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ABSTRACT

Estimation of burner performance parameters is vital to the conceptual design of jet engines.
Therefore, how to quickly acquire these parameters has long been discussed in academia and
research and development. Considering the close connection between a burner’s performance and its
flow property changes, this study aimed to develop a simple and practical method for estimating the
adiabatic flame temperature (AFT) of jet engine burners and for performing burner flow analysis.
The results were as follows: (1) a spreadsheet was designed for burner AFT calculation based on the
fundamentals of thermodynamics and combustion, (2) a spreadsheet was designed for performing
burner flow analysis and property change calculation based on the Rayleigh Line flow model, and (3)
a burner flow simulation of AE3007H turbofan engine installed in a Global Hawk unmanned aircraft
system was performed as a demonstrative case study and for result validation.

Keywords: jet engine, conceptual design, burner, adiabatic flame temperature, Rayleigh Line flow
analysis.
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Flow Chart of M,-test Method
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Flow Chart of T,-test Method

Input burner heat
transfer Q & inlet
flow properties

| Guess an 7, and set an allowance ¢ ‘
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[ Calculate 7(T;) (eq.26) and C,(T;) (eq.23) Fi
]

ICaIcuIate h,=C,T, and h,, = h,+(Q/m) (eq.24)‘
]
’ Calculate ¥, =\2(h,~h,) (eq.27) ‘
]

\ Calculate V,, = \[y(T,)-RT, (eq.28) and M, =V,/V,, (eq.29) |
]

‘ Use 7(T,), M, to Calculate T, (eq.13)‘

Yes

Calculate the results: P, (eq.11) ,p,(eq.15)
As/C, (€q.17) P, (€q.19) ,(4P),.. (eq.20) ,T,,(eq.22)

Stop & End
F oot "Fr

B]10. ¥z o B oAz (T,test) o

(Vi)* B Hp(T)E T b8 0 md i 4o

= /RT, (28)
(Vii)* V8V B8 B F i 8 AdicdeT™
M, :V4/Va4 (29)
(viii)* p @ p(T)EMEE N(13)3ET,E -

(ix)bL Ay FR(viil) &2 (1) T, e 7 L FE 30 3
£ R BT e 1 & A7 25 (i) 2 (viii) - J
ﬁ LFE a1k o prpFEaTy ~ y(Ty) ~ Vad
B G FEfE o
O ryEMegfizd 55 (11) ~ (15) ~ (17)3+ & § i
R4 SRR EEH > T 35(19) ~ (20) ~ (22)
FERERIRIFHEZ 2E L RBAE
BlR i (TA-test)iE = en
¥ Azhe B 10 #7 o

B3
B M,

o

B R
bok ) L ok -
segER T F R

533 BHBHLELR

5 FERL L i Mg-test 22 Ty-test % - f8° 2
RRER N RO RE P27 B A



PIBEHE S ta% H- P 1085
JOURNAL OF C.C.I.T., VOL. 48, NO.1, MAY, 2019

v AAUPER 9 B M 10 dnt Einde o KPR S anEE Ao TRHMIE

%2, MMytesticgR 7R o F R %
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1-D Simulation Results of AE3007H Burner Flow
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