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Fundamental research on an exergy recuperation device using magnetocaloric effect
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Self-heat recuperation technology, in which the latent heat as well as the sensibl
e heat of the process stream can be circulated without any heat addition, has been developed. This technol
ogy leads to a reduction in the energy requirement of several chemical processes. In this research, we inv
estigated for developing a new exergy recuperation device using magnetocaloric effect to propagate self-he
at recuperation technology into industrK. In particular, we analyzed energy/exergy associated with magneto
caloric effect and the way to transfer heat under magnetic field by experiment and simulation. Then, we de
signed an exergy recuperation device using magnetocaloric effect.



2009

1/7

1/4




Temperature [°C]

0 5 10 15 20 25 30 35 40
time [s]
cooling water_ | Magnet |
pump
I
3t p\\
o8
tH
o8
5 A o
@ process fluid magnetocaloric material thermocouple
‘ Magnet ‘

cooling water tank

@ T type thermocouple

@ piezoelectric force sensor

process fluid ermanent magnet
tank ” o

tubing pump

magnetocaloric material bed

17.5 24.0
8.70 J

0.16 J

26

Hot end
Middle
—— Cold end

Temperature [*C]

time [s]

I
4“*?[1"@}\‘%&"%””‘ ‘U m“"(

Force IN]

I [TNIVE
SEURT
af o

Yui Kotani  Yasuki Kansha Masanori
Ishizuka Atsushi Tsutsumi  Experimental
investigation of an active magnetic
regenerative heat circulator applied to
self-heat recuperative technology Applied
Thermal Engineering 2014

DOI:
10.1016/j.applthermaleng.2014.04.015
Yui Kotani Yasuki Kansha  Atsushi
Tsutsumi  Conceptual design of an active



magnetic regenerative heat circulator based
on self-heat recuperative technology Energy
Vol.55 2013 pp. 127-133 DOI:
10.1016/j.energy.2013.03.014
Yui Kotani Yasuki Kansha  Atsushi
Tsutsumi  Active magnetic regenerative heat
circulator for energy saving in thermal
process Chemical Engineering Transactions
Vol.35 2013 pp.229-234 DOI:

10.3303/CET 1335038
Yui Kotani Yasuki Kansha  Atsushi
Tsutsumi Self-heat recuperation using

magnetocaloric effect Chemical Engineering
Transactions Vol.29 2012 pp.
373-378 DOI: 10.3303/CET1229063

Yui Kotani  Yasuki Kansha Masanori
Ishizuka Atsushi Tsutsumi Magnetocaloric
self-heat recuperation cycle for energy
saving in thermal processes 6th IIR/IIF
International Conference on Magnetic

Refrigeration (THERMAG VI) 2014 9

7 -10 Victoria, Canada
Yui Kotani  Yasuki Kansha Masanori
Ishizuka Atsushi Tsutsumi  Experimental

investigation of self-heat recuperation using
magnetocaloric effect  17th International
Conference  on  Process  Integration,
Modeling and Optimization for Energy
Saving and Pollution Reduction (PRES
2014) 2014 8 23 -27  Prague, Czech
Republic

T

AR

20
2014 7 19 -20
Yui Kotani  Yasuki Kansha Masanori
Ishizuka Atsushi Tsutsumi  Simulation and
experimental  evaluation of  self-heat
recuperation using magnetocaloric effect
International  Symposium on EcoTopia

Science 2013 2013 12 13 -15

Yui Kotani  Yasuki Kansha Masanori
Ishizuka Atsushi Tsutsumi  Experimental
investigation of self-heat recuperation using
magnetocaloric effect for energy saving in
thermal process 2013 American Institute of
Chemical EngineersAnnua Meeting 2013
17 3 -8 San Francisco, USA
Yui Kotani Yasuki Kansha  Atsushi
Tsutsumi  Active magnetic regenerative heat
circulator for energy saving in thermal
process 16th International Conference on
Process Integration, Modeling  and
Optimization for Energy Saving and
Pollution Reduction (PRES 2013) 2013 9
29 -10 2 Rodos, Greece

EV:S
45
2013 9 16 -18
Yasuki Kansha Masanori Ishizuka Yui
Kotani  Atsushi Tsutsumi  Exergy loss

minimization for chemical processes
International Conference on Green Energy
and Technology 2013 8 24 -26

Yasuki Kansha Masanori Ishizuka Yui
Kotani  Atsushi Tsutsumi  Evaluation of
exergy loss in heat exchangers 9™ World
Congress of Chemical Engineering, 15"
Asian Pacific Confederation of Chemical
Engineering Congress 2013 8 18 -23
Seoul, Korea
Yui Kotani Yasuki Kansha  Atsushi
Tsutsumi  Proposition of active regenerative
heat circulator for self-heat recuperation in
thermal processes Postgraduate Colloquium
for Environmental Research 2013 2013 6
28 -29 Genting, Malaysia
I
AMR
78

2013 3 17
Yui Kotani Yasuki
Tsutsumi Self-heat recuperation using
magnetocaloric effect  15th International
Conference  on  Process  Integration,
Modeling and Optimization for Energy
Saving and Pollution Reduction (PRES
2012) 2012 8 25 -29  Prague, Czech
Republic

-19
Kansha  Atsushi

http://www.energy.iis.u-tokyo.ac.jp/

a

)
R

e

KANSHA, Yasuki



