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Heat transfer characteristics of water flowing along icicle
under forced and mixed convection

Meng Fankang'*, Yu Hang'
(1. The School of Mechanical and Energy Engineering , Tongji University, Shanghai 201804 ,P. R. China;
2. The School of Architecture Engineering ,Liaoning Technical University . Fuxin, 123000, P. R. China)

Abstract: Experiment is conducted to study The heat characteristics and moving regulation of phase change
interface in the progress of water flowing along icicle under forced and mixed convection The mapping
relationship between the experimental data and the heat transfer coefficient in phase change interface of
icicle is established. With various initial dimensions of icicle, initial temperatures in icicle, velocities and
temperatures of water, moving regulation of phase change interface of icicle is recorded using industrial
cameras The results show that, The variation trend of each location of phase change interface is similar
with different velocities, and the location of phase change interface decreases with time in a form of power
function; the average convective heat transfer coefficient increase over time with the increase of velocity and
temperature of water,with different velocities and temperatures of water, at first Nu increases steadily with
Gr/Re? , however it witnesses a fall trend after reach to the peak point. Empirical correlation of Nu . Gr .
Re . Prand Ste is established.
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Fig. 1 Schematic diagram of laboratory bench
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Fig.2 Local layout of industrial cameras
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Fig.3 Melting images of the 480 mm long icicle at different times

2 KERFEXRERRBTERIE

SR T v 3 5% 150 52 38 Ty VR 0 5 KA A B T A B
A SR S AE T AN BE 12 N AT A A R A v R
22 4E D T F8 53 25 B8 i AL IR AE B A A AL AL AR
(VT o ot BTG DACRE P S I B2 2 A o DD A el 5
1852 06 B B 55 vKORE AR B T AR B R B ) g i g

AR BT 40 52 9 L€ BR 1 UICHE i BE RIS Be b . 8]
3 HTET 4 Ak DA Al a3 Bk A AR AR 1 T A
el 1) 7 1) B A W LA 220 O T BRSSO A BB KR il
Pt e o — e A L B A . A IET 4 PR . BF S
Gh—F4e 0 H W uKAE . Ho Dy 3530 s 20 40 5 e

PRl AL BE Dy T, - UKAE A1 57 30 B2 0,
00 = T s UKEESNA IS WL HAR R EO R s UK 90 U
MR To o T () FR vkKAE LR IE  r R U UKAE
Tl A 5 ¢ RAR I E] s ¢ 378 DRFE AR B S5 JOIN 1]
Ty << T UKAER)FIRRBON 2 - H N o - AL T I
N L ANFOKRREFRAEN a .

T
I
|
I
KAE !
Tn j h,6,
X
Vi
0<l<l|
1
0 H] H r

B4 kiEyEItE&R
Fig.4 The physical calculation model of a length icicle
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