ AR 2R A A
ENOEANE &/

AR SCHEIER 3t 5 FIOKG B R s AL A Al
L BILL mpr, cor » Pza.mrjﬂﬂ/a\%‘iﬁ/‘] AEMI1 (4351
it AEM-V1 1 AEM-V2); LA npr.cor WILE S
) AEM3GE AN AEM-V3) 5 LA Miprocor » Do5.cor MG
Z i 1 AEM4 (43 id 4 AEM-V4 Fl AEM-
V5). Lh AEM-V3 b fiil, B ARS8k k 00

Tiwor =
T5 cor

<1 - 2 ds.j * nlpr cor (1 - Z Ay, nlpr cor

=0 ji=0

@D
%4%$75ﬁﬂAﬁﬁﬁﬂE$%#ﬁ%
BE Z A RE IR T A MEREN O, h T iR

AL 2R A4 BB T 2 Fh 29 1 e iR
HE AT BRI PERE LS 2R
4 HBEREGTEERABIENAHIRIREE
Table 4 Validated MSE of temperature models with
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deteriorated engine data
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