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Abstract Laboratory studies on thermal conductivities of particulate minerals under vacuum condition can provide essential
parameters when determining thermal properties and thermal evolution on lunar and planet surface, interpreting microwave and thermal
infrared data and designing lunar explorer. Using modified thermal conductivity measuring instrument ( HOT DISK TPS 2500S),
pyroxenes powder samples are measured for their thermal conductivities under various vacuum degree and temperature conditions. By
doing this, we evaluate the effects of vacuum degree and temperature on thermal conductivity of pyroxene powder. The experimental
results show, 1) thermal conductivity of pyroxene powder decrease with lower vacuum degree. There is an apparent change of heat
conduction mechanism when vacuum degree is around 1000Pa. Under low vacuum degree condition, thermal conductivity changes
slowly with atmospheric pressure; 2) Thermal conductivity of pyroxene powder increase with temperature, but in different ways between
low and normal atmospheric pressure conditions. With the experimental data, quantitative relationships of thermal conductivity of
pyroxene powder and vacuum degree/temperature are given under low atmospheric pressure conditions. Our results imply that vacuum
degree and temperature play different roles in thermal conductivity studies on lunar and Martian surface. Thus this study provide a
reference for thermal conductivity determination of thermal conductivity in future work.

Key words Moon; Mars; Pyroxene powder; Thermal conductivity; Temperature; Vacuum degree

OE EELEFHTHOBRAAREG LR S, THRKMNFLAREZTZ A GO R ERFRIFL, BERLLI ik
TR B, TR AREATERMNB AR RBEESORIELS R, AR L2 R A %% 5 ¢ Hot Disk TPS 25008 $ #1486
BRERFERHFNE, AN, SN TATEBENELRAAST LGP0, FBRLERAM DASEELEATEABK
ETHMY, KR E 1000Pa b BB AREENHNLERNRIAEL, ARESLH T ( <1000Pa) #F F M A % F 4TI
BRTFEDBEHARFEEBENTGRER AR XABELRERTEESTHENRER, REZB LR, R
HTRESHTEEHARGFEMATAPRBATNGLEZRN, AMEAN, EARFPRELAGARRYTAY , BEAPE
ARG RGYARERTAY, LEERSREF RS RARFTENERHKT EL2HLA,

XEEA  ASKEHINRRIERBEATE

HEESEE POl

+ EXZEREHRPEESTHE (41490630 41373067 \41403057 ) Fl o B AL E Be H A QIFT L HE L TUH (2014359) R & HEB).
F—EEMN: TR, K,1986 44, {81, TR, sk ¥ %l E-mail: wen_yw@ 126. com
w WIREE FERE, B 1978 24 L, BIR A, N A BR517 BRI2EFI5T, E-mail; lixiongyao@ vip. skleg. cn



100

1 515

BEE B BRI R R, 3T A BB AT B R E VB AR
LRIt RBEE AR E, ARRITERTAHEHE
LA AR Y RARSEHRBEEENRER, £
PR, AP RSEER WA RKTEARABRENEE
B & (Horai, 1971) . AABRAHI, A REEH#HFRATLUIFE
AARFENERY TERZHBRYRAAEN D EH AR
2 i, ( Wesselink, 1948; Jaeger and Harper, 1950; Jaeger,
1953) . AREREYWEHIEH RS PR AFRLER ™
A EZ M (Langseth ef al. , 1972) , F5b, A BREKEY IR
BT R H BREFRG 4% A PRI BT RO IAET S0 B A AR T 2%
KRR EENRAS.

X AR EATEREY RS R MR D, KRET Y
B FIEEH AR RS B M3 R 0R ], Fhx A Bk kA7
EREAFHTYHGTAREN LRI RRIEFLER, B
HRWA,KHAMIIMNEZEE, AR AR £E EEM
MTE, XERENREERE TAZRKKENAEY, ZEKE
R A ) it SR HR R o — R ORI AL J2 (Huetter
et al. , 2008) , XL E XNAY P HEFEAB K. thin,
Hudson # Ostro & Bl Toutatis /NMTE & — E ¥ IR K Bik:
YRBRECHRE, B ST RIA AT, R
WG EREAR, SEMA RN EEBFEGTEA
¥y (Bums et al. , 1990; Bishop and Pieters, 1995; Hudson
and Ostro, 1998; Reddy et al. , 2012), H I, HHEIIEES
R T HEABRRSEHRTRENTRNE,

H Ast A R R NPIFRER D, B FEE P EHIg
AT ENRSE ZEARSFRENER AREE LR
BT AR HE (FIR R E SR T ) %505 R E (WHT
IhaE, 2004) , BRDXHIE A B R EE S G RBR U RITE
RETRIE(RE RERGT) EAGTURS RO,
B RXIMARY) BB R T 4% K (Fulk, 1959; Cline
and Kropschot, 1963) , H #| 20 fit4d 60 ££{F] 70 £, A Bk
TR B R 2 FAT T 16 2 X A7 2 2 T 0L 4 J 44
BERY 5 (Cremers, 1970, 1971; Wechsler et al. , 1972;
Fountain and West, 1970) , #HIL 22T, B N AEX 7 H B BF 5T
TAHEZ ik REE B A BR K AT B 2 E AR SR B & B
PRI BT HIUMEAT R ARSI ROTRGA
J L, ABFFRFIF Hot Disk SO HSITREHB TR
Bl H BB AT B RE WG R, BRSO R AR RY
W, R, B3R RRRRE R, TR T OB RS
PR REERNE, NI ER TR RIS,
BERENESRITSTHEAMANRSEMEL ENE
R RE
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x1 FARFABRETVYUBRANEIZEAETENSR
(wt% )
Table 1
this study (wt% )

The contents of main elements in pyroxene powder in

TE  Te Ca X Si Al Mg  Na
¥4 7.889 17.982 0.000 50.737 0.442 10.609 O.146

2 SRURARSR G 7 ik P

ARFFERE BT H A/ MR L K S, 5 AE T
IR T Yk, RSO BT R RIS
HIFETR . R H 7 XRF-1800 HH#H R X & IIEIE{UM &
HZTR M2 ~4g HABARZHE 9, 7£37. 5t &
FITHIRATRZI 30mm, SMEZ K 40mm KR F, #4T LA
Wik MALRIE 1,

M AEE R BB, MR EERA TR = RIR
EHBREE G . ATEAXNBOERRIRERNE, FE
EEL—FhiE TR WD R/, AR I B 05 2, T
BESRWBE B, WAL E e E S A AR R
MHSHXE, REXFHIRFTRE, RIGEA T RSTH
HIEF A ( Transient Plane Source Method, TPS) , iZ 7tk
RN Gustafsson” # 3% 2 B, Hot Disk ¥ ( BRIE#:, 2004) , B
B AR RSB REZ AL TS TE i # 22X
BREAMNE R SNEANE —BRIPE, EAELAE —
FE FIPLMRGRBE , R B RIS HRL SHE R Z M M iR e 2 1. 3k
B 1R B A5 IR 88 SUAE A AR IR, 388 8 A 3 e S (R 2
T, ENEE RS, BRELRLNSTERE, A
Sx[RIAT PR T I 4 AT O BB AR B
BRKEH TR AT BRB S RRBS RS, @
TO SRR SR Sk B Wi 7 B 1] , Ak B 3 B ke 44 BT AR BB
3k,

TPS 77 ik i R B R S AEAE i P SRR A B L,
SRAE P BARE SR, BRI (GE) B RIS 5, 0 i
MR TIA R — T R, i A E R Wbk vh 1SR
RSB ETtaT, SEIIE R T TPS o B EAR AL, BESE
B 1] TPS ST (A FlEs (B 2 A i Rk =N

R(t) =R,[1 +aAT(z) ] (1a)
FEIRTTH Y, AT () WAL IR B RERT R 2R AL R 4K,
BT TPS Joi i DR AR RS B S AR R 5
B, A MEERSRERI AT(2) WFRE
KA
AT(7) =Py (7*?rA) 7'« D(7) (1b)
HH,

D(7r) = [m(m+1)]_2fi—02-[ ZZZkexp
s = =
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BE,

I, BRediC RE RSB R RE.

D(r) RIBEIRTE 15 B0 2% B TR B 22 4L iy e (8] R 3, o

FERL, SR RE TR UE R AR X, T =L

B = [ REEATF R A, 0 = T RARLA

kRGBT BE, o BAEARHBIMURAF K EE,
B EL B L R B R R R(ORAZE AR 1(a, b, ¢)H,
RBHF RN PFE N (F/NLIMETME, 2006; ERE,
2009) :

_ P,D(71)

“AT(Da ad

3 ANASBCE AL RES

ETHREFEARE, RINERRAI AT AR
# Hot Disk TPS25008 F#U# T B LK. £ IR TH#
BEA Y IREFREFETHRSRNE ATEAT
YrER BRI BT, SR T, Hot Disk S H
A AN REHEAT 2 BB R R 7E ARIR IR R 3R 5 F i 3 R 1
B R THRSSFETHRSIRBRBERESIROIE
HiE, BB MIXE Hot Disk TPS2500S #3347 T &
i, (1R S K0 I 72 R 40 b £ 25 18] Y YR BE 0 7 AR 4k, Ayt
— S RIG L SL T SR M S R PR R MR AR LR A

3.1 (UEEME

AT A K P R T B H PR IR BE, BATH Hot Disk
TPS2500S F#4 Y 5 LCJ-10D BB KSR IR TRILETH
EHFMAERIEA QWO XAELEBEEFGFTHRTE
WE. Buk/Er 824 Hot Disk FLBAZEHHRH
R RN PRk R R — R A B 2% R T 4R 4L
W, FIA% AERSE S AOONR R TRILA OB,
WE 1 N BBCER NS WA TR, BT LCI-10D HiFER
W UR TR B 2R E, B AT IR R TR ALAAUR
Fep R AEREE LR T AR ER A LIS GIE S B KD,
STV TR TR B R B4 5 5% RS A 0 B R R, 2 B
B e i BE A0 T SR B VR TR VLB PR 8% , Fr i BE AR 0 4R
EfE BRRETRSRME, B, A TROWRALR D
BB Ly I B[], RATR A A BRI T4
NEEIFE M. UBRBUERTE MBARIEIRRAE?2 .

3.2 fgESH

ARBGERTA) Hot Disk TPS 25008 SR AR B S
Aeed, BEMRIET BRLTHRYED, EKWzHM
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Fig.1 The structure diagram of Hot Disk after modification

2 Hot Disk TPS2500s FFAMMIERT B HE RIEFRRTLL

Table 2  Comparison of analytical parameters between before
and after the improvement of TPS2500s

HBREH gt Bt

R ZR 233K ~313K

ik | latm 1Pa ~ latm

METEE  0.005~500W/(m-K) 0.005~500W/(m - K)

iy ) +3% -
LR +4.5% +1.8%

I T B A S A R AR SRR

T3 IREFERR(SIS4319) BASEMNTRE(W/ (m - K))
Table 3  The thermal conductivity of standard stainless steel
block (SIS4319) (W/(m - K))

Bk HEWTHE  SERTEE PRYEfE
5501 13.46 13. 468 13.31
5465 13.28 13. 244 13.31
7571 13.03 13.042 13.31

1 #ndE Hot Disk {384 A4RGE

HGRLAEREFER, FHENELERZIRNEEELW
B/ BRATZFDSBERTE S RHTT — R I PRk
38 E R AR R BB M T St
3.2.1 HBREWETERLH

B BCERS , A T RIES PR ERE T £,
RATEABET T ARAM%ERMNE BN BAB,
PV B A, 1R 88 E R AR M Bk GB/T 10294—2008 il &
A RWEERRA 2.72W/(m - K), RATFHHRERE
FFREOTHEAM#HITHE, KBRS R S5 2.733W/
(m - K)F2731W/ (m + K),iBE%0.4% , G IR LT
BZH, AR EITSEH IR NERERTRN, 5
HhBRATE HE FIBRHEA G5 B (SIS4319) , 43 5l 3% A 5501,
5465 F1757T ZMBELFHT AR EZWE, WKERER
#£3,

BBERS R A, MR AR EER SRR, BEiRE
WEAFZH(NHFREN3%  EEERE £1% ~2%),
Td B S I B A HE B P A
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®4 YUEBEMERHR( <100um) AIFRUBLER(W/
(m-K))

Table 4 Thermal conductivities of pyroxene powder ( <100wm)
before instrument modification (W/(m « K))

& B #§ 2014. 3. 26 W& H #7 2014. 3. 28

vH (W) (%%)

1 0.2043 0.1853

2 0. 2009 0.1874

3 0.2011 0. 1866

4 0. 2051 0. 1841

5 0.2019 0. 1842

FHE 0.2026 0.1855
PR 0. 0087
FRE 4.5%

ERBENSAFSHONREE( 3%) , MXERRE 4 HER
BE b

3.2.2 MBAENERENH

BE32.14EY, (B RERE, RGOS
REZMAIFEZWB N R, MEAIFE N RSB R A
MRS R EETENEW. Eit, RAO74 531 A& G
B RAOTXEA AR ( <100pm) AT ZRAGI &, /47
ARAXKSTRENAFRNELERNER, NELEREY
(F4) FENBYEERN,3 A 26 HABFWRK, HBERE KX,
MBERKTIH BAZEZRESHETHNEER, 5T
s =tadiah A NG TR et ik gy - el dxi% s pu)
B, PRI & M AR R 2 A 0.012092W/ (m - K) , BRI
BHHXIRERN4.5% ., HIAXAKNBRENENTER,
TFEFLBR R — BN AR S A R S K B KW A,
LR ESPTIRAKKE, BRROSER—ZKE, €%
Bk (] ) A% T, AT 349 3R e A — 22 X9 5% 17 ( Salomone et
al. , 1990; E k&L, 2008),

ZRWEZ BN FROFER TR RN B, SR ARE
FREP MRE—TELESZBOSETEILA, FE
TR BRI TR TR AL B 5 9 3R 3 4 28 00 8 AR & BT b 2R
BREMES . RATH A 5 038 5 A [F i 7 R
REEAT TR B, BN R KA R A R oK AT
B . RGETHRILASIERN 10P, IBE R 25C, MEERLE
5. ZWRERARHERZE X 0. 00017W/ (m « K) , R E K
BRMIRENR 1. 8%, BT (UBEBEZ G, H M
K STERE ZS MR g , 2R R IR R S
WS BIA A ER, EEEES RAEZ MR E ALK
B XTI 4 FIZR 5 PR EEE , (LS50 o X AR o
B HINR 2 FIAR YRR 22 R ACHOE T/, R R B 1A 1B
T BERS,

4 MELGRKITE
RATR B 5 XA IR 0 T IR, 0 T3
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£S5 NBPWEEEGHE( <10wm) WBLER(W/ (m - K))
Table 5 Thermal conductivities of pyroxene powder ( < 100um)
after instrument modification (W/(m - K))

FEf7:10Pa; 8 & ;298K

W & A3 WEHH WE A
2014. 4. 18 2014.4.23 2014. 6. 22
(£%5) (/) (B
1 0.01165 0.01143 0.01145
2 0.01179 0.01167 0.01168
3 0. 01206 - -
4 0.01207 - -
5 0. 01166 - -
FihfE 0.01185 0. 01155 0. 01156
PRAE R 0. 000214
X IRE 1.8%

HRENSATSHHTIAEE(23%)  MRERRE 4 X
BRI

RO BOBRERRAKSENMBEFETHARASE(W/
(m-K))
Table 6 Thermal conductivities of pyroxene powder under various

atmospheric pressure and temperature conditions (W/(m - K))

P-T 233K 253K 273K 288K 298K

10Pa 0.009285 0.009577 0.009765 0.01013 0.01101
50Pa 0.01081 0.01109 0.01069 0.01207 0.01251
200Pa 0.01361 0.01369 0.01404 0.01428 0.01522
500Pa 0.01763  0.01765 0.01821  0.01825 0.01903
1x10°Pa  0.02342  0.02483  0.02521  0.02688 0.03102
5x10°Pa 0.05021  0.05501 0.05812  0.05871 0.06401
10 x10°Pa  0.09048  0.09734 0.09804  0.1141  0.1204
20 x10°Pa 0.09926  0.1163 0.1214 0.1309  0.1412
50x10°Pa 0. 1476 0. 1767 0. 1996 0.2094  0.2202
80 x10°Pa  0.1896 0. 2069 0.2304 0.2341  0.2358
101 x10°Pa 0.1993 0. 2268 0.2334 0.2371  0.2512

BESMFEEN R ROEM 8T RRAS RN NG FR
MREr, 80 FETHEGUES T S KERZWIK, K
BOP S S IREE SR, ikt (8] (6] % 30min, BR, 5T
A MY AR BT B ) B R AL HRAE

4.1 AiALER

RN Apollo B H s B RS M H B G, RILA 1
Bt P ERAR AR 40 ~ 130pm, FEPRAZLE T0pm
Ze i (Carrier, 1973) , T ABHRAZ EETE 200wm LITF,
Heob ok B 32 R4 B B2 /N F 50pm ( Christensen and
Moore, 1992 ; Golombek et al. , 2008) , H I, Z5&%E R
BEFRRAE/DT 100pm BEAMRER AR EMES B &G
THAHRSRUE, T AR RERERMRIENNEL,
YRR NE 6,
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4.2 BREHBAASEYMERSH
4.2.1 AZTESHELHARTEG Y@

MR YR RE S Bl SR L R LA 45 T
S(A,), EAMLT(A,) FMEESE T (A,) (Presley and
Christensen, 1997a) , Al A E AN

A=A, +A, +A, 2y

SR PG S AR SIR A O, Horh s S AL S0 RN ER
ZURE I USNA 5 KRR ) (S SRR s 8 ) A K.
WAL IR SR A IR

A=A, +A, (3)

HRTFRA TR BUA e (1 B2 SRR IR 31 1 Pa i £ I3
M ELZS BE R 10Pa, i 1 7 AE Ho M T 52 e A IR L 45 25 1
TSGR FRATE e s AU 3 KRR (8038
H2S ) s AR AR

FATHEE T 11 Fp KA E & AF, 4 5 R 10Pa, 50Pa,
200Pa 500Pa .1 x 10°Pa. 5 x 10°Pa 10 x 10°Pa 20 x 10°Pa 50
x 10°Pa 80 x 10°Pa 101 x 10° Pa, ¥ FL25 B fa i Jo E A 700
TS R 2,

SRR, B S S B R L (W BRI 0. FER
25 B KT 1000Pa B, #4053 T Rt s AR, i s
J1/NF 1000Pa A7 A7 B #4 5 B TR Ty i A8 A s T OF S
Watson 3 1:f S5 56 0] 4% & B2 05U £ B0 B0 ARSI
23S T3 43 R AL 10 TTR AT DL 2200 (Watson, 1964)
Presley and Christensen (1997b) 7 Storr ( £ 600Pa) K )k
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Fig.2  Plot of thermal conductivity versus vacuum degree
for pyroxene powder (a) and the relationship of thermal
conductivity of pyroxene powder and vacuum degree under
low pressure condition ( < 1000Pa) (b)

The solid line is the linear regression line of those data in Fig. 2b

Sl A RS BRAEA TN A3 AT, IRIRE AR AR AR I P s R
PGSR 0] 2 ASTE . TR AT AT DA, M S R
T 1000Pa [, £EFE G (1 =AU 22 S Sl E B
{H 24 B0Z5 /N T 1000Pa B, 43 4 50t #uf% 5 (4 3 i JLF-
AL Z M AT MR S O, IR AT T AEMRE AR T
(1000Pa PLF) , EEEE Ry 233 ~ 298K i, M5 My R T
Fifi B8 BEARAR IR G R (&1 2b)

A=1.6E-05( +9E -07) x P +0.0104( +0.0003) ,

R*=0.94, P <0.0001, n=20 (4)
Xof PR KRR E S (B ESE) » MIEZAR,
FeATT AT LAE SR K R T BABE (133 ~ 920Pa) il H B TH 31
B (/N 1Pa) R (1 5 41 8 A 19 45 3 1) 3L {RU L ( Presley and
Craddock, 2006) . Fef1HF1%A U4 H S ELE 1000Pa DL F#4
SRBEIE AR X R, EEE R, S S R EE
R R W K, AR E & FRE R BEIN SRR
Al
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Jg T HFFEIRE SRR AR IS R s e, FR AT R
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Ph /N Al Al S AT R, 2 S R PR B T e T S A
), 28 L S X B0 L T 10 BT K AR /N, T [ 4445 5 0 e 5
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pyroxene powder under low pressure condition ( <1000Pa)

Plot of thermal conductivity versus temperature for
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Table 7 The coefficients of equation (5) under various pressure

conditions
HEE A B c
10Pa 6. 02E-10 —~1.05E-04 0. 026
50Pa 9. 79E-10 -1.83E-04 0.041
200Pa 6. 92E-10 -1.25E-04 0.034
500Pa 4. 78E-10 —8.20E04 0. 031
0.26
w1 A
0.25- H7F )% 1 aum | z
0.24}
Z
Lol
3
o 0.22}
0214
ool &
1

70 240 B0 H0 20 WO /0300
i P (K)

B4 HER latm B8R KR #C5 5 518 B 6

B

Fig.4 Plot of thermal conductivity versus temperature for

pyroxene powder under latm

X, BRAKRIMN 7 233 ~ 270K JEE A, AT REE R E
S8 T Ft, MR BEHET 300K 0, SR A FF, X —
PIE T HE UL A 76 15 5 323 300K HMES L T is st 5 &
FHT-EBEEMW,
HRYE Wechsler et al. (1972) HSCI 4R A BHS T EER
T R E R SRR BHE F BEIR M AL A5 3 W
Z I K R (Wechsler et al. , 1972) ;
A=AT + BT +C (5)
MALZKMERBEYN, YEH—En, BEaRRig
REERE TR EAFTUBFNHERERERRR(E
3)o H, RATWEAKX(S) , LR HI|HITRE, BRE
REENLFE Ay 233 ~ 298K B}, REL A B F C BY(EINFE T iR
FIRE, BATRH THEEET (lam) LB R KT XK
IR BE R AR LA AE, 25 SR AN 4 iR, X ST 06 BUHE #1740
B, RAMEBRERUEN SRR (AR 6), BTIHIES KM
T.AEREERANRESES, Wik, XA
FEHREFERRMME,
A=6.9E-04 xT+0.043, R* =0.91, P=0.01, n=5
(6)
4.2.3 SMARAKERBALEFLANT
ABRFEREEZTELEY 90 ~ 400K, KA ETE 1Pa LT
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(Heiken et al. , 1991) . 1 FXER PR &, FATR BN 1L
BEGEMNEG RS EATHREE, R0, TUREAR
(4) M (5) RITRA LI LR A RMFEH TR
B mAKGS) TH, EARFET, hESFELERHN
BARARIRIEMDF 1.6 x107° W/ (m - K), TitEi%
IENFGET EORROAIEE00IW/ (m - K) EH, K
Lo, B BRI LIZRE . BARINMKA L HERKNES
& T3S R R AR R B (R T H MR R 2 (5
BEHEA 3R 20em LUF, HB B AR K, A8 IFR 235 F) 10K
LB, BRIRE KL R 255K( Vasavada et al. , 1999, 2012) ,
HEBRNEBMBRELEN . BAVHE,7£A FRFHNREE
RERBZ A, HERRET YT R R WA A/ FIK
RRERBECUKNEESHE . W AERFHIREA TEBH
BEE R, 3 A Ry (RS RSP RAERMG T EE
WRE T RIBRER Y. AT, B REME I, B8N
FRERMAR, TRERY, T IR KOS REMETE N
ik, HREEEE 5T Y& E S A X (Presley
and Christensen, 2010), X T ¥4 AR KL, LB H S
R IETFEE T RMABTTRIE R

MK BRE, B TH RIS WEE, R AL E
BHZ/AN,H 130 ~ 308K ( David and Conway, 2006) , K& &
JIH)FE B 2 133 ~ 920Pa, S H7E 700Pa Z- 77 ( Presley and
Craddock, 2006) , B (4) AI1%, Z KR KN 8 2E4LTE B
AR R AR R R R AL 0. 01277W/ (m - K) , H i,
KBRS [ X 25 B R A M R T SR 3
AREREE . BATor A EHR B %5 BE 2 200Pa 1 1000Pa B 4% A
AR 5IRE B R ITIE KRR RS R X A
Blo HIF 6 AI A, X KL Jj 2 200Pa, i BE 76 Bl 233 ~
298K Bf, A By R BE G AT i L8 Bl 0.01361 ~
0.01522W/(m - K) , 424 0. 01417W/(m - K) , FIFEMIE
FEVEH], YRR IET1 M 1000Pa B, B R T R BILTEE N
0.02342 ~0.03102W/(m - K) ,F#% 0.02627W/(m - K)
WEEHE LN, REREERN AT EERERT N 30% £
£ (SE 9 1000Pa /), 3 /D F 1 038 8 R 1 B 1
(85% ) o Bk, BATIAN N, 5 A RHEARF, K ERERIFE
PIRDFE BARTENBENT YRFRWEW, I EBED
ARELIREMEMEN DX,

5 &g

HRYE s S E 5 B I 75 R, 3 ATT%F Hot Disk TPS2500S
FROGET T8, R T RS L EAEE, ST TR
BEXMTHREMARROEFHNE. SR—FRER
FAPRIEFG T HTERNE L], M50 SR
HOEZ B, AR TR IR E K KRR K. 7EER
b BRIV R A L R E A E AL, BT
BEOMAREARES B REREZGTHRSRE, it
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WY ALBERM AR A BRFRHRERBAEL, BE
o3 g (Ll

() EABRNHRFREASE AT 1000Pa Bf B E 2
EREERERD, KN E S ERERERTEERER;
FEEZB/NT 1000Pa AR REES EHALBETFAR,
WHXNESE TR T L EA R, BRIT#E—S4 N
TREZERAHTEORARSRSEEZENERXRARX,
MRAEZ AR, W DMASE kB RIEEREE (133 ~920Pa) F1 A 3K
REFE(INT 1Pa) T HIEA AR RATMUE,

Q) BEXNEAMARIRENERERESENEER
HTHEVNENESR, MY EREEERFET REX
HABRARHIRYE N EEREWE G IMENERT
2,7E 233 ~298K MR YT B A, $.5 REEIR B T B 18 4%
KMEFERGT , BEXNEARKAFEHE 0 EERL
HMEREFIR, W5 E R E SR

(3) B L I G R T H R K B REHIFEE B
RAE—EBHEREN, FARMET , KE MBS H #
BMARRPROEWT LIZ8, MRENERS ES, 55,5
SRERUTATRARKNEARKEERERUEES
B EXBREFET , AR XK EN B E R
BN K ERRFRWERERBE
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