[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

131-121 8718 ) 3 o louls 16 0951395 sl 3 (ORI S (Wi Alxo

g3y el dstiale =
OV I w0 (SWOGO

mme.modares.ac.ir

ll

Tyl

D

U'TA/;‘“/;:Z;;

4790 ol Hlisl 50 (S3B9d Oyl > JES! (Guw <O (Sl

*3 . 2 . (e 1 .
olheo wran S Slasdl yus yual O gypaay Ld yuls

6 sl oo 5 e olKl SlSle iz 015l )| polish)lS (s3miy —1
s ol G 5 ple olRutils (Sl iz 235 ey (gsmiils -2

Al oyl Caio g ple olKsils (Slo i 02Kl ¢ luitisly -3

saffari@ iust.ac.ir 16844 ., s9aio o)y *

sSs dlis Sleo!

0,8das 90 Gge i ol gl b (Kige oy dul g Jluw 5 gdaw o Loy Jols colus il b 5dswe (glaylsls S oty Al
oyios o] e i g0 (alSg0 caloysla) Usdiie s (elmlilo o .50 oleS csladly) asle (gbgd oyl il lsges 1394 ;122 cdt »

o e . . 1 . o 1394 (ar 171 5%
e 56 ol Rl S5 (sl oy g oad o & mle (il 9 (Sige 08 ORI cel So s (Slap > 50 a8 )5S 1394 1wl 11 1colu s 1)

9% 3y8bee dunlio 5 ()l sladlg) il nlol Cannd 3)Shoe Sl 6 5 JelS S Jgan imghs cnl ol Baa diylei o S8 B0 5 4 ol
st o] aig5 L sl oyis 55 6y souin Jlai) e sl ilyS e 31 1l bl ) 3 ol o 1893 Skl sl g Sy 5o
e Syl i s g g olal g el Jlow (Saslisga olyd s x5 Jlw Seisbanst olgs el od oolitl g ) Jl
S ol Jsl gl g ok Jo diely 59,0 56 93 o (sl i Yol Ly Al o Cund & (255 buly) g dwtin 5oy 3l 35 (sl Sl 4y
oiel s & gl sl 015 &) o g dols (slod M) nn gy iy L Jagas opgeo 4 Al gd ke Laa 5 13 (g e

Dguige alid 5)Slas 3900 cage S5 sboyas ojlul (ili8l g SogS slaoyis ojluil Lials &S sase oli

One dimensional modeling of two phase heat transfer in a bi-porous structure
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ARTICLE INFORMATION ABSTRACT

Due to increasing the heat transfer surface area and providing high capillary pressure with high
permeability, porous structures play a key role in improving the performance of two phase heat transfer
devices such as heat pipes. New porous structures (bi-porous structures) have two distinct size
distribution of pores, of which the small pores provide the capillary pressure required for delivering
liquid to the surface and large pores help vapor escape from the surface through increasing its
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Bi_);mmus permeability. The main goal is to gain a deeper understanding of the evaporator section of heat pipes
Two-phase heat transfer and compare the performances of sample biporous structures. Towards this goal, first the Kovalev
Heat pipe modeling technique is applied to determine the possibility of each phase’s existence in pores of different

Modeling sizes throughout the computational domain. One dimensional heat transfer in a bi-porous wick is

investigated. Inside the domain the conservation equations are solved for each phase and the results
such as heat flux versus wall superheat are presented. Thermo-physical properties of the fluid and the
matrix like the fluid properties, phase saturation and permeability and the conduction heat transfer
coefficient are calculated from the geometry of the matrix and experimental relationships.
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Fig.6 Cumulative distribution function of pores and clusters for the bi-
porous wick shown in Fig.4
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Fig.4 SEM photograph of a biporous wick sintered copper powder o
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Fig.5 Probability mass function of pores and clusters for the bi-porous
wick shown in Fig.4
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Fig.10 Liquid and vapor pressures through the computation domain
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Fig.8 Comparison between Numerical results and Semenic [20] data
for the wick with characteristics shown in Fig.6
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Fig.9 Thermal performance of the wick
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Fig.12 Thermal performance of the wick with 50 and 300 micron
characteristic pore sizes
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