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Design and study of annular combustor for micro-tur bine engine

L1 Cong, FANG Shu-zhou, ZHANG Ring
(School of Mechatronic Engineering, Beijing Institute of Technology ', Beijing 100081, China)

Abstract : A micro annular-combustor was.des gned based on research both inland and o-
versea ,and smulated the-combustion_ in the-annual combustor. And then,according to the
smulation result ,the design of combustor was optimized and-re-computed. All case including
chemical-reaction ; heat, radiationevaporating-of fuel and secondary breakup of spray was
comprised in‘\numerical smulation ,the boundary condition of inlet was gained through com-
puting and the parameter of spray wasgained through experiment. The result of computation
can reflect the reality case exactly. At last ,the numerical Smulation result of two combustor
was compared ,the result indicate the optimized design is reasonable fuel can combusted suf-
ficiently in chamber and the performance parameter is satisfied the desgn requirement. All
data can provide numerical foundation for better performance in combustion chamber.

Key words: combustor design; micro-turbine engine; numerical smulation
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Table 1 Parameter of thermodynamics in combustion chamber
T,/ K T/ K T/ K m/ (kg/ s) Hu/ (KJ/ kq) o
450 1 000 350 0.002 43 200 0.98
1.1 SHR:)\'DQ'S'V' Hy _
S| pe
:k=14,c,=1005 k) kg - K, pe TP
ks =1 3,00 =1 244 kJ/ kg - K.
"" ’ =t @
V
_ L Ta- GTo _ Ty = L= B (5)
f'anf-cpg,Ts'OOZ(S 1) v | SHR
To 8 msf 0.05, SHR=6.25; ,
: V=gt =0.000 045 2 1
a=1, 0.002 kg P
Lo =0 002 x 14 7 = 0. 0294 kg/s; 1.3
m. = 0. 0294 kg/ s, ;
) me=P VA, . A = Db JT; 6)
30 %, Pe l1-0
0.098 Kg/ s . 0 - 20 30,
1.2 L 6:301 L
A =0 0019 m’.
’ 1.4
2 10 ms, ,
8 ms. ; ,
T V-ep D =50 mm, d=
V=S| , Pe 20 mm, L =40 mm; A=
Mg 0. 0016 m*, V =l (R - #)L =0 000 065 m’.
m ., mg=A - mQ )
Pe , Hu )
, ) 30% 40%,
Cm- He A mg- He 30 %, 20% 30 %.
SHR = °\~ =5 1 p (3 '
rng:pg S' \ ’ ’ ’ 3 ’
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Fg.1 Configuration of combustor
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Fig.3 Distributing of temperature on8 = 90°section
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839 K, 900 K, 1
000 K
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Fig.5 Distributing of temperature on outlet section

Fig.4 Distributing of temperature on Z=10 mm section

2
Table 2 Comparison ofparameter of-design and-calculate
o n / (kg 9) / (kg 9) /| K
0.98 - 0.002 0.098 1 000
0.96 0.72 0. 002 0. 105 900
! % 2 - - 7 10
, 1200 K ,
!
. —_ . %
100 K, 6 Z=10 mm ( )
Fig.6 Distributing of temperature on

Z=10 mm section(Optimizing)
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