) VPAD ols aiusl o 0lods oY ol (Liab g lg SilSa 4y 525

adgd ) T Slaxil 03333 (S33e (5 )lw duuis

Y [} .
YR IOV B R SC R PE SRWE SRV
oy oGNS ¢ qwdige (i3 0aSiily (SilSe  cwidiges 09,5

o..\._a_S%
BT gy 5 anlp s el o ool angs Al Sy 50 sleml Sl o O Glz ile ded sl soue w5
s By, So Al IS 4 gy ojle 1y aliod e 50 slesdl e anseis Ul oS oad eslaidl sl mle S i e g Gl g JBdSs
oud Ll oS Sy 50 dguome oz by 3l ealiisl b (uS gl - gl S¥oles (358 Iy o il s (Lol iie plsie 4 Lad ol o oS ol
$lp Y Gl Jsb 5 sl ploj eolesl anl b Ll 5B 5 sale 5 wle lajlh Sl (o) ol ol 0 S o it dsilins (512
adgl sles 5 0)l920 slod ¢ Jlow Lamgte o pos cald Jla3 Jols 5e (sla el il 18,518 dalllas 3550 S50 slo)giSl o L > (S5
o] s 4 cilie (glo 5358 bl ) gl dme ool Al won o Sl o B gLl ol «jige slo el suss s 4 ] Sl
olls SyFan a5 oud sl Wb (U 10 09750 (27 @l 5 ol Cesss @S o llAlio (sile 4 el (cy sk 4o

Ol Ogge iz oy gl b 9P Hsmas jui ool Cuwo 4 g gl Sed oo 00 3T

Lo alg) sbommil boj el LT T slossil 1 3ulS” (slao Slg

Numerical Simulation of Water Solidification in Pipes

M.H. Djavareshkian and A. Karimi
Mech. Eng. Group, School of Eng., Tabriz Univ.

ABSTRACT

In this research, a finite volume numerical approach was developed to simulate physical details of convection-
dominated water solidification in pipes. Our approach was based on the enthalpy-porosity method, which is used
to track the motion of liquid-solid fronts and to obtain freezing length and time of solidifications. The Navier-
Stokes equations were solved on a staggered grid, using a pressure-based implicit procedure. The results, which
were validated against experimental data, show a remarkable quality of our simulation.

Key Words: Water Solidification, Enthalpy-Porosity, Freezing Time, Pipes
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