H2H M I *515 ,j?g(\‘ % @ P‘%‘é ﬂi Vol.25, Suppl.

2004 £ 9 A JOURNAL OF ENGINEERING THERMOPHYSICS Sep., 2004

HEaHRM R EESEIIREAER
X RRBAEBEITE
LS P

(L ARRBERFHHTEZMARREALRE, GEFSsH TEYR, BKE AL 710049
2. WRTEMSCERF RS TREYR, Bl AE 710048 )

W OB AT AR SRR A RSN BRSNS ] AR T B o S IR st
KU, ACRH—PFED R RAECE TR, BEKREY, FZAMTE K RAERRR KK F B S R B A% ik
BRSO T R AL, P8 Nu B0RETE 0.5% LT, AXERMHERAT, RARGR SHEREAUEBER
AR, WRUHE T RA AR KK RS EANRE AR S R T AR, B E R,
HOMEE 6 PXIFREBI RIS, TER FERIEE R/ro = 4.0 i, SEMEAFF), MR EEFHKEY 87.92%; T
EMFAMA BT, & 8 MMREP AN, HSMERX

Xiim HeE, BANH; BErE
hES¥ES: TK124 SCEEERIARD: A XERS: 0253-231X(2004)Suppl.—0091-04
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Abstract A new boundary condition in the pseudo-boundary is developed to simulate numerically the
laminar natural convection heat transfer around a horizontal compound tube with external longitudinal
fins. It can be implemented easily and more efficiently to save CPU time. Numerical tests indicate that
the relative errors of the average Nusselt number of the laminar natural convection around a horizontal
isothermal cylinder using this boundary condition is less than 0.5% compared with the bench mark
solutions available in the literature with less computational effort. The heat fluxes of the laminar
natural convection around a horizontal compound tube with different height of fins and different
number of fins are calculated using the conjugated computation method with primitive variables in
cylindrical coordinates. Numerical solutions show that for the tube with 6 fins the heat transfer rate
reaches its maximum when the relative fins height h/ry = 4.0, while for the tube with 8 fins the
maximum heat transfer rate is obtained at h/ry = 3.64. Numerical results also revealed that the
position of the fin has great effect on the heat transfer rate. For example, for the tube with 8 fins, the
fin should not be positioned at the vertical line.
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