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Perfor mance experiment of areflection flow annular
combustor with-dinger

SON G Shuang-wen*? , JIAN G Rong-wei>,-CHEN Jian”, L IAN G De-wang"

(1. College of Energy and Power-Engineéring,
Nanjing University of “Aeronautics-and Astronautics, Nanjing 210016, China;
2. China Aviation Powerplant Research-Institute, Zhuzhou 412002, China)

Abstract : "An experimental study-on performance of a dinger annular combustor was
performed at various dinger, rotary speeds. The experimental results show that it has a high-
er total pressure’recovery coefficient and a narrow lean blowoff limit. The outlet temperature
distribution factorislessthan 0.3, and combustion efficiency is above 0.99. The experimen-
tal results provide technical support for this kinds of combustor design and development.
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Fig.1 Setup of combustor test rig
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n o
OTDF RTDF
1
Table1l Ted conditions
1 2
2 3 4. Wal (kg/ 9) 0.891 0.97
> 6 pe/ M Pa 0.331 0.370
3
. ta/ 170.3 183.6
Fig.3 Structure sketch of test section
N/ (r/ min) 55 000 61 000
2
C(Wa + W) He - WaHs - Wi H ' . '
n = Wi Ha (1) o 0.932; ,
Hu (kd/ kg) ; Ha ’
(KJ/ kg) ; Hs 1 0.922, 2
(KJ/ kg) ; Hr (KJ/ kg) ;Wi 0\925.
(g/'s) ;Wa (kg/ 9). ! '
OTDF = leme—lua (2)
tt4av - tt3av
1 r]
arme - taa 0.99,
RTDF = ! L (3)
tt4av - ta3av s
tt4rmax 1 ]
taay = 1 Ztmi { '
s ( 200 m/
s , :
W
o = —2— SMD ,
14. 7Ws (4)
4 5 1 2
1
(1 1 ’
W , 1 OTDF
' 5 ’ L ) 0. 258, 2 OTDF 0.282,
(2 RTDF 0. 10.
2
Table 2 Results of the given test conditions
tea/ p/ M Pa OTDF RTDF o n N/ (r/ min)
1 172.1 0.331 6 0.932
1 171.1 0.334 0.258 0.100 0.922 0.993 55 000
2 183.9 0.370 0.282 0. 100 0.925 0.993 61 000
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Fig.4 Outlet temperature distribution of state 1 (View along flow direction)
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, 1 o 0.922
2 0.925.
: (2)
, , OTDF
0.3.
(3) : n 0.99;
3 ( N =61 000 1/ i) (4) 61 000 r/ min
Table3 Test results of lean blowdff limit - a
(Singer rotary speed N =61 000 r/ min) 10
tea/ p/ Wa/ Wi/
MPa (kg/s) (a9 ’
183.0 0.368 0.981 11.3 5.91
182.9 0.365 0.983 9.4 7.14
182.8 0.369 0.970 8.8 7.48
182.7 0.368 0.979 7.8 8.52 [1] Lefebvre A H. Gasturbine combustion [M]. Washington:
182.2 0.365 0.997 7.1 9.55 Hemi sphere Publishing Corp ,1983.
182.1 0.363 0.993 6.7 10.10 [2] Méelor A M. Desgn of modern turbine combustors[ M].
181.7 0.358 1.013 6.5 10.63 New York ,NY:Academic Press Inc,1990.

[3] Maskey H C, Marsh F X. The annular combustion cham-
ber with centrifuga fuel injection[ R]. SAE444C,1962.
[4] Rogo C,Trauth R L.Desgn of high heat release dinger
combustor with rapid acceleration requirement[ R]. SAE
, , 740167 ,1974.



