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Elucidation of the heat transfer mechanism and applied research of sintered
porous heat transfer tubes for achieving dramatic heat transfer

Enoki, Koji
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In experiments using dry air, a heat transfer tube sinter-bonded with a
porous material made of metal fibers shows an approximately 1000-fold improvement in heat transfer
rate. The porosity of the porous body is about 80%, with an internal diameter of the tube around
20mm and a filling length of 25mm. When the inlet temperature of the dry air in the heat transfer
tube is maintained at 315° C and the outside of the tube is cooled with a coolant at 15° C to
achieve boiling cooling, the dry air is cooled to 15° C, achieving a temperature difference of 300°
C over a 25mm filling length. While it is difficult to measure the temperature and flow velocity
distribution within the porous body in experimental studies, successful replication has been
achieved through numerical simulation. This has allowed for a preliminary elucidation of the heat
transfer mechanism based on information that could not be obtained experimentally.



CcT

18mm

25mm

CAD

60%

1000

2 18mm

18mm

300

200

400

25mm



R600a

200

EREEZERERE
(15 °C)

5%

fBR

w
o
o

200+

100+

Air temperature T [°C]

| W= Experimental resultsA Inle
B Simulation results v Outlet 315 °C
———————— A- B -A--A- A A A A Ao -

mass flow rate m [g-s‘1]



2 2 0 1

Watanabe Ren Kobayashi Takuto Otomo Yusuke Akisawa Atsushi Ueda Yuki Enoki Koji

196

Experimental investigation into the heat transfer and pressure drop performance of sintered
high porosity media

2021

Applied Thermal Engineering

117284 117284

DOl
10.1016/j -applthermaleng.2021.117284

Galicia Edgar Santiago Otomo Yusuke Saiwai Toshihiko Takita Kenji Orito Kenji Enoki Koji 11
Subcooled Flow Boiling Heat Flux Enhancement Using High Porosity Sintered Fiber 2021
Applied Sciences 5883 5883

DOl
10.3390/app11135883

2023

2023




27

2023

2023-101565

2023

https://www.mmc.co.jp/corporate/ja/news/press/2021/21-1015a.html

https://ww.uec.ac.jp/news/announcement/2021/20211015_3775.html
Scientists use sintered porous media
https://ww.eurekalert.org/news-releases/932106




