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Research and development of next-generation energy transport devices using
functional and intelligence fluids
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In this research, we focus on fluid that is sensitive to electromagnetic
field among functional fluid and intelligence fluid, flow characteristics of magnetically driven
heat transport device using non-azeotropic mixed magnetic fluid and thermomagnetic natural
convection of nonmagnetic particle mixed system 2 | researched on two themes. As a result, in
research on magnetically driven heat transport devices, it is confirmed that the maximum drive flow
rate of the internal fluid exceeds 1.5 ml / min, and the average Nusselt number is obtained by
changing the inside of the double circular tube structure to a sharp reduction structure Was
confirmed to increase. In the research on thermomagnetic natural convection, the heat transfer
characteristics are improved by up to 34% compared with the natural convection of magnetic fluid
single phase, and the thermal network method is appropriate as a method to obtain the solid-liquid
mixed thermal conductivity. It was confirmed.

MEMS VSIAM



@)

)

¢y

)

(1) ®05 MPFAI ®05
1
1 Nu Ra Ram
H=0.00, 1.19x 104 A/m Ram=0.00, 17.70x 107 ® 0.5
Nu
Nu
Nu
Nu
® 0.5 4 2
4.5 r r r r 4.5 - r - T v r v T
= \F Rame0 e
”: tll: Rl":; 17.7 x 107 | —— ::: 3:::: IJJ?.? % 107
] S iy e O s P MEALt (SO ERdD ... T
b= o = :\II -_tlllf.ll -ﬂ]'unl R.m-n ] + MFAI dpari4.5) Rawr=17.7 x 107
35k . 151 -
3k 4 3k .
= .50 . 2 25} 7
T - il E
1.5 . L5k .
] 1 L L 1 I L 1 L L
0 1 CHEMEMEY 20000 30000 EL T i 10000 20000 30000 40000
Ra [-] Ra[-]

Fig. 1 Experimental result of Nu for MFAL. Fig. 2 Experimental result of Nu for MFAI+4particles.
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(b) Natural convection with 1 moving particle
and fluid.
Fig. 3 Numerical result of natural convection at Ra = 1.0x10%

(8 Natural convection of single phase.
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Fig.6 Drive force characteristic in

Fig.5 Transient characteristic (7_..=420 )
steady state (1..=420 )
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