191-183 Yoo 10 o plosis 15 093 1394 (&3 (Y30 S0 Wiy dlxo

93 ol dolinle =
—5; =

Y . = i =

oy S0 (wigo = & -
=L1\=

mme.modares.ac.ir T s

JM)&OMA}@MOO& <93 HUd SS9y » SbL > 9 D S gl wyp

Sty 98 Sl

3 . *2 . 1 .
23y g8 (Ao T Hlugs (S al g weae wis & g 52

555 e bdS oK (Sl poiige ¢balinl =2
Db ol oy sinteo olEaiil «Siln _puwrige bl =3
mj.hosseini@gu.ac.ir 155 zu, Ggaio 5,5

b Wlio Gl
O B clad ol oads as by (gdm dw (B8] gldg 9> Jae S 0 oxiad JB pusd odle gd Hlby (eie Ly 4 dlds opl o oS i3y dlie
oy Al ol aa 3yl s LB Ay 3 a8 Jhe olsis 4 Ol g ol oaimd 5B e oole leis 4 RT50L dg 5 4iuss 1394 51550 04 lcdl s

63979 Jbw (2 5 b3 15l (pin b 5 (wtid gell Sy lsis 4 (3908 linl) > o] by i b B0 Ay S pe g b
Jdseie JUST gy 551 pess aul3 (gilo Jae jolate 4 Bl e odiad 1B T edle g3 5L, (69, p Sy slayielyb e 4

1394 9, 0503 o p ks
1394 55 10518 1ol ,> )

57l 5

pilKe ab olrals loy CubIS b g odg oyl sl LI pple colan wogd aul )b (dluol 5 33,5 o oanbite cowl b o3l i

Gy g 0 Yl (b (alrals 4 bgje S anb (oS0 jl g QRIBEIL o das e LS lS 235 0 )l Uil Lol

Sl Jae
[V )'lé pyvey) odlo

80 5 75 4 70 5l (3909 Jlw slod (aljal 23,5 o gd loj 13 (trgp HB lS g ol (ol S il (153l b dpur 39 s

4 2000 5 1500 « 1000 ;I (639)9 Jlw 5850, Lialiél uimpd 33,5 0 dop> 27 9 16 b Lgdplej ials cel o5 o a5 )

Sl g (oiin byl

Ol & ey (5t 130 (53939 Jlew slod (il & a3 e (LS @l (il 2930 2093 5 LB b loj tals ey i

)b ed o Lials

Investigating geometrical andflow parameters in behavior of melting

Phase Change Material

In a.double pipe heat exchanger

Younes Pahamlii, Seyed Mohammad Javad Hosseini Kahsari2*, Aliakbar Ranjbar?

1- Department of Mechanical Engineering; Babol University of Technology, Babol, Iran
2- Department of Mechanical Engineering, Golestan University, Gorgan, Iran

*P.0.B. 155 Gorgan, Iran, mj.hosseini@gu.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 26 July 2015

Accepted 25 August 2015

Available Online 09 September 2015

Keywords:

Heat exchanger

Phase Change Material

Melting

Geometrical and flow parameters

This paper presents a numerical study on melting behavior of phase change material (PCM) in a
horizontal double pipe heat exchanger. The shell side is filled with RT50 as PCM and water is used
as heat transfer fluid (HTF) which flows through inner tube. The aim of the study is to investigate
the effect of eccentricity as a geometrical parameter on melting behavior of PCM through
downward movement of the inner tube. In addition, effective flow parameters such as mass flow
rate and HTF inlet temperature are investigated on thermal storage performance. Enthalpy
porosity method is used for modeling phase change process. At the beginning of melting process,
conduction is dominant heat transfer mechanism and over time passing natural convection will be
the main heat transfer mechanism. Results show that by increasing eccentricity, the dominant
area for the natural convection expands and phase front penetration velocity increases which
leads to considerable decrease in melting time. By increasing inlet temperature from 70°C to 75°C
and 80°C, total melting time decreases up to 16% and 27% respectively. Although by Increasing
Reynolds number from 1000 to 1500 and 2000, total melting time only decreases to 1% and 3%,
respectively. These results show that Stefan number influences melting time more noticeable than
Reynolds number.
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