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<Abstract>

In this paper, we considered the problem of momentum and convective heat transfer in a
concentric annulus with laminar and turbulent incompressible flow, simultaneously
developing velocity and temperature distributions in the entry region. The differential
equations for the annulus flow are transformed into finite difference equations first, for the
numerical calculation. And the solutions combined hydrodynamic and thermal entry region,
such as entry length, surface friction factor and heat transfer coefficient, are found for the
fluid of Pr = 0.7 and radius ratic »* = 0.001, 0.01, 0.06, 0.1, 0.4, 0.9.

The useful results are as follows ; The point of maximum velocity is initially at
center but tends to move toward inner tube further downstream and the hydrodynamic
enfry length increases as Reynolds number increase. And the inner wall friction factor
for small 7* tends to reach a minimum going downstream and then rise to the fully
developed value, but the Nusselt number is continuously decrease in the entry region.
The inner wall friction factor C;; and Nusselt number Nw; are greater than that of
outer wall, and the differences between inner surface and outer surface are decrease as
Reynolds number increase. But Cy; and Nw; are decrease at inner surface and

those at the outer surface are increase as 7* increase, so their differences became

zero near r* = ],
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ol Bytiy mejste 2 AX7AX AL,

ZFGHAA /989 Nusselt =, Nu;, Nu, =, ©}ZA5e A9 nzistaz
Re %o T3, Fig7a) & SA4FA Nu, € YHLHFS 9889 4a49% 37
ANt AL e R Ror, rx 7k FAUSE FUH FoAT Ut uRe B, o
/R Nu e 3% 2900 A Sohsie, B3 rx 7 HolA5ES Ny, & 3
e, Nu, & ga8t AL golA AFY Cp- Re 9 ¥y F%3 YAee Ao
2, r¢ 7t 22845 AL G4 YA G4 FTH B4 YAZEY HESAZ o7 o
37 MEQ Ao AP 28U #* 7 e A Fighla), WAM Cy;- Re o
Hagkol EAstE AR Bol, Mu; 7t U799 o= GAM Aa7} HE @AL e
A ggstem, 1 99e £88Y 4F2AN 44 ArEde A2 dANA @) 4@
oty &, clEee, WNzAN §Ao BFEE/ nRE Aol Azl weel 9
Wl oslel Qe Wed YA, WYL Huzdol WY 4 Ui, Y IR WY
@42 MUERREY AL oste] Husd fA WELEAE Fasn, gue
QAgol URPAAA FFg WA Rech e} oS 2L Prandd F9) FA7F u
A7 Ze VYL UE FFY Wk, & QYALE A3, A2 Ny, 7F SAR &
9k, ‘ :

4. 48

EARA B W/ QE NAHE AAAAN, FA%E @ A9y Q7 A, 2
Re %ol @ C, % Nudl W38} 2898 AHoz AMe 23 thge AL 9t

24, A9 An $EE BN FL4E, Be 45 527 YIIEE, WS 4F
WZog oFaM, oleg AL W/ARe) 5L, BE FEHEY ALIE FYB AR
o2 ol £Y8H AT ol x4/ Dy & WAWA BAWEE £E Re v} F42
25 Z7hsht, HolANE GFHES HFo] FARER, Re S7bol wet 4ol
 Zadt, B8 AN 949 2L A8 Cp e 47FRY WA FaXe =efd
b oAl F7hetel R A Aeel ERakAW, Nu; e, # AL WY WA, A% 2
e M A% Ao Eudth TEu W ¥ GBVEE 2E FANMAE, WA
ol e RS, owe dhgol WeoA B% wd g, AT WA
Nu; & A2A8 %% Yok @3, W/Ade C, ¢ Nux Augoz wae ol 9
wuc wow, WRY Gy, o Nuy & B74H rx b FA85% gasts wd, A9
Cro & Nu, & 274852 rk =1 ZHdx A2 $9¢ e Bk

olgs] AREL £AA Ao 9@ Aot WAHI} WP L AS, AP FFA
% A% ARED & AT Aok 2 GF L 4T 2719 RN E FHo
494 ARgne Wi AEst a7,
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