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Numerical analysis of influence factor on convective heat

transfer coefficient about nozzle internal flow
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Abstract: The convective heat transfer coefficient of nozzle internal flow in a liquid oxy-
gen-kerosene rocket engine is simulated with Roe-FDS computation format and a standard k—& turbu-
lence model. The effects of mesh Reynolds number and constant wall temperature on the convective
heat transfer of nozzle internal flow are analyzed. The simulated result is in good agreement with the
result of engineering estimation when the order of magnitude of first near-wall mesh altitude is 10-3
mm. In a given scope, the convective heat transfer coefficient increases with the increase of flow ve-
locity, and the influence of constant wall temperature on the convective heat transfer coefficient is in-
distinctive.
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Fig. 1 Grid model of nozzle in a liquid

oxygen—kerosene rocket engine
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Fig. 2 Distribution curves of static pressure, static temperature, Mach number and y+ of wall surface in axial direction

22 BERIRSTEEEAXTRERRE
EF n BL0.005 mm, &k 18 MPa {458l
XA AEE AR A
3 24t 7 M R TG I 5 54 2R A4 0 A
o MNEIMATLAERH, EBEA DB MR
BB, ST K ATk LT, TR

MRBEAREA B B KRE, WESTHRAERES
BITRE, BEHBTYE,

MWE 3 ATLUE S, BT AEBEA DB,
HAMNEBEBELIE RS Barz AR BURSE R —
MRS, ADB, BUEMEIILE B Bartz A F
BURES SRR R EELI RS, @idxtA



37 E3 M

EBAE, 5. RSB AR R R R R HO R N R U

35

NimisR R E, Rl TAREREE, mil
PR, XA REIA . R EmE A D
B FEIHRTERKREER., Bartz 2074 5 N
R BEUR A ERISRANAR AKX, &
B TR PSR, B Bartz AXNA TS
REEHE Z WA 7EE RO, E I SE A
Bartz A E BT HE L REBEADBRAERK
E5to

30000
25000
20000
15000 |
10000
5000

K

AR BB RE/W em”®

0
-400 0 400 800 1200 1600
Hh @) AL AR/ mm

B HAHME — BartzA 0

B3 myEREm N B AR B iR
Fig. 3 Convective heat transfer coefficient of

wall surface in nozzle
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Fig. 4 Convective heat transfer coefficient of wall surface

when n=0.1 mm, 0.05 mm, 0.01 mm and 0.005 mm
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under conditions of different inlet pressure
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Fig. 6 Distribution curves of static temperature, wall surface y+ and convective heat transfer

coefficient in axial direction when wall temperature is 300 K and 800 K
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