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Sketch map of horizontal tube
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Fig. 3 Meshes of cross section of tube

2.2 BRIV T iRYs e

N T Y TR AR B RRC(E 7 ik B4 ] A AR SO
JeXd G B F T RP-3 ML 25 183l ALK 7645 P 1Y
XA AT T BUE T Cn i 4 L 3235 5 5
BRLL0 L1 TP iy S 30 Kot At 1 L. R LA 4 o
RS H ST R R B, P SR — B, 25 T
TOUN R T, 75 (E S SC I fE Y 22 52 49 7
10 K LA ik W A SR AT Ao A5 280 760 50 {6 7 3% T
FE TSR B B RS

950
SEIRE
900 . 4300 kw/m?
850 . 3:500 kW/EZ
800 V[%ﬁ Wi
EB ;88 [ G500 kWim, 5
650 [ S
600 [ dy=18 mm
550 P=5MPa
500 « G=1572 kg/(m?"s)
450 : X ! ’
0 400 800 1200 1600 2000
Hy/(kJ kg™
(a) fiL =5 B3l
T TR
601 - T,
740 HEME
M 720 ——;W,,
= 700 |~ Lv-botiom
~ 680 5
seof
6401 , 1&;1 260 kg?(mz's)
ggg [ . | 4=698 kKW/m’
1200 1500 1800 2100 2400 2700 3000
Hy/(kJ-kg™
(b) 7K
He #HHEEBEEMFTRETAGITEMES T
I {H M #

Fig.4 Comparisons of the wall temperature with
bulk enthalpy between the computational and

experimental data
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Numerical study of effect of buoyancy on heat transfer of supercritical
aviation kerosene in a horizontal tube

WANG Yan-hong, LI Su-fen”, Dong Ming
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Abstract: Numerical simulations on flow and heat transfer characteristics of RP-3 aviation kerosene
in a horizontal tube at supercritical pressure were carried out. The inner diameter of the tube is 10
mm,and the length is 8 000 mm. Influence of violent variation of thermo-physical properties in the
pseudo-critical region on heat transfer in the horizontal tube was investigated. Numerical method was
validated by comparing numerical results with experimental data. The entire heat transfer process was
divided into four stages according to the fluid states of near-wall region. Density distribution along
perpendicular bisector at different tube cross-sections and secondary flow velocities were used to
analyze the evolution characteristics of the secondary flow., so the abnormal mechanism of wall
temperature distribution was well explained. The parameter of cross-section relative transverse kinetic
energy is introduced to qualitatively describe the intensity of the secondary flow. Effects of mass
velocity and heat flux on the secondary flow and wall temperature distributions are discussed. Finally,
the applicability of several criteria, used for the buoyancy effect on the convective heat transfer of
supercritical aviation kerosene in the horizontal tube is analyzed. The computational results show that
the heterogeneous heat transfer mechanism of RP-3 aviation kerosene at supercritical pressure in the

horizontal tube can be well explained by the variation characteristics of the secondary flow.
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