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Table L Properties of magnetic fluid (Ferricolloid W-40).

(20°C 7]15)
10 [nm]
137¢10° [kg/m’)
5.16x10° [kg/m’]
8.68x1072
125x10% Pl/m?)
L1x10™
2.18x10° [Pa - 5]
1.06x107 [Pa - 5]

Effectiveness Radius of Particle (a,,)
Density of Magnetic Fluid (p)

Density of Particle (p,)

Volume Concentration of Particle (¢,)
Number of Particle per Volume (N)

Mean the Moment of Inertia per Volume ()
Eddy Viscosity of Particle (1,")

Viscosity of Magnetic Fluid (m")

Magnetization of Particle (M) 0.36 [Wb/m?]
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Fig. 1. Analytical model.
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Fig. 2. Isotherms at H=1.

Fig. 3. Streamlines and Vectors at = 1.
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Fig. 4. Isotherms at H = 3000.

Fig. 5. Streamlines and Vectors at H = 3000. Fig. 9. Streamlines and Vectors at = 9000.

Fig. 6. Isotherms at H = 6000.
Fig. 10. Isotherms at /7 = —-3000.
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Fig. 7. Streamlines and Vectors at H = 6000.
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Fig. 11. Streamlines and Vectors at A =~3000.
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Fig. 12. Isotherms at // = -6000.

Fig. 13. Streamlines and Vectors at / = —6000.

Fig. 14. Isotherms at H =-9000.
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Fig. 15. Streamlines and Vectors at A= -9000.
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Fig. 16. Local Nusselt number versus for various magnetic intensities.
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Fig. 17. Local Nusselt number versus for various magnetic intensities.
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Fig. 18. Mean Nusselt number versus for various magnetic intensities.
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Fig. 19. Velocity distributions for various magnetic intensities.

4.5
s ¥ 3008

B4k morlipee B4 CGEOEA
s 4 = (001

iy o

-

v o8

LA o
i i i i .

&4 44 0, 0% 1

ugr)

Fig. 20. Velocity distributions for various magnetic intensities.

ol = H=1, H=3000, H=60002 Z7H4d wf g9 W
Foz Frkehal r=02 ofdolre ol ez FvRke
& Slok =7 H=90000 e BT oiFd el et

Fig. 202 7ol 43} i) widko s 283t of
X=025 AN S wet &

Holt}, ¥=0.18 o3Pl E Fo] R FRIE 29
ko 7 nphrolA| AL gtk ol i) 3)X ko] o W)
oz =4 HErp} o] "ok ¥=0.18 o|ieli= &
o) o7 AR, H=12] ol X=0259 0.75904] &
Joo] EAfale] AR 2o g ARE)) o] WUE &£e

W3} QA Hok



- 258 -
oL & =

1. AV3FAR-BoIN T 2 Wk UiRge] 93
2 UFEYE o s JARHJG ol A Grigh
Zohe A9l e FEIE Uehisic)

2. AVFAFEANN T v 9] 7] 9
& ORRRL Bl ] Gt AR AT 2
1 Aol wet Azl oJa] ddde] thaA FEI UlFE
3o Adl ek gkt

3. AVAIY] GRS 7RAPES S7tel wet Aol
k5] ZI8i=]o] Nusselt 57} £716kar, 29 Weko g <7}
APdE STMITE, free] E8150] Nusselt = HIHE
FAOE s Z7IE.

4 ABRAS) HEL el el ofa) LaEel i
ARAOA A2 S S ARithFel Aele s 3
31, ol WE 9 ddel digk 71321 Ajte] = Aol

T

Kl

-

¢

ol

N

HAlR 2

=& 200595 Folighar wujdTH] Ao <Jsie

3+=21718+38) 2] Volume 17, Number 6, December 2007

(1] BAHRS e, Maetbii o - ek, 2 ok, B2 (2001),
pp. 1~30.

2] ZAA, A APF g 7129} -8-8, T e ST
F3E (1997), pp. 256~287.

[3] R. V. Polovin, Fundamentals of Magnetohydrodynamics, Con-
sultants Bureau, New York (1990), pp. 1~10.

[4] J. Popplewell and S. W. Charles, J. Phys., 12, 2499 (1982).

[5] J. W. Park and L. S. Seo, KSME, 23(1), 25 (1999).

[6] FEE—2, JSME, 51(468), 2737 (1985).

[7] WFERE B, BRItk DBUEFAT, AL &it, B
(1995), pp. 53~62.

[8] MHEREREE, GSMAC-FEMBUATE th N BDEREL ZDBH, 7
A4 E——, HAR (1991), pp. 157214,

[9] MEREE, M A BREERISAMT 1, B1ASHE, B (1997), pp.
75~80.

[10] fILE—, ISME, 61(581), 157 (1995).

A Study on the Flow Behavior of Magnetic Fluids in a Closed-semicircular Pipe
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In this study, an analysis of natural convection of magnetic fluids in a closed-semicircular pipe was performed by the numerical
methods. For the numerical method GSMAC method of Siliomis is used. From the results of numerical methods it is verified that the
natural convection of the magnetic fluid, I investigated the nature convection phenomenon of the magnetic fluid with numerical
analysis and was going to study the thermodynamic characteristic of the magnetic fluid. Because the effect of magnetic field control
natural convection, we needed to find effective method to eliminate heat in the cure of heat transfer.
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