%546 & 56 W NOFF OHE Vol. 46, No. 6
2020 4 12 H JOURNAL OF ROCKET PROPULSION Dec. 2020

7

e i e R AU =0 RS LB N B e A 5

1 ML EERY XM, IAAE,S L, ELE
(1. BZBRF MRMEFR PIRENRELSRDEAREE LT BREYE L ATEREK
TG F £ EERE,EH HE 710049,
2. MERBRF ELESH A IEFR DA IRLHABRETLEERE, KRG B 710049 ;
3. MR A BFEAT, R 8% 710100)

W ERAAREENTEN T EGEEA G TAREANIARAEE PN KEREEE =
AUERAEE N R SR ERTTAR, ENFEZRT ARG EMBEME S R,
AR A R A SST ko A, iﬂ%iﬂé’ﬂéz\ﬁﬁﬁ%ﬁﬁﬁ%iﬁkﬁ%i\‘ﬁVﬂé@i%%ﬁ(?}%%/—\fg‘&%o
/\#ﬁﬁ%%m,;kmﬁkﬁ#ﬂéﬁuluﬁiﬁ%lﬂaz\mﬁuu,/-}%P MR R R AR LR

T O TR EAENELN = AUEEIRAT AR T EAERERAAE, F
W TR s EARER BAUEEEREAR = AUEE RS e R AR ER AL EF =
A 1A 5 LRI AE g R d R A pE T AN AL,

KEWR: AR BN ZAUE AR HEEE

hE 43S V4397.5 XEkFRIRAG: A MEHRS:1672-9374(2020)06-0035-10

Investigation on flow and heat transfer of high temperature and

high pressure hydrogen in triangular grooves and tubes

LIU Lin' ,FANG Yuliang®, WU Junmei' , WANG Chenglong® ,MA Yuan®, TIAN Wenxi’
(1. State Key Laboratory for Strength and Vibration of Mechanical Structures, Shaanxi Key Laboratory of
Environment and Control for Flight Vehicle, School of Aerospace Engineering, Xi’an Jiaotong
University, Xi’an, 710049, China;

2. State Key Laboratory of Multiphase Flow in Power Engineering, School of Energy and
Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

3. Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; Under high temperature and high pressure conditions, the flow and heat transfer charac-
teristics of hydrogen in long straight tubes heated by the uniform heat flux and triangular fluted enhanced
tubes were studied by the numerical simulation method. The change of thermophysical properties of hydro-

gen with temperature and pressure was considered in the simulation, and the SST £ - w turbulence model
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was adopted. The numerical results of this model are in good agreement with the experimental data in the

circular channel of related literature. The results show that the flow of hydrogen in the cooling channel is

subsonic turbulence, and the wall temperature of the cooling channel gradually increases along the axial

direction and then slightly decreases near the outlet. The triangular groove on the inner wall of the circular

tube as the turbulator has an obvious effect on enhancing the heat transfer but increasing the flow resist-

ance. Increasing groove depth, decreasing groove spacing and asymmetric triangular groove reduce the o-

verall heat transfer performance. The enhanced heat transfer performance of the inward triangular fluted

enhanced tube is better than that of the outward triangular fluted enhanced tube.

Keywords; hydrogen; flow and heat transfer; triangular groove ; numerical simulation ; high temper-

ature and high pressure
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Fig.2 Triangular fluted enhanced tubes
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Fig.4 Temperature dependence of hydrogen properties
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