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A Study of Thermal Enhancement by Adding Porous Media

Combined with Solid Base in Channel Flow

Student : Ruei-Shiuan Chang Advisor : Wu-Shung Fu

Department of Mechanical Engineering

National Chao Tung University

Abstract

A study of heat transfer enhancement by adding porous media combined with solid
base in a channel flow is investigated. The characteristics of the flow and thermal
fields are analyzed numerically. Effects of porous medium and the solid base with
variable thickness and variable porosity‘on the heat transfer rate are examined.

The results show that addingsolid‘base under the porous medium increases the heat
transfer, and is better than the “whole porous one. An optional selection of the
thickness and the porosity of the porous medium strongly depends on the flow
condition. Considering the heat transfer rate with the pressure drop, it also shows that

the higher porosity goes with the higher efficiency.
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% 3-1 $o3bip|aRak 30 (RE=200. Hp=0.5 ¥'Dp=0.1 » £=0.5)

case AXmin A AYmin nx - r]y n.‘]p/min (min - r.nout )/mout
1 0.02 ~ 0.02 150*50 0.1262 0.098
2 0.02 ~ 0.01 150*100 0.1271 0.048
3 0.01-0.01 300*100 0.1272 0.021
4 0.01 ~ 0.005 300*200 0.1280 0.018
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---fr--Hb=02 , Re=200

. ---@--Hh=02 , Re=h00 |
---E--Hb=0.2 , Re=1000
M| —&—Hb=05 , Re=200 i
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241F FARERE Hy# 7 %8 Re2 2> 8 2% o (£=09 - Pr=0.7)

case Hb Re Nu m, /m,
1 0.2 200 15.33 0.350
2 0.2 500 26.5 0.387
3 0.2 1000 44,91 0.390
4 0.5 200 13.91 0.250
5 0.5 500 22.16 0.265
6 0.5 1000 40.2 0.273
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242 AR ARBBEREH, 2 X ez B 2% o (Re=200 » Pr=0.7)

case | Hb e Nu - [*Nu/Nt, | AP/AP, [ n | m, /),

0 0.9 11.94 1.28 1.54 |1.03| 0.352

0.2 0.9 15.33 1.65 247 |103| 0.350

0.5 09 13,91 1.50 270 |091| 0.250

0 0.5 13.15 1.41 405 [0.70| 0.101

0.2 0.5 1573 169 418 |0.83| 0.100

0.5 0.5 |16.08 1.73 469 |0.80| 0.076

Full solid block | 15.01 1.61 5.23 |0.70

O N|O|O || W|IN|F

Without heat sink | 9.30 1.00 1.00 1.00
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