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High efficiency micro channel heat collector resulting from periodically arranged
monosized particles
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Although the energy density of the waste heat released from automobiles,
factories, and plants is low, high amounts are released. There has been multiple approaches to recover
this waste energy; however, the fundamentals of this heat collection are not sufficient. The aim of this
study is to produce a highly efficient waste heat recovery by developing a micro channel heat collector
by passing fluids through a channel produced via a 3D array of periodic monosized particles. In order to
produce heat collectors, evaluation of heat energy recovery efficiency based on thermic fluid simulations
were performed. On the head of the monosized particles result were arranged into periodical
organization,and determined the sintering condition for heat collectors.




10

100pm

BHATAAA

BEEHELE : -

SRBRETHAFAFE BEE-EHK

€))

ANSYS-CFX14.0 ANSYS

fce(111)

100pm

1.1 mm

0.250 mm
9 43
4_.1mm




0.56 mm

1.1 mm
2.88 mm
0.1mm fce(111)
Cu
20 40 70
25~ 1500
mm/ s
Qin
Qc Qc / Qin
Pin
Pout
AP= Pin - Pout
2)
Cu 736 5 um
C )

fcc

20

15 |
#
P 10
=

5 | ‘

0400 500 00 TOoO 800 So0 1000

#HE g um

4
fcc
fcc Ar-H2
5 / min
900 980 1h 2h
3h
100 4 111
JSM-6010LV: ;
Scanning Electron Microscope SEM
@
« D «n

fee

100,300, 500mm/s



28

63

()
100,300,500 mm/s

37 41

57
65

70

AP ( )
GOO00 |
50000 = HFRANIAI0FrIA0°C
d000c —F %7 S,40°C
£
# 30000
=
R
H 20000
10000
]
0 500 1000 1500 2000
MAHEE. mm-sec?
AP ()
C ) AP
100 mm/ s
AP
AP
70
@
(
)
1.0
ns
08 ~HFER T4 70F v 7,200
“ ~HFRITAIOF v H 0T
; a3 PSRN, 20°C
g 0.4
g3 — PSR .0C
02
o1 \““-—h-___-___.__
oo
o 500 1000 1500 2000
PN mmesec!
20 5
40 4

70
20




Qin Qc
Qin
1.00
o 1 ~HFRITA20F v 2I,20°C
100 Z: S HFEFTAIOF v RILA0°C
0.90 e ~FERFE20C
0.80 ~HFERITAIO0F v RIL,20°C g 0 R 40°C
o HFRIITAIOF v I,40°C E g4
gowo | 2 ox
Hoso ! - A 20°C ® O-m
al L) .
& 040 — MBS 20°C i
0.30 B
0.00
0.20 . 0 500 1000 1500 2000
010 ————— ENHi% pa
0.00
0 5000 10000 15000 20000 : AP (
FEAEE. mm-sec
« ) @
) , 980
SEM
(€)) AP
AP (
11)
1.0
0.9
0.8
0.7
06 * -
el et
& 05 "
g — i
04 = . =
& o ~ ¥ FERFITAIOF 2 I200C7
y - M kiR, 20°C
0z HTFERIIRAIOF U AIL,40C
_Hgﬁﬁ%‘qloac BES 15kY  WD1lmm S560 102 =200 100 m EE———
01 t\“_“_‘__ Fob 08, 2013
00 R e .
0 10000 sz;:c: . 40000 50000  60ODO : 980 1h SEM
AP « )
1h
SEM SEI
4
10 1h




o
KAWASAKI AKIRA
2h

1h 50177664

2980 3h SEM

3h 2h




