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4Q mm 920 mm

Static pressure tap Thermocouples for Wall
Thermocouples for Gas

Electrical heater Thermal insulator
1000 mm

. Number of the Inserted position Thickness :
Material . Insertion form
porous material [mm] [mm]

Copper wire 3 355, 645, 930 40 Intermittently

(99.999% purity)
4
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RENRA =
. : Surface ared 0.0982 0.0864 0.0785
MIEASME  BER—E  (E—&HD 140 W, BEEEE < 200 °C) mg | %102t O 0.0942 00903 0. 0.0825/ O
sEENSE Re = 700, 1200, 3000, 5000, 8000 © 0994 ®m0995| 4099 ©0997 [¢0998 e 0999 (N/A)
FEEME  BE—E (0.5mm) 5 160 | = 5 TR OER=E YRR
s g 14
ko] o
.. Wire diameter Wire length Channel porosity Surface area g 14.0 A 5 1.3 d \/\
Material | ) 7 120 bt . e
dhy [mm] w [m] £cn Am?] 2 100 - g 12 8
o . A" [ . Y * A4
o * < @ a
15 0.994 0.1021 s 80 o, 511 be
o 60 £ . «5 o ¢ ° .
125 0.995 0.0982 R — A A A B L0, .
c 05 10 0.996 0.0942 L) % % % T o9 .
u .
75 0.997 0.0903 0.0 - ‘ ‘ ‘ 08 ‘ ‘ ‘ ‘
5 0.998 0.0864 0 2000 4000 6000 8000 0 2000 4000 6000 8000
2.5 0.999 0.0825 Reynolds number Re Reynolds number Re
N/A - 1.000 (Pipe : 0.0785) Z2(FEFHR0.996, 0.997fHA TESHBKDIEAZEIF L DD, GEMEREDRE LN TES.
; EREMICXDEFTESERORBENFETIDEEZISND. .
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B EEREM | REDOHE B =BRER | REDHE

—HERREENNEOD, FERBELLAKRENOF=.

VEEDTRAR R
- Surface area  0.0982  0.0903 | 0.0870 0.0785
4, Eidge— _ . BEFRERE < o
NEAE( BRER—F (E—454dH 140 W, EEEPEE = 200 °C) [m?] © 003 W05 007 | x Ave. value N/A
TRENSM ROTEN—E  (ZILEMBIEFIEROL 1 /)LXE : #16000) 60 14
FHEEME  EBFEE—TE (0.997) 70 o | _
g 6.0 * 2 13
. Wire dia. Wire length Channel porosity Surface area  Number of S £ %
Material 2 - © 50 =12
dw [mm] lw [M] EcH A [m7] experiments 2 10 2 = ; =
0.3 20.8 0.0982 £ .0 % £11 .
Cu 0.5 7.5 0.997 0.0903 4 550 2
2 c 10 -
0.7 3.8 0.0870 § 1.0 - o
N/A - - 1.000 (Pipe : 0.0785) 1 00 - ‘ ‘ ‘ 09 ‘ ‘ ‘ ‘
0.1 0.3 0.5 0.7 0.9 0.1 0.3 0.5 0.7 0.9
ZEMRER C.V. Wire diameter d,, [mm] Wire diameter d,, [mm]
ZEMREC.V.(F, EERBEZFIHMETE > IZEDOZET, BAID p ,
cy Vo BEET_SOESOED, FHUECNT BT —FEFEOED iz 0.3mm | 0.5mm 0.7mm  #E 0.3mm 0.5mm  0.7mm
Tk RARZ AR (C5TE 9 D ERICAV D IRTE. SEEHEKEE | 6.81 4.23 3.21 FEERREAVELE 1.16 1.18 1.24
Y University of Yamanashi 7 Y BRI 84% | 21%  5.9% EEMRER 24%  22%  1.3%
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e [|/sec] a8 MmN
Wire dia. [mm] ¢0.3 ¢0.5 ¢0.7
No.1 210 232 226 € = CogyePaveVcn(Toue = Tin)
No.2 218 227 228 %E?%OSmrﬁeBt%E‘; ljgifr/fgk‘(]/ .
pave I”"J fad g/m
No.3 224 228 226 TREDRHA, %gééaﬁ?
No.4 219 225 229 o
° 15420. 5mrﬁ@i%§3&t'jﬂfmr [°C]
Average value 2.20 2.28 2.27 | REBALLRE °C
umiﬂﬁbﬁ'.@a{ b PR KT
Wire dia. Ratio of Flow rate Inlettemp. Outlettemp. Difference in
d, [mm] heatremoval V [l/sec] Tin [°C] Tout [°C] temp. AT[°C]
¢0.5 1.149 2.27 31.8 65.8 34.0
®0.7 1.258 2.28 31.6 69.0 374

FR0.5mmE0.7mmTIEREMANERR D TV AJEEEN S D.

#R0.5mMmMTIERENETINE <, SHRFIERBOREF O Z RN DRAEN R
Mofziz®d, x}JTE’J(LﬂQ}ﬁED‘?‘I?_TAD\Dtt?ﬁlﬁﬂbt
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Fluid

[1] Within porous media
[2] Exit of porous media
[3] Transition region

[4] Far from porous media

5%

Kubota, H., Ikeda, M., Nishimura, Y., “Note on Flow -Profile in Packed Beds”, Transaction
of the Society of Chemical Engineers, Japan, (1965), pp.611-614.

#R#E0.5mm EBEMEOELS, FREEOIGHE RNTULD SHER
#REZ0.7mm TREEFROEBDTERG R SHER.
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EENRA =R
PliE=ESL 12N )
mEIEG R TE$Hh—
FEIEZSF Z|FEFER—F (0.997) , #4=:0.5mm 0.7mm
FHRIER 21@Ff  (BTH)
FHRIERRE &14y, 100

HERERET s Y— (BRK)

Measurement range Measurement accuracy / 516 ]7|8
0.1 - 4.99 m/sec +0.15 m/s
1 11112 |1
5.00 - 9.99 m/sec +0.3 mis 9|10 3
10.0 - 25.0 m/sec +£0.6 m/s

14 | 15| 16 | 17 | 18

19 | 20 | 21 /

Temperature compensation accuracy
5-40°C: 5%
40-80°C: 7%

o1 5mm
/
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B =BRER | FoEET

BEPAREFIREEDED—H (BFFFTIFHELUT)

#R#20.5mm  (FIREESL.OW) #R#20.7mm  (FIIFREESS.1W)
0.50 | 0.44 | 2.49 0.69 [ 1.42 | 0.38

0.58 |-0.41[-1.59|-0.04 | 1.58 -1.11]0.20 | 0.93 |-0.44 | 0.36

-0.89 |-1.55 | -2.29 |-0.55 | 0.49 -1.77|-0.56 | 0.20 |-0.70|-0.30

0.87 |-1.12[-0.49|-0.17 | 0.40 -0.29(-0.33/0.41 | 0.13 | 0.18
-0.0210.42 | 1.35 0.26 | 0.83 |-0.49

#R420.5mm TRESHROEPNE S, BEEADEANELY
= FREE(CHITDIRMEDMERAROERZRUIZ.
#FEO.SMME0.7mMmOE TREMARDZENL RN H D EERBND.
#R20.7mm EFE D ERERDZEREL L TLVRL.
= REEEHREDFEREEFNA AN D IZAIEEENHD.
TORDT0IFERARCKE < HEZZTD.

RANTIREORLENCHANS & T, GRMEREDE E(C
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