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Experimental study of natural convection for magnetic fluids in
annular pipes
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Abstract

The applications of magnetic fluid can be normally made by 1) using changes of a property of
matter caused by applicd magnetic field; 2) preserving magnetic fluid at a certain position or in a
magnetic fluid keeping the body in a floating condition; 3) controlling the flow of magnetic fluid by
means of magnetic field. However, these are usually made by using their methods together.

In this study, the natural convection flow of a magnetic fluid in annular pipes is experimentally
analyzed. High temperature is kept constantly inside of a circular pipe of experimental model, on the
other hand, low temperature is kept constantly outside of it. In experiments, several cases are carried
out in order to clarify the fluence of direction and intensity of magnetic fields on the natural
convection of magnetic fluid. Therefore magnetic ficlds are applied in various intensity and up and
down directions by permanent magnets.
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Table 1 Result of magnetometry

( unit : mT )
\\\ N
112, 3/4]|5] 6 |average
Dﬁ . i
5 mm |50|40|4314145/50] 45
— e
10mm344450474335 40
15mm303538373530 35
20rnm253033312925 28
30 mm 17 20 23 22 20 17 20
40 mm 13J15 17 16 15 13 15

Table 2 Expenmental conditions

Condmon hqu1d Strength Dlrectlo;;
1 Water | 0 mT o
3 7M"’t‘1guri‘§ﬁ° 20 mT D?Yvn( b
4 Wf%ﬁgk 28 mT Down( 1),
5 Maf‘lggl‘gtlc 35 mT Down(})
6 Maeneticlop mr ) Up(1)
7 M;‘ﬁji’gﬁi-% T | Up(1) |
g Magnetic| 5 mT| Up(1 )
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2 AdoAe ddzAL Table. 20] YERIQ
g 2812 A5 HARM By FERSAR AT
o] golg B2 AMEF Zlolxm, xz2e AR

-193-

Aol A4 A e 2
WA 2AsE FFAA

ol

d-s-oich, oy, =4
25 oftiFo] 9
de= Aoz —’}aq}z‘ggi 43S o7} 7
Qo] Table. 1914 Vel R%o] Agre 7
g 22l wet 7t dPxAolA AR
A71%E 20mT, 28mT, 35mTE Yepde =k =
Aeo| A ZA8L G ARA o] AP AZd] 95
8 e Row Fes} wytgor 43 9
7Ae 9ol 2 APEANA AAAFe] =
71 -20mT, -28mT, -35mTE Webdch o714,
AZAR 27} reoR JEhd e F83
HHg S of vl e

2

AT

HNEE Sie AR AL Ao W
2o Fyld wat B ok E & Foe= W

fﬂfﬂv}

2 AN N Adrde AddF
of #¢ Ao)A fEof Fgol A9 2a-d0]7]
Ho] 2@y AR Lwiys) g 7
GAtslthar Azbgth whEka], AlgE AU
Wl 2y geage) weend ue gz
stol 4N ARR Wre] AfFe FAe @
/'~ 011;}

2179 2228 B9 A7
ﬂﬁ%ﬂﬂﬂﬁkéﬁéﬂiHFQ3ﬂlﬁ%ﬂ

o]

[e]

‘}2

ool Ay AP wE 2EETE B
a2 Bl FAG Ae = T 21 -5 A
o A& drlekA @ B9 ZHEEH%-E W

AAlst 22 3% Jﬁ}ﬂ ¢ 59

Fig. 4% Fig. 5¢ A4l 32 ﬂﬂ
Fol W Ao dddo] AFdA 3080 -‘+
std o ol 2xMightE Holx ohe A3EH
7 e Ae B 4 A

Fig. 42 2304 2255 Vel o=z A
Fe FYNFor AUk Agol disiA e

AQ ATt} orid BY, kA vkl
=83 28 A, Aol IPde we 129
Ho] MeRo ARz ddse AL B F 3
o} ®3 Fig 49 27394 2ZA571x)9] A3
HEomingE RH QAUpAGo] FA E5F a1
P2 @R FRoA o FopAn, A

— 2 wuT
& o aFolA o HolAE AL

qe Agr = AL
F gk elRe Aol 3% ge Wgo
Ak RALAE Fysk B AwA)
sAdY v, ADR Ao 4rE

, B2vmT

o]

otk o



Qe Fobl
#5571 o

4ol o A4

> AAHD, ney 9
, A A} T
71] Ha, vbA] A

PJr T §%2 BT

>.\ni any

i Coﬁdlixori 1 Condmon 2
N § Magnctlc
\ fluid

Fig. 3 Experimental result 1
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