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Geared turbofan engine transient'modeling research
based on CMF method
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Abstract: On the basis of thermedynamics, gas dynamics and gas turbine principles, a
detailed research on how to model the-transient performance of a geared turbofan engine was
performed, and the) relevant solver equations were deduced simultaneously by employing
constant mass_flow (CMF) method in the paper. A geared turbofan engine transient model
was successfully-coded by means of employing the solver equations and C+ + programming
language. On the comparable basis, the calculation results have quite remarkable consisten-
cy with those results calculated by Gasturb 10, a famous commercial software in aero-engine
performance simulation, with maximum errors within 1. 5%. Hence, these consequences

show the correctness and applicability of the solver equations.

Key words: constant mass flow (CMF) method; geared turbofan engine;
turbofan engine; high bypass ratio engine; transient model;

modeling method

FeEx
A A (m?) f Lb 2 19 8 9% R A
C g F, #F1 (daND
¢ L A (k] / (kg » K)) g He 75 A 17 pR B
o W AU (k] / (kg » K)) h 5 (kJ/kg)

i B3 :2010-05-12; &iTHER:2010-10-17
EER N EAEQTT—), B Z BB R, F g TR, B 1, E T2 R LR i 5 2560 5 |0 2.



1378 it o= 3 ¥ %26 %
H = (km) S FETH E (kg/ (s » daN))
L i TR e 1 Fe g Bt (kg + m®) T, Fi (KO
L R 56 7 B B i (kg » m®) T B (KO
K BRI u M AE (k] /ke)

Ny I % 7 W B T (r/ min) v AR (m’ /kg)
N o J e 7 4 B S (r/ min) \% S (m/s)
D T (kPa) w =5 (kg/s)
b S K (kPa) Wi, SR i (kg/s)
P I (kW) a WAL
q o (kD B JEABLEE T SR C)
qO Tt I PRAR o 2 (kg/m®)
R RHE R/ (kg + K)) 7 e
Ry, T3 L o SRR E ZAL
Ry, VAL 80 1 T HFA] (s)
s Fedi (kJ/ (kg + KD)

T fatr
0,1,0sn  KENHUFFIEMR T f KU
b R HUESML hpt (=P 2k iy
bld BHIR Ipt I s its e
¢ JESHL thn AR
ce b %

iz Il =K E Skl s o A w2
IR« BT FLRE LA o BB B ] AR
T BN T IEBON T B SO & Sh AL A B
1 Bl ivs bt A S BIL AN T S5 1 2 shHIL i F A i L8
TEAE T A5 S8t S Sl LA O T — AR AL
Mk shPLSE LA b Tr 5.

T e A% i B A SpLIE 78 15 58 14 R R Ikl
B (R, = A~ b A SIIL B4 XU R A3 T TR AL
() 51 A 80 47 56 A (UL BT 1) A 75 38 TR R SUHL AN
R i 8 A A v B T AR e OB s T X
P A AT AR AEAR S T LASRAS 8 Kl L (R, =
10~12) 195 B & g bl

Bl 1 SR AL B i B R S AL R

Fig. 1

Wil 5 35 =8 0 15 e A% SN i & Bl WL b T RN
AT R RIS VR U5 R A Bl i B R S LIE R
Ui b Ji s b L Sk 2 A AT Y AR L ARG MR S RIS HE AT

Typical geared turbofan engine profile
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Table 1 Data for constants A, and B,
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Fig. 2 Geared turbofan engine structural drawing
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Table 2 Solving variables of the transient model
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