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Experiment on flow instability of aviation kerosene

under supercritical pressures

WANG Yanhong', LI Sufen*, ZHAO Xinghai'

(1. School of Energy and Power Engineering,
Northeast Electric Power Universitys Jilin Jilin 132012, China;
2. School of Energy and Power Engineering,

Dalian University of Technology, Dalian Liaoning 116024, China)

Abstract: Experimental study on flow instability of aviation kerosene under supercritical
pressure in a vertical upward circular tube was conducted. The time-dependent inside-wall
temperature, mass flux, outlet temperature and inlet-outlet pressure drop oscillations were
investigated. The formation reason and feedback mechanism of flow instability were expoun-
ded. The expression for critical heat load prediction of flow instability was obtained. Results
indicated that the abnormal fluctuations of inside-wall temperature and inlet-outlet pressure
drop occurred under the flow instability conditions. The flow instability was caused by a gas-
like state film, owing to the deteriorated heat transfer during the development process of
boundary layer. Two types of feedback mechanism were found. On the one hand, the deteri-
orated and enhanced heat transfer appeared alternately due to the pseudo-film boiling and
pseudo-nuclear boiling, which led to the thermal instability. On the other hand, the pressure

disturbance triggered the acoustic wave, the compressed wave made a decrease in thickness

W #E HE :2017-10-24
BEE£TH :HEAAPEEES (51576027 5 RAb )1 K24 L RHIFR 8138 4 (BSJXM-2017205)
TEE R : F L1983 ), B YFIM 18 1 T T B I LI 7 Bk M 3 e 3T 5T

SIAER: EZ L. FRIT OB W B AR ) 02 B R F g Wsh S L], A 3 J 2 i, 2018, 33 (12) : 2838-2844. WANG

Yanhong, LI Sufen,ZHAO Xinghai. Experiment on flow instability of aviation kerosene under supercritical pressures[J].

Journal of Aerospace Power,2018,33(12):2838-2844.



512

L AL BRI R 1 28 B AN B R Bl S 2839

of gas-like state film, and enhanced the heat transfer, while the expandsion wave made an in-

crease in thickness of gas-like state film, and weakened the heat transfer, leading to the a-

coustic wave instability. The comprehensive effects of these two feedback mechanisms cause

the thermo-acoustic oscillation phenomenon.

Key words:

supercritical pressure; aviation kerosene; flow instability;

thermal instability; acoustic wave instability
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