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Abstract

Convective heat transfer in a two-dimensional horizontal and vertical channel with isothermal recta-
ngular beams attached to one adiabatic wall is investigated from the numerical solution of Navier-
Stokes and energy equations. The solutions have been obtained for dimensionless beam spacings,
S/L=1~4, aspect ratios of beam, H/B=0.25~4, Reynolds numbers, Re=50~1000 and Grashof num-
bers, Gr=0~5X10",

The total mean Nusselt number, Nur for horizontal and vertical channels shows same value at
Gr=0. As Gr increases, Nur for horizontal channel increases, but Nuy for vertical channel shows
similar value at S/L=2, H/B=0.25, Re=100.

The total mean Nusselt number for horizontal channel is higher than that for vertical channel.
As H/B increases, Nuy for both channel decrease at Gr=10°, Re=100.

AR

noCRERAA SANFRE

B Y= Nu ' NusseltF, hL/k

C AgE Pr Prandtl, v/a
g [ E¥rsx Re  : Reynolds¥, u. L/v

Gr : Grashof %, ggL® 4T)* s ¥ BZEAY

R @dwds S wAel 73

H %ol r ==

oo E2AES AT L eER, T5-T.,
L EXAo] L=B+2H/3 U R S £ 44,
L 7N 38Y Az Ag VooRAE SR R, .
L 13%% FHAN 277 Ag ©oos=

- BoldTaE gy AT W RAE A,

o FolRR T slAT S x I FERYHE



64 olzlAl - ALY
X R FEHYERE, oL ofgity, 2B E diREel Hx7|7v vlelz2
y o ANERE HE AFgEle AAALE YAEE] ¥ A
Y R SANERE, A pcte A A HelAes EeldAw
Wrtage] £ FA 2 TYUFE o1& Y
Jzlola BA el g AfdEt glom, olei gt M Apgu]ef M=
B2 fA ol A ZHH Z°} R 2]
o FEHA Sxxvl 27 wie Ao FHAFE FAT
B ARG FA S F gle TYRFETE PO
Mo DHARAS Bayazitoglug" ¥ > g Al ool of
v LEEAAAE, e o] Habol Bl A9 AEHE Aol EHY
Pl ELE it g AAGZIHE T BEHALele] AHT
¢ IREEr g AR H4PH 22 AT8rH 2™, Kangs
o 1ERY ex (T-TO/AT.—T. e ALY waAyt 2t SFHHBAAM EF
¢ L EY /R, L L HFol et d¥gor e da FgA 7
HollA)e] BF Nusselt¥E Reynolds¥2F Grashof
s H X o) gz AE4de JEgudth KimsYe o
ZAgol s ERUF oidted HPo] HEEE
; RA Bgol BEe Huexd ¥ dFE A
P 5 k) Ao AF3Re s Chois® e THUFAA F
s .| 24998 7HA Adol M AALZ o] gHgEA 1
ro - AA A G 3ty A& 8ol Haba-
P oEcRis chi®®e BEo] Bagd S A Hyol 7
. FA e Hoe dAT 258 KA s v HH o]
wae - F T @gdd Aee} U4 2xE FASE A9l
&kl Renolds®, Grashof©¢} E¥ 2] 3|
o # X ek AREHolg wjurelg FA LA HT
Nusselt& B} a8t}
- 1 HT E dAFoAMe ohe &zt e] g ggdd
FaE ggdadarel iF 218 548 1@
3t7] 9)3le] Grashof=, Reynolds, ol #73»]
1. A 2 (H/B)sF Y| (S/L) 28jal sHde] HAAE ¥
23ty g A EA
Az A MR A2 Udte] A3
HEo Wavigd &8 A7 diFEA sk 2. 0|=sHA
g 2E o MAREFL A 22 dAE HolAH
O ARAYE HEE 5 ojle Bl R 21 X|HHEFAAl
gotAnz o Wrvige Fa4d& on 4
A AbAo|th meEbd WA AT D Al ATl o g FHa AFAEel wA R g A
Sl WAoo WAl Ro| g Aqe @ AL Figl¥d 2o 9EE Py 32yl
23] B Qi B3] thie) HrppEo] AlREE EH2Er dAHT AIZRIE REIED, FYF
AR717e 2e A e AREEES 1t dAE 2% 1.9 37134 89 $5,U.2 F45=
SEAyh ZA] ggolol M, AALEE KA AA 7oz gty =43 4o 74 Age



seaznel 2ag Aoy dFENg 65
¥ g
Horizontal channel Vertical channel
To T2
et c
WU o lvv
_*—-] HEEN
Lt B s | L2 l
L L
Fig.1 Schematic diagram of square beams and grid system
LVL=40, B/L=10, H/L=10, S/L=20, L2%L =100, v U
CL=30017, ZAAE ext &xe] W7} A =% "oy
FHREME ARE Z2USA 3o BFYsA
TAstgen, AAFe 18X412 3¢ ¥H g 22 AA=A
HEHgME FAxAE FLdden, fA9
283 HAe Use 2xo) ©pE HIE A 9stn A, (@ 2 9 e Farisie FAzxdLe
PP Ao Y, FAELNT Bl g% oo 2T
Age FAFY D FY%
2l 7k el wE 23k, A3, FF T UF
We A4, SFFHA B ol Aol U=1, V=0, =0, ¢=¥, W=0 @
FEIF G52 =QF Fad HyHog A
g3t g 2ok 2) B8 89
- — P 02
W oW 1 Gr 90
Usx "oy "R TR @ 3) Az 59
0 o0 1 _ __ ¢
— = &P U=v=0, ¢=1, W=—
U "Vey % e 3 V=0 P (6)
E9 o7)4 AHE ALY W5Ee g8 2o 4 fFrEw
N N _o 00 _ O
435 Top e Uap V= "og T Tax T 7



66 o]z A1

2.3 FX|sf4

FRAHANE g ste] AepdE A (D-3)=
BAZRE - (D& FFNEYLE 83 /8
Aoz §=38F SOR 7oz X343}
How, FHE7NEL g #rh

MAX | (Q"—@"")/A" | <107 €)

71X Qe FEHEF e 258 Vel me
w23 5E vebdoh AlM7]S 80486(66Mz) T A
d HFEHE A3, 3 e Felcde

2 NN Ax Ae5A doid AR2EEH
%94 Aol 2]8led Nusselt+E 3t
Nusselt=

9)

(10)

3. &a f nE

2 dFdME Pr=0.71, 1<510<4,025<H/B<4
, 50<Re<1000, 0<Gr<5X10'2] ALl & +
i 4=

Fig2¥ H/B=10,5/5=2, Gr=10", Re=100%! A%
Adel AXe] ME FHFH F&HE Ui A
ot} FHAMe FAdo] FHA L v)Eld
Fe oz Aedddey wgo] A Ho
A& g ar|rk FadPornd,

2 3
"ol e Aedol YAHAD FLAdq 43
A A FHAGL Wate] fEYFo B
g9 FeaTIH AAHo) YHez FPgo)
a9 9

Fig3& S/AL=2, Gr=10", Re=100%] 3% & /gu|o]
g E FEAdA W H e HF Nusseltd XS

(a) Horizontal channel

(b) Vertical channel

Fig.2 Streamlines and isotherms for channel position at H/B=10, S/L=2, Gr=10', Re=100

and Pr=0.71.
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Fig.3 Mean Nusselt number distributions for va-
rious aspect ratios at S/ZL=2, Gr=10", Re=
100 and Pr=0.71.(Horizontal channel)
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Fig.6 Isotherms for various Grashof numbers at H/B=025 S/AL=2 Re=100 and Pr=0.7L
(Horizontal channel)
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Fig.7 Isotherms for various Grashof numbers at H/B=025 S/L=2 Re=100 and Pr=0.7L
(Vertical channel)
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Fig.8 Local Nusselt number distributions for
various Reynolds numbers at H/B=0.25,
Gr=10% S/L=2 and Pr=0.71
(Horizontal channel)
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