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Fig. 1. Geometry and boundary conditions of the problem
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Table 1. Thermophysical properties of base fluid, core (Nonadecane) and shell (Polyurethane)
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Fig. 2. Meshing of the domain and the rotating cylinder wall
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Table 2. Independency of the results from the mesh number
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Fig. 3. Streamlines, isotherms and heat capacity ratio assuming Ra =105 and Hfu =0.3 a) Ghalambaz et al.
[30] b) Present work
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Fig. 4. Comparison of the variation of the local Nusselt number on the hot wall in the present work with those
of Ghalambaz et al. [30] for different fusion temperatures.
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Fig. 5. Streamlines and isothermal lines assuming Ra =2x10 6 and Pr =7.0 a) Liao's results [31] b) present
simulation
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Fig. 10. Variations of the average Nusselt number at R =0.3 according to a) positive angular velocity and b)
negative angular velocity assuming different Stefan numbers
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and b) negative angular velocity assuming different .

5,8k ab id >« SogS Ll olael s e sl ) Ba bl ol cus ke cdul s Glyus (Y S
Ly oo il 38l 1y S0k clul (gl ol (slacus yu colod b algiu! Mges cpl )0 e o &l 0 Sl glagly e o 15,8 L 1) calisee
545 o3 Jie |y (B pgiiage Jhw laplall s «SasS spshd g8 cageRa =)-T o il laygly co pu Gl 45595 00 osmlie
dlgiul id > 51w (b ylodl a8 30 0 Cngo B o dilginl jouas Do o Sl dlginl & Caws (wWSle clol dae (W Sauis (i8]
dae ilidl b s  cdl o |y oyl JWsl anld sl 5L 350 poitiege Wlgil sy (I8 L g 039 K68 (555l 59y Ra=V+T 5 dy;
j ke (30l ilisee eyl slocs o gl (Sle ol (bl by g 0l Jiie pgiiege Sl sagledl 4 o) islo ©j90 4 (5 2
Soob il o b Sl a8 )8l say Ly dae i3l I Gial38l 1Sle il dae g A8 o Co gl L 1y auds €8y
ol b Q=0+4Ve e glagly slace w5 Ra=V"xYp &  FFA o)l Jawl &5 Q=-Ys sRa=)V"p & syb 4 .05 0
3 g ol ed Gyu8 cply (cdad &S odwy 395 Hlade (pyieS sae il b uoen b o il Sl gdlgiul 4y Cund duo
b Cdyam (05 L g ol g Al op e Sl 008 S e (o) (99m0 i) 0Sile Sl ¢ xbo bl ol g )
Slsly ceym 3 b o il (4 Ske cdwl LIy sae Lisliél b w2l ;Lf.»",jb"Qs—\n Ok cdul &S dad oo odalie Ra=)V+"yp
F95 gy Hlomed Ra=V+" U 1Ske b 398 0 oanlie Q=Y+ g 039 A b olbol o)l Janl il Q<=Ver By iyl
OB Wyl (32 5l (56 slapgiioge YU () shael o 1 awsly (lBIL (Jg 09800 )l JWSIE 5 Co gl coga Ladd dlginal (15 2
Jsl ¢ a4 e b g 25,0 1y o)) olwle » ale Ulp Dyde ) o5 )l Jl g5 3 B salgiel BB (bl sae

Do o Oyl calizes by oliel Cas p (1Sl el s lyoss w0 VY S
5,Sekwdly g ay &S B algiwl calisee glaygly sy cons

AT



VAAF B YIVO dsio VF) Jlo A oylous OF 093 ¢S ool SilSo i &y

(&)

(7]
[T T T T[T T T T[T T T[T T[T T T[T T[T T T T[T T[T T[T ITT[TT

=y
=y
=y

Nuavg

(&)

o}
o
©

a

[ LI [ ]
[ =1
o Qo
(=R =)

w
| LI BLLILINLEN LALLM

1
Ra

oo

i (14 gl s g (0 (Bie (Slaugly Cas g (AT 1008 L cilisio Ty 31ue] s 39 =+ /T 13 (koo Cldawl D Ol s I Y IS5

Fig. 12. Variations of the average Nusselt number in R =0.3 in terms of different Rayleigh numbers assuming a)
negative angular velocity B) positive angular velocity
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