131-121 Hoyo 3 o loabs (16 095 1395 313 )3 ()30 Suilko (wIiyo dlxo

o3 el dolinla
OV I o (SWGO

mme.modares.ac.ir

ll

Tyl

D

U'TA/;‘“/;:Z;;

490 ol Hlisl 50 (S3B90 Oyl > JES! (Guw <O (Sl

*3 . 2 . (e 1 .
Golheo sran S Blasdl) yue yial Oy gpaay Ld yule

g ol Caiio g ple oKl (SlKo  awdipe 018l (b)) owlis S gommitily -1
O sl G 5 ol oKl (KilSo ustie 8ISl (65> gomtils =2

O el Conino 5 ol oKl (Sl i 83Kl oLl =3

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

2aSy Jlo wleWb!

oS g, dlie

1394 1122 el
1394 pyore 17 s
1394 3al 11 sl s )

0,8das 9 3 (Gge L b 2ol b (Singe gy 2wl g Sl g o o LoyS Jold Colus (Rl L e laylisls
oyis ojl1l il a5 g (s (el ylsle) Ubce s (ela)lisl 5 5yl ulosS (sladls) 1o (sjligd Sl Jinl o
e 36 alels (bRl S5 (le oji 5 0nd paw & o (il g (Singe 5905 Sl Coly SasS clom i 9 00 45 IS

99 5,8koe duolio 5 )l slodlg 5Tl o 3)Slas 3l 65 JelS 3 S (gl ol Lol G bl o S8 )b )5 4 o5 15
oaseie 0318 @i b (sl oyin )3 5B o yeas Sl cpes (slp IS Je 5l il bsly pl )3 sl g 6087gd Jsidcze sl digas a5y Jdss
oyile Sl colin Cops g il ololy g bl (Sl (Seslindgays ol plsi bases o Jluo (Sojubony Lolss onl odd o3lizul Sie> &)l Juanl
S oyl Js! gt g ok Jo diely 59,0 56 93 o (gl i @Yol Ly Al o Cand & (055 bnly) g dwtin 5oy 5l 35 (sl Sl 4y

djun

odal s 4 ol sl 013 @) Jlw g dols (clod M) Cons pr 5yl JLd Hl3ge0 ygo 4 Wil Jodio lazme Sy 53 (gins
Dguige aliid 5)Slas 3940 cg0 S5 sroyas ojlul ]38l g oS slaoyis ojlul Lials &S ase oLl

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

Wﬁé liipe modeling technique is applied to determine the possibility of each phase’s existence in pores of different
odeling

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.7 Probability mass function for one of Semenic’s biporous wicks
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Fig.10 Liquid and vapor pressures through the computation domain
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for the wick with characteristics shown in Fig.6

iwlesT 51 sl cans @ slvosls 5 (goue (gile Acd ams dwglie 8 S
A oals ol T UK 5o o o5lasl g9 daseine 45 (glalid sl [20] Ko

90
80
70 f
60
50 f
40
30 f
20 f
10

O 1 1 1 1
0 100 200 300 400 500
q,, (Wicm?)

Fig.9 Thermal performance of the wick

0(K)

als )l o Slee 9 o

3 osleiis 16 095 1395 sls i ey Suilke waiie



OblSed 9 )93pan) LS e

Al Jerkio Hlialw )3 (5iB9S )by JUsl sIms K (s)bal e

Dyl ge alid il o Slas o9 Sl S5 slwo i

e S 408 -6
(1) 0,3 ;b d
(Hm) asgs- s D
(um) Gllss” gless glas ER
Los glas ET
(kgm?s™) o> Lo G
(kdkg?) Il h
(WKY) 30 e 3 clis o2 K
(Pa) ,Lzé P
(Wem?) b s q
(M) s s 0,8 gl R
3gh 00e Re
(K) Lo T
(Ms™) ce s
OmsSTs sl peite Yn
(uM) el 2 3508 o piio z
s e
(WKM?) o &l JUiil a
(K) S50 9 sl gles L 0
(M) sl K
Canhss 5 el A
(kgms™) (Spals ) u
(kgm?) Jis> P
(NM™) o s o
w56 el [0)]
Lo gin)
ol cond
Fhe eff
JIEN evap
el |
gl p S50 n
Aol mhas S
S \
o,lg30 w
&lp-

[1] B. Soleimani, A. Keshavarz Valian, T. Malek Pour, Experimental
investigation of velocity and roughness effects on subcooled flow boiling,
Modares Mechanical Engineering, Vol. 15, No. 6, pp. 327-334, 2015 (in
Persian .. l3).

[2] R. Ahmadi, T. Okawa, Observation of bubble dynamics during  subcooled
flow boiling on different surface wettability in atmospheric pressure,
Modares Mechanical Engineering, Vol. 15, No.7, pp. 313-320, 2015 (in
Persian _.,l8).

[3] H. F. O'Hanley, Separate effects of surface roughness, wettability and
porosity on boiling heat transfer and critical heat flux and optimization of
boiling surfaces, PhD Thesis, Massachusetts Institute of Technology, 2012.

3 o)l 16 095 1395 sls ya (Hurde Suilke wiiie

$39)9 b @PselS 05 5l onl (005 Jols (aseie ojlps L S
5 095w D0 SzsS (slaoyi el b (sloyi> g0 Joite awain
I PRI JE LSM:; J &% 9 095w 300 S,p ko ,as
WDgdge 43,8 s coll dnlie ) jekaie 4y alod cwlro )l
sl gomie LB o awaie ol o See glp soe] Cans 4 axms
el 0as o0ls e 12 JSa 4o Sl L s p 0)l908 St g

AHes 5 4 laiulesl ool s 3 1-2 iosw 0 a5 453len
cely S5 oo ,as olasl ialidl 3 SaoS sle e o5l rals [6]
ole 09 5l e 5y ga g ey G LU b i
wwﬂlzk}&»oyﬁwa)&awmﬁjw
90 @ 53,50 80 5l S48 sloo,i e Jad falS b aws o olis |y
300 4 05,50 275 5 S5 slooyi e b nlidl 5 (5,500
Culis g o)lps Gl L) eyl ank oxils &S5 Coli 95
2elS 95 e @ s )5 SES LUl ks 08,5 o oaslice (aLzs
eS80 )5 Sl e S8 > gl a5 S 0 ceulyls |
3929 byl awaie i b Bro aalis o Sloe ogugp Sl oyl ol .0
Ol sledy) jsilnlsl cwnd 6l ange Hsle o 4 Gaw; Ll o)l
slodae 5,5 4y i e glayull (185 s wesls
sleslaiul 5 o Sisd 5 aiile mhw Ko o ial)ly 9,5 8)lg cgam vz
el ggite slaglIT L o3l

S 5 4w -5
Jush s ol Sl e Syo @lp we S B pol adlhe o
b S5 0 Jge (W AT lojis g0 Jrie sl o Ol >
Gy Yoo yslaie ol sl 05 @l 6,0, Jas ccend 5> sladly)
el o2 @l by )5 U glnlsl Crand alsd um G Al o
oo I3l [16] ) Sam 5 llsS” Jos yelss (s )lol (sl by, o (ot
e Dol ates slojizgs slaald plael LSl giluand sy
Aedid iy az 58 Gogel badje qgove slaoe s b ol goae
S b lgiie o5 sS4 el o] S o Sles b Jidis L
@ A dwne wslite SRS Ll b puaie [l Wm0 8
2 9SG b ool Cews & ol ged et |, )5 SiS ol jelate
Sl 5 bl i« Bz U Lyl s laaiss 5 Laeyd ojlul Copan
Oy S5 b sl Qs g Lamme Lt e is 55 (Siage i

6 (K)

0 100 200 300 400 500
q,, (Wicm?)

Fig.12 Thermal performance of the wick with 50 and 300 micron
characteristic pore sizes
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