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_This study is about the heat transfer characteristics for the waste heat
recovery system of ship using phase change materials (PCMs). The latent heat of PCMs was evaluated

using adiabatic specific heat measurement. The enthalpy and temperature profiles of PCMs were
measured in the experiment. Developing the evaluation software of PCMs, the effect of temperature on

the specific heat was revealed during the phase change from the solid state to liquid one.
Moreover, the heat transfer coefficients of water and PCM were obtained with various incident heat

fluxes, experimentally and numerically.
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500 ; . . 90
r
40r p-mannitol / 1 80F  D-mannitol "f 1
40F  m=181g J' 1 < 70f m=181g i ]
— | o0
%D 350 F p=08W Latent heat ; g § b p=08W i ]
2 300} ’ : = |
._>: “q 4(_“, 50 F “} T
o 250} " E o o
@ " a0F H -
£ 200} J ] o i
wi % 30} i 1
150} 1 4 [
) 20} o ! 4
100 1 s :
s0f 1 10f PR 1
F . . lsseseteppetey g ame s oo peeeee®® | 0, 00 |
%% 350 200 250 500 360 380 400 420 440 460 480
Temperature [K] Temperature [K]
6
— Cz
Gise = AT, @
qi,st ATL
¢:=1965 c,=0.88
7 e-fold (@)
e-fold
(D) e-fold ()
— c
qi,tr/Qi,st - (1 + CB)T * (2)
Qi,tr T e
e-fold ¢;=0.473 ¢,=0.888
TT—TTTTTIT T™T T TTTTI 4x10°
M itol
1° d=1.0mm F D-Mannitol
E D-mannitol ] 3x10°
- [T FONB—>4 @«
E £
E 1 S n=0.88
e " 2x10°
E o
o Experimental data A ® Experimental data
i — Natural Convection 1 —Eq.(D)
Heat Transfer
104 2 Al L A aasl A Ak A LRl 1)(105
1 10 1 100 200 300
AT, [K] AT, (K)
10° T T 10 ' '
- D-mannitol : D-Mannitol
— L TL o
I . ® 455K n
=}
B ° . o 480K <. 15%
o T 3 ° ] - 'F -15%
o °
° °
- CEPS 3 E T
B 502K
® 480K
A 455K
-—Eaq.(d
105 L i L iasal L Ll L iaial L Ll 01 N N
0.1 1 10 50 1 10
(g (9

e-fold



500
(do) .
S
=400
&
300" ! !
30 40 50 60 70 80 90 100 110
-3
| k10
=0
1t Lo 1
30 40 50 60 70 80
Time [s]
10
e-foiding (r) 18.4 10
(@
Ts
(Tn)
480 T T T T T T T 0.6 T
Water d=1.0mm
460 I d=10mm b 05 L =40.9 mm
P =391kPa “F u=929mys
440 PM_- S15kPa ] P _=391kPa
T, =302K sk
420 B u=929m's b Tin_302K
~~
400 I3 03 , <
=
380 ’
02 s
360 .
o1fk
340 0
S/ —-
320 ol
0 5
10° . T .
Pt
d=1.0mm
12 L =40.9 mm
Water
ATL | P,=391kPa
— 10 T =302K 3
N in
g u=9.29m/s
ATL o
10 11 10°F .
— Numerical result
12 O Experimental data
—> CHF
- 10° L L
1 10 100 1000
AT (K)

30



4 4 0 0

Makoto Shibahara, Qiusheng Liu, Katsuya Fukuda 144

Transient Nucleate Boiling on a Horizontal Heated Cylinder in Liquid D-mannitol 2018

Applied Thermal Engineering 342-348
DOl

10.1016/j -applthermaleng.2018.08.072

Makoto Shibahara, Katsuya Fukuda, Qiusheng Liu, Koichi Hata, Suguru Masuzaki 132, 5

Boiling incipience of subcooled water flowing in a narrow tube using wavelet analysis 2018

Applied Thermal Engineering 595-604
DOl

https://doi.org/10.1016/j .applthermaleng.2017.12.110

Makoto Shibahara, Katsuya Fukuda, Qiusheng Liu, Koichi Hata 54, lIssue 2

Prediction of forced convective heat transfer and critical heat flux for subcooled water 2018

flowing in miniature tubes

Heat and Mass Transfer 501-508
DOl

https://doi.org/10.1007/s00231-017-2155-8

Makoto Shibahara, Qiusheng Liu, Katsuya Fukuda 99

Transient natural convection heat transfer of liquid D-mannitol on a horizontal cylinder 2016

Renewable Energy 971-977

DOl
10.1016/j -renene.2016.07.076




2 0 2

Makoto Shibahara, Qiusheng Liu, Koichi Hata, Katsuya Fukuda

Transient Boiling Heat Transfer Characteristics for Subcooled Water Flowing in a Vertical Tube

29th International Symposium on Transport Phenomena

2018

Makoto Shibahara, Qiusheng Liu, Koichi Hata, Katsuya Fukuda

Numerical and Experimental Investigation of Boiling Heat Transfer for Subcooled Water Flowing in a Small-diameter Tube

The 6th ASME International Conference on Micro/Nanoscale Heat and Mass Transfer

2019




