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TRMCHRAFHELREL, WEEE ORI ICONT
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ITG: Watt integrater

. Main heater High

. Guard heater ] ‘t‘i?:p'

of main heater

A
B
C :Specimen AMT : Apparatus of
D : Heater Low temperature

. :] temp. X
E : Cooling plate unit PRM : Penrecorder for monitc
F ! Fan MHC : Main heater controller

G . Tank of liquid nitrogen GHC : Guard heater controller
H . Electromagnetic valve LHC : Low heater controller
I : Stainless steel box LNC : Liquid nitrogen controler

. Cryospace @ : Thermocuples

[P0

. Main heater area X . Thermocuples for

controller

d Thickness of specimen
—1 SCHEMATIC - DIAGRAM OF
THE GUARDED HOT PLATE METHOD
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BCLNEL D XD ICHMT 2 EnTES (R—1),

HAHE

miEfR —110 °C, B\ —130 CTRIZEE % HiE L
el &, BEROPLAORELZREEL L BENME
B— 21CRT . BEROFHRIZ0~—0.2°C, EEKT
305~—02COHEICH 5, SHERDEMEMDIEEE
5 0.3~—06CLHEMAEX LV, ChIZEEKD k-
HiICk — 4 — LREHRBNEOWFR (18 20mm, B2
200mm) ADNTWE70%, THHBAHINTEBER
WICEBEBEZTOBbDEEZ LN 5,

High temp, plate

Low temp, plate

%— 1 SPECIFICATION OF HEATER AND
CONTROLLER
Width :200 mm,Length:200mm
High temp. Thickness : 8mm
plate | Material : SUS 304
Gap of main
and guard heater ! 3mm
Heater Area of main heater:25% of
high temp. plate
Width :200mm, Length:200 mm
Low temp. Thickness : 9mm
plate | Material :Cu
Film heater (thickness 1mm )
be in center
Main, low Accuracy under 0.1°C
Cont - heater and Sampling period of 0.1 second
roller | cooling plate
Guard heater |Accuracy under 0.00lmV

BERUHREBOEHERENSE Shictk, READ oMz

HRERD S,
L. Qxd
2xXx8Sx46

ccic,

A BMmEE (W /mK)
Q . ERMOREE (W)
d:E & (m)
S & (m?)

40 : HEE (K)

3. AEREBEOHH
(1) BROEBESH

b R 2 89

—'006 =0.1. . . .
i N ~02 -02 0.4
3 e 0.1
-02
b4 o0
—0.1 0 —0.1
hd e 01 05
0.3 ® - —0.2 -
* 0.1 92 ° L]

Set at—110°C

Set at—130°C

E—2 TEMPERATURE DISTRIBUTION OF
PLATE REPLACED CENTER POINT
WITH ZERO

(2) EHRE

COREHER—RICEFHELVDNL DT, WE
RRICEARI O IRBE & XK BB T 2 RFSEHIRETH 5

=110

WATT (W) TEMPERATURE (°C)

Center temp_ of Perlight concrete

U R NS R [ VA NS 1N (SO N N I O 8

2 25 3 35 4

Watt of main heater

PErrPreeP
05 1 15 2 25 3 35 4
TIME (h)

E—3 RELATION OF TIME, WATT AND

TEMPERATURE
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BRI TREERT-> 0o MEOMZERI, —HICE
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REEZEIC XD, SRl & MBE H4 U, —RITRK
BERLTHWENEEZL OGNS, R—2(PITRT LD
I, REEZEIC & 2 BRI, BEBZE ORI
ZHY, —RILBMHBEB LTS LEXTL,
T, HRTHEECE SNER (ads ) 28
WT, BEETHE LTRSS ERERD» S5 0 CTOR
EERZRET 2L R3—HLEBE LN, TOEHS
1%VREHEEED T TH ST EBHERINT,
(F-2(H))o

' [ |
| RN LN
Air temp. in stainless steel box
NI 4 A Yy N N | N TN
]
@ —100 C —
30 min
|
— A ' /A ALALALAN |
Y ¥ A Y A I
E
—— —85°C =t+— Air temp, in cryospace I ] I
L& ! ! ! : : ' ‘ el L
—— j_i ™ 1 i : . 7 i ]
i e M ~
B 1= . i T ] }: T—}
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X =
U U Sy — ¢ . +0.05 mV ]
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\ 1 4 ! Y. i
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#%— 2 THERMAL CONDUCTIVITY BY RANGE OF TEMP. AND TEMP. DIFFERENT
Materials Range of temperature
—20 ~—160 °C at 0°C 20 ~ 80 °C at 0°C
Form glass == =
2 =0.0497 +0.00011 6 0.050 2 =0.0502 + 0.00008 6 0.050
Perlite Thermal conductivity (W/mK)by temp. different of specimen
concrete 40 10 K 20 K 30 K 40 K
f=-90°C 2 0.098 0.098 0.102 0.100
0.40
4. %Eg$0)ﬁ“ﬂﬁ% B Perlight concrete £ =920 (¢=20)
1) B @ # ? 030} 4(/,,;_a_—,_
1) @EW VB VT x— 43, ~&‘Cﬁ&%ﬁf‘i§ﬂ{i % 020 Perlight concrete o=780 (Dried )
HRPKELSEMNT BEODONTV S, K- - -
E 010}
< pednzs . s - 2) = ¥
WO 70 Y PREAT 2D EELONTNEY o é B Hemlock »=515 (¢ 13)
AEOPET S BRSO HF LOERTIE, Rk U e e
. Z  -200 —150 —100 —50 0 50 100
DEADT — 418Nt LvL, 78y Bk 8 TEMPERATURE 6 (C)
ORBEEDY I, FRBESKENEES (25C 2 020 o
s B ALC »=>560 (Air dried )
»IE) tﬂi‘C}ﬁﬁjénTMﬁ‘ﬁb>ﬁTTé b E 0.15F
THah, BRBETORAMATH IEERESNL - BB ))};//'f;
- = T =450 ( Air dried)
SMARET 5 &, —60°CHEDEILAKIBICAE L ALC o= 450 CAr drie
- 1 1 1 1 1 1
75D, —80°CLIFTIdE LI MR DRE & 121I7—H L OO 50 i =B @ 50 1)
rELBEON, chid, BEMETT L 70V TEMPERATURE 6 (C)
; " . s 0.07
205WAL L, WERsELEbN, EMOI L L YT+ [ Foam glass » =220
— L AROMCEEREZDONL 12D TH %o 0.06 |-
&) RAKELTERING 7 o v, HRREEZEET B >
0.05 Foam glass »=200

A%, SBRBELAERBELINE EBbh 3,
RE7 v vico0TiR, B, &4 —H—THIE - BR
BITRbhTED, ThEHERELLKEREMICONTS,
— AR E > T B,
REZovyZRVTRAEALLT 7 2F v 7 ZE&EK O
BCEREHICONTS, BEEBREED TS,
KOBHEY VE V7 1 — LEARESEHERT T LR,
—WOEBRTH O EILDDDOH 545, FHLLERER
IOV TRAIOBESITYT Dl

2) AH TR, RYRFLYT4—L4, =54
HFROKMEZREDETICH, BMEEESER
BT %, /A4 7 2 TR, HEOENICLD #E
HRICEDHE U BT EDbh b,

AR 12 89

THERMAL CONDUCTIVITY 2 (W/mK)

0.04

| Polystyrene foam (Beads) o=37
0.03 -
0.02 - .

S il
001 L - Rigid urethane foam 0=45
0.00 [ U U TR U U SN SR SR W

-200 -150 -100 -50 0 50 100

TEMPERATURE 6 (C)

K—5 RELATION OF TEMPERATURE
AND THERMAL CONDUCTIVITY
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%—3 COMPARISION OF JIS A 1412—1989 AND THIS EXPERIMENT

Content

JIS A 1421 —-1989 This experiment

Temp. distribution

of main and

Under 1% of temp, Main heater

0~-0.2°C

diff. of specimen

Heater | low heater plate (0.2°Cat 20°C) Low heater
0.56~-0.2°C
Temp, diff. between Under 0.05 °C About 0~0.01C
main and guard heater
Temp. diff. of specimen Upper 10°C About 20°C
Measur- | Resolving power Under 0.1°C £0.1°C
ing to measure temp.

Stady state

Under 1% /h of temp. | Temp.diff.: 1%

diff. specimen, main

heater power

Power :

1~3%

(2) a3 U—+

ALC, /=374 tav s ) — M ERKE, XiIHE
RETREEDE T, BZEESNS (12528,
KAEK20wtH S ATV B A&ICiE, —100 ~—120
CECRBLEHRDOEMTIZEAEE L, —160C
BTN BERICH B, ChUFaI V7 ) = FiC
SINTVBRIKERD, REBTICHENKOREE
RKRIKRE DY, —HBEa 7Y — P BROREE
RIINE L BIH, TNHOMAEHICLY, DX
SBEDBELIODEEL BN DB,

5 ¥ & 8

1) SEAVZRESER, 19804 9 AickiE &
JIS A 1412 (REH O BZBRRIE 1) OFTREN
1 BIEHEDO—>THA EREEE] ERLDTHS,
COBBTIHEREE TORELZEELTHELY, &
— 3R T & O IS, BENERERUERIRE
1 ER, 12T ORRICHE - o HRER R LT B,
(2) BMmEEALRD ZHEIC, ABOEIREECL
v M AENCHIE L7cE (FEK20 ~25 COZEATH
E) FRNTOS, CDew, EBITIE, BEMSELLS
ERRRBIET 20T, INDBBEOREBERLEL S,

10

FRBTORERERIWNIBTH L0, BREBETICHE
SEIDBREDIKICELD, AEIDEBRTIRN4~6%
OREBREBELILDDEEZL LN S,

B WELLEKRDOS LEEYVE Y 75— L4, [N
5 2%, ARINTV BT — 2 LEBKRO BRI
ZRLTVBY,

] comERmX, FOEBHHY Y RY I AT
RELUIRXICFEEMAICODTH 5B,

xx #&)

1) F. De Ponte, P. Di Filippo “Design Criteria for
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