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Flow Resistance and Heat Transfer
Characteristics of Porous Media

Tetsuya KONDOH, Kenji FUKUDA
Shu HASEGAWA and Kiyosi NAKAGAWA

An experimental study on the flow and heat transfer characteristics of porous media has been made.

Two foamed metals and four packed wires are used as tested porous media and air as cooling fluid.
The experiment is performed by a steady method and a pressure loss and a volumetric heat transfer coefficient
of porous media are obtained. = The experimental data about heat transfer characteristics are rearranged by
making use of the characteristic length which is obtained from the experimental results of the pressure loss.
By using 13=1/b as the characteristic length, the Nusselt number Nus* is proportional to the Péclet number Pes*.

1. #

]

ZIEERMEETZOSHICBW LR fER SR
TBY, ZTOMENHEI L AR OCWETEICHET 2%
BELAPSFhbATwS, I, ZTAVF-FTHWTE
DFFIZBWTDH, B, BRI YOXRTAAy FEL
JEFIF? (0 2 #1077 18 0 BL1E 6em D REA D IR THE
BEhTws,) BEAKBBOEREYY 25—
Uy FEEOBAR R EEFEICARSATYS,

LIAT, ThHOSIERFETEBEICRNT S
ZEHTED, oF 0, MR (B, EiELR L) ok
Y SO0 T—oDEILERBLHER T AHEL, &
AEERLERD L) RIFRIROZILEEROBETH
B, fiEE, HENES TSR EAORMENTIK
POEEZTORERSERDD I ENTELY, RE
EHREETH 5.

IR DIV BAR DO FBNIEIL & BfmEICT 5 E
% BF 2213, El-Wakil 59 %F slit-and-expanded alumi-
num foil VT, EOLY) PEB S h-&H*H
W, EOLY =y FVEOREEE AW TITL
5> TWh, EOLHY DY FE&HoRERESL LT, &
EHROETBECO>VTHEROBERE, FEEHD

ZFRIZOWTIRHEROME, SHICBEEII VW TE
EMOBET L TEHLTBY, I-FAEBEOR
EESE LT, EHBEEIIOVWTIRESIE, 252
KOoWTRTPHEER L > TEBLTWAS. —F,
ElLWakil 5° &, ENHEEFEHIVKRIZREDOX
TEFOEBSY PREESICLY, ENEKLEE
ERXBEL TS, ok, SILEEEAORTE
R » bR EES 2R 2 L EETH S, FiF
SERPEWORER S 2 RKODZFNLFETHZ ED
DTiL, FROSIERET BEL L) %,
FEHBEER UG EFMOBEEF T AERES LR
ETEALTREENHL L TEHENS,

Pk Lica, RFETE, MREF S 2VE
BB TH D HEEO = » 7 VERNARE - NiEE
DEME IR EAVTRRICERFIIBRB SN ZAF ¥ L
AERT LAV, EEHBRICIDENEEK L BTE
ORERITR, ENEEFELIERSNBAER
SEHACTAEEFUEOBER LT o /2.

2. EBREBERUERAZE

21 2 B K B
Fig. 1 WERZEOBMBNE Ry, HASILAE

IHANF-TRTHEER

SWUABRXTIREIEDN (7) RO L 1Y T 5.



SIVEBARO FBYIKHL & SR EHME

KIZ50 X 50 mm DB O ADICE) 1) S h,
Z DHETHEIL S 5 IERE140 hm, E & 4 mm OEE
PICERE s T 5, TSI L S o B BT 2L
200, SHICHEMOMICIBBRLHET I~
y—HEO I ohTwa, EREIVEEKIZ50X50
mm, EE10 mm OEFHET, Fig. 1 IIRT X5 ICH
B ZEICSAROBBAEES HMFIFERTEY,
HEREDO 7T AN FEEBRICIIDAAR, ALEHER
Twa, SHEREOMSAR - OBRICEELEET 2
ZETEDATR 572

A
[
E
G
1

: Porous medium

: Copper electrode

:+ Insulating layer

: Traversoble thermocouple
: Pressure tap

: Asbestos plote
: Thermocouples
: Compensating heater

AT, FHEEAKE LT, ZEEo=y
HEMERE FRET ) &, @Bhatviy )
ENBEEORERE S N-8tE (KMXTH, Thtite
BFEHRTAIELITS.) 2HVW:. ZOHEKETF
i, Fig. 2 WZ/RT &I IZ, SUSIUEDEHER Y v F
PT—RlicEE~N, ThEESHEICE y F t TTFRR
KERHIL2DDTHA. SHEEHMEOES » I U
AT ER, SHICIORICSAEREYS IMITL
2. THROEIVEBRO LIk % Table 1 K U Table
2 IZRT.

. 1]
SE= -

rTmow

: Wire net

Fig. 1 Experimental apparatus.

Fig. 2 Dimensions of the packed wire.

Table 1 Specification of foamed metals.

Foamed metal Fractional void | Number of cell
No. volume € (—) (1/inch)
#2 0.952 11~17
#4 0.965 26~35
Table 2  Specification of packed wires.

Packed wire pXt Number of Fractional void Diameter of
type (mm) wire (— volume € (—) wire (mm)
E 2X1 250 0.868 0.58
F 3X1 170 0.946 0.45
G 2X1 250 0.921 0.45
H 1.5X1 330 0.895 0.45
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Table 3  Characteristic length and parameter $ of the tested porous media.

PO;]Oe'aSia Foamed metal Packed wire

Item #2 #4 E F G H
€ (—) 0.952 0.965 0.868 0.946 0.921 0.895
a(m™? |1.503X10" | 7.628X107 |1.090X107 |3.342X10° |6.480X10° |9.173X10°
b (m™Y) [2.501x10% |7.148X10% |7.454X10® |3.083X10% |[5.174X10° |7.387Xx10?
I (m) 2.579X107* | 1.145X107* |3.029X107* | 5.470x107* |3.928x10™* | 3.302x10™*
I (m) 1.664X107° | 9.371X107° | 6.839X107° | 9.225%X10™° | 7.985X107° |8.053x107°
Is (m) 3.998X107% | 1.399X107* |1.342X107* |3.244X107° |1.933X107% | 1.354x1073
$(—) 0.0645 0.0818 0.226 0.169 0.203 0.244
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