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Abstract: This paper outlines a new approach for designing of multi-start aerospace engine. The
new approach is motivated by analyzing flow, heat-transfer and ignition of flammable fluid in a certain
diameter long tube. The premixed flammable fluid is heated or cooled during its flow through the
tube. Therefore, auto ignition and auto distinguish can be realized easily. By controlling the fluid mass
rate, the engine thrust is also be adjustable.

A theoretical analysis model is also established. Analysis results show that the ignition
characteristics of the combustor are determined by tube length, diameter, temperature distribution,
working condition and premixed flammable fluid property.

Successful experiments have been done to prove this new method. Five performance pulses have
been achieved, of which each lasts about two seconds with interval between two pulses of five
seconds.

Subject terms: Rocket engine with variable thrust, Fule flow, Reignition, Thrust control,

Combustion test
T X%
A— R L—KE L—EmKE

« WHEAR: 19960323, EEHM. 19961111, AXEENEP-R-ZFNHELN EHik



52 #o#E R 1997 4

n— RAHEE Q— il
k Tisw;'ﬁ;kﬁg Tw“&ﬁl-ﬁg
V—1H&R a— FRER — EEKEE
p—EE D—HR p— K
L—A¥WwmKE K—HERR R— S HEH
T—RE t— B[]
u—RE P ENBE p— B SR
VP—ﬂﬁHE

1 5 &

HEl, EERXFRINEREITREZFRRA, KEXXMBEBRASHLIVE, B
MAE—LEE, mikrRBD, HARERAT, BXATE, BRAREES. XA
FRRATRREERRBHATHIES . ERMEAEER, RET -MHERAKTE. HIR
VA SRR, ERNSBPERLK . R AR A RRE R H A — TR, R
HERKGRANIEZRE D,

2 mAXAESH

K1 RAXHRORIVEE . HEXHFNE 2 iR, ZReTREN T HSEEFER
BREZT, HRATRER T WHSEEERERESS.

0 I L'l—f"Lz
xr

Fig. 1 Schematic diagram of new combustor
1. Drive device 2. Fuel tank 3. Igniter Fig. 2 High length/diameter tube
4. Combustion chamber
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Fig. 3 Diagram of experimental facility
1. Gas supply 2. Electromagnetic valve Fig. 4 Comparison of test and

3. Fuel tank 4. Multistartable igniter analysis results

5. Motor test stand 6. Control panel
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Fig. 5 Relationship between L;, R and T»
Table 1 Experimental fluid parameter for calculation
Tie/K n K/Pa+s" To/K
680 0.792 309. 6 300
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Fig. 6 Ralationship between Tgand T, K, n
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Fig. 7 Relationship between Ty, p, and Ty
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