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Thermal Properties of Multi-component Gas Mixture
*
Tetsuaki TAKEDA, Bing HAN and Masuro OGAWA
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Tokai-mura, Naka-gun, Ibaraki-ken
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When we perform experiments or numerical calculations on heat, mo-
mentum and mass transfer, it is necessary to know thermal properties of
fluids. However, as there are few experimental data of the thermal
properties for multi-component gas mixtures, we need to evaluate the
thermal properties of the multi-component gas mixture to investigate
thermohydraulic pﬁenomeqa. The equations for thermal properties are
useful for numerical calculations in the gas mixture with the properties
dependent on gas temperature, pressure and concentration of gas species.

This paper deals with the thermal properties of the multi-component
gas mixture that is produced at a pipe rupture accident of high tempera-
ture gas cooled reactors. Particularly, transport properties were calcu-
lated from a theoretical and an empirical correlations. As most of the
equations in the present paper are expressed as general formulas, the
thermal properties of other gas mixtures can be simply evaluated by the

equations.

Keywords: Thermal Property, Multi-component Gas Mixture, High Temperature

Gas Cooled Reactor
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LTS, FicWalker 51513 | BROGEED NS TH B SEL T, (0,-He-Ne T
FEHAEDITORICED, HEEEERETHELTHA,
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. % & o

FIETHNFEEERICHE - T, MlSARUERBEETEOBIMEELHEL /o, MEUED
wEOEIzE, R (3) 2V, EERRSERKE, 43X @0 & @D ZEHL &
Fo. EEERECE, R (26) A oKW, BREERE (35) OA Ay yOEERERAV, BEeXE
oW, BEER (1) %, EERS, FEHEER (22) , fHEREIEN (28) , BRER
i3 (36) AEA L, o, JEAREHEEZ, X GO SHEL, FHMSTRIEREEI,
& (43) — (45) D oskdiz, YrERICIE, 2ETRLUAEELSC, 752 MUV (Pr) &
Yaly b (Se) BRUML ZE (Le) &L 720%, ZThidg 4, DUNORERMSHIL L EE
iz,

Pr=nuCpla
Sc=pn/{oD)
Le=Sd/Pr

RO (2) 013, HERSAOYLEIE T 0 /5 A, HRO (3) 10}, BASAEOYIEE
HESOUS AEER L, S8 (1) 13, SERTEL HBSE SIRGREOYIEERE
R U, T, LT3, AtE7u s S A TcER LA TEEENT 5.

M gARICET AR
-

zg%a (3)
- B

Cp = Ag + BuT + CyT? + Dy T? e Kl (20)
o BRI

Cy = Ay + BT + DaT? + DeT?  [J/g - K] (21)
CRSMEEC

u=%@xi§fxm4(ﬁrw (26)
B

% =1.32C° + 3.52 (35)
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BASAICET 2R
L
_ P Xy
P = ﬁé :[\ILX.'1

< EHE, EEIEE
Cgm = le Cgixi

Mn = i M:X;
=1

Com = 4.186 x C7 /M [J/g. - K]

« FEPEGRER
S Xy
o 2; > Xidij
i1
2
{1+ (/) My MY
= s
{8(1+M:/M;)}
oM,
qzsJ'1 o "m‘»ﬁu
. BER
1 XA
}m — 1441
22 X;Aij
o

- 2 A RIREUREL

| - Ma + Mp)/(MaMs)}"*
Dag = 1.858 x 1077 x T¥?2 {
AP Tl 50
- B AT RILEUREL
1 Ki — Kit
T ( . k) K]
0 “‘KI_,i—l K1',1+1 ...K}'n
K'ji =(—1 i+] M : : :
(—1) Kj-l,l"'Kj—l,i—l Ki—l.iﬂ"‘Kj—l,n
K]'+1,1"'Ki+1,i—1 Kj+1,i+1"'Kj+1,ﬂ
Kn.l"'Kn,i—l Kn,m“'o
_ Xi Mj Xk ..
K;= D; + M. + E}dﬁik_ (1#7)

{4)

(22)
(23)
(24)

(28}

{29)

(30)

(36)

(m/s]

{43)

(44}

(45)

(38)
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Table 1 HBEOEEOHTR, BREE, BREN, RLOATF
_ N2 02 CO: CO He Air
M 28.0134 31.899 44.010 28.010 4.0026 28.964
Te 126.2 154.6 304.2 132.9 5.19 132.5
Pe 33.5 48.8 72.8 34.5 2.24 37.2
4 0.040 0.021 0.225 0.049 -0.387 -
Table 2 FEFEAFBROHERIcH T & (18)
N2 Q2 CO:2 cO He Air
Aco 7.440 6.713 4,728 7.373 - -
Beoix102 | -0.324 | —8.79E-5 | 1.754 ~0.307 |- -
Ceoix10-6) | 6.400 4170 -13.38 6.662 - -
Deorx10-9) | =2.790 -2.544 . 4,097 -3.037 - -
Table 3 EFEHBMOBERICEIT5EH & Q20)
N2 Q2 CO> CO He Air
Acy 8938314 817026 618542 929207 - 905673
Bei{x 10-4) 2.95732 3.87124 943157 3.43656 - 3.10391
Cei{x10-8) -7.31507 | -14.1476 | -39.2290 | -10.0711 | — -8.59483
Deiix 10-12) 5.81796 19.9678 54.4078 10.1493 - 8.56212
Table 4 EAEHMOHEEICHY BHEH & Q1)
N2 02 CO; GO He Air
Ao .656848 547045 .3960486 641668 - | 625027
Bt x10-4) 2.46015 412982 10.5300 3.13564 - 2.88050
Coax10-8) -3.16796 | —-16.1964 | -48.3891 | -7.57080 | - -6.76530
Deafx 10-12 —-3.91928 | 24,6892 | 75.8699%9 4.29183 - 417504
Table 5 HikOT[BEOHUERSFHEIRALF—
N2 Q2 CO: CcO He Air
o | 3.798 3.467 3.941 3.690 2.551 3.711
e /K 71.4 106.7 195.2 81.7 10.22 78.6
Table 6 $hEEDOEHERED Qv SIEOHEERS Qo OFE & (27, 40))
Q v‘ Value Qo | Value
Ay 1.16145 Ap 1.06036
By 0.14874 Bb 0.15610
Cy 0.52487 Co 0.19300
Dy 0.77320 Dp 0.47635
E. 2.16178 Eo 1.03587
Fv 2.43787 Fp 1.52996
Gp 1.76474
Hp 3.89411
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SRR ORE T O 7T L

AE SO S ATHOWEERGERE (A) IORT,

x:xxxxzt::t:tt:xztt*:xx::x:*xtx:x!tzxxxxx*:txzxtx*zt:t*tzxzxzt:z:x

XXX XX

(

FEFEX

Pr Tr

OMG -

SUBRQUTINE
D2,

ICMP.,

XEXREX

DIF

DM, D20GW., XXMM, GNM )

Xxkxy

x:xzt::x:zt;***x**!x!zt:txt#x:xxz:ttt:t*xzxt*xxxtx:t:txtx:zzxxztzt

1 ; HE, 2 : 02, 3 ; €O, & } CD2, S5 ; N2, & ;7 AlR, 7 ; AR
P (PAY, T ; (C), OMG ; MASS FRACTION, GNM J MOLE FRACTION
DIMENSION D2(7.7), DM(7.7), D20GW(7.7).
XM(7) 7 SIGC(TY, EPK(7), C(B)»
XMG LT, GNM(7),  OMG(7D.,
FCT7,7) F1¢7,7>, F1I(7.7), FIIC7-7)~
DCAC7,7)- DCN(7.7), DCBI(7,7), DCB2(7,7), DCC(7,7)
CHARACTER CHAR=6 : '
DATA XM / &4.003E-3, 3,2000f-2, 2.801E-2, 4_4O1E-2, 2.8016E-2,
2.B962E-2, 3.9948E-2 /
————— HANDBDOXK ————
DATA SIG / 2.551, 3.467, 3.6%0,.3.941, 3.798, 3.711, 3.542./
DATA EPK / 10.22, 106.7. 91.7, 195.2, 71.4, 78.6, $3.3 /
----- TABLE B.3-6 —————
DATA S5I1G / 1.90, 3.16, 3.29, 3.46, 3.36, 3.30, 2.98 /
DATA EPK / 232.0, 94.0, 91.0, 200.0, 80.0, 87.0. 167.0 /
DATA C / 1.06036, 0.15610, 0.193, 0.47635, 1.03587, 1.52996.,
1.76474, 3.89411 /
DATA ¢ (DCA(I.J).J=1.7), 1=1,7 ) /
0.0, 4L.4L27E-4, 0.1601, 3.353E-4, 0.1601, 3.829E-4, 0.1541~,
0.6, 0.0, 1.145SE-4, 1.580E-4, 1.145E-4, 9.B25E-5, $.897E-5,
0.0, 0.0, 0.0C, S.B45E-5, 4.457E-2, 1.135E-4, 9.158E-5,
0.0, 0.0, 0.0, 0.C. 3.191E-4, 2.735E-4, 1.763E-4.
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, " 9.158E-5.,
0.0, 0.0, 0.0, 0.0~ 0.0, 0.0~ 9.289E-5,
0.0, 0.0, 0.0, g.0. 0.0. 0.0 0.0
DATA ¢ (DCNCILJ),0=1.7), I=1,7 3 /
0.0, 1.71, 1.524, 1.720, 1.524, 1.729, 1.552-
0.0, 0.0, 1.724, 1.661, 1.72%4, 1.750, 1.736.
0.0, 0.9, 0.0, 1.803, 1.576, 1.730, 1.752,
0.0, 0.0, 0.0, .0, 1.570, 1.590, 1.646.
0.0, 0.0, 0.0, 0.0- 0.0, 0.0, 1.752,
0.0, 0.0, 0.0~ 0.0, 0.0~ 0.0, 1.749.
6.0, 0.0, 0.C- 0.0, 0.0, 0.0, 0.0 7
----- CONSTANTS ————
TK = T + 273.15
PATM = P/1.013E+5
Do 3 1=1.,7
DO & J=1,7
FCL,JY = 0.0
F1¢I1.,J2 = 0.0
FIICILJY = 0.0

__34 —
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FJICI ) = 0.0
DCBi(I,JY = 0.0
DCEZ2(1,JY = 0.0
DCC(I &) = EXP(1.0)=xTK
D2C¢I,42 = 0.0
DMCI-JD = 0.0
DROGW(I,J) = 0.0C
CONTINUE
CONTINUE
----- CONSTANTS FOR A BINARY MIXTURE (DENNETSU SHIRYOUD
DCB1(1,7) = 1.71
DCB1(2,4) = 61.3
DCB1(3,5) = -36.2
pCcez2(3,5) = 3825.0
DCBL(4,53) = 113.6
DLBLL,6Y =  102.1
DCB1(4,7) = 89.1
DCCC1,3) = 2.65E+7
DCC(1,5) = 2.65E+7
DCCC1,7) = 4,10E+7
DCC(3,5) = 1,37E+8
----- AVERAGE MOLECULAR WEIGHT ————
XMM = 0.0
po 1 1=1.7
XMM = XMM +0MGC(IX/XMCID
CONTINUE

XMM = 1.0/X%MM
————— MOLE FRACTION  ~—---

DO 2 I=1.7
GNM(I) = XMMxCMG(L)/7XM(I)

CONTINUE

TR EE DIFFUSION CDEFFICIENT IN A BINARY MIXTURE xEET XN

po 10 1=1.,7
XMG(I} =
CONTINUE

XM(IX»*=1000.0

DO 1C0 I=1.,7

I1 =1
DO 110 J=1I+1,.7
SIGIJ = ¢ SIG(IJX+SIGC(JY /2.0
EPKIJ = ( EPK(IX=*EPK(J) )=*x0C.5
TAST = TK/EPKIJ
XMIJ = ( XMGCIIY+XMG{J)Y ) /2.0/XMGCI)/XMGCJD
OMGIJ = C(1)=xTASTx=(-C(2))
+C{3)2EXP(-C (LI xTAST)+C (5 2xEXP{(-C(6>*xTAST)
FCL7YEXP(~C(8)=TAST)
D2(I,J) = 2.68BE-3x(TK*x=3xXMIJ)x*x0Q . 5/PATM/SIGIJ*x2/0MGL)
D2¢1,J) = D2CI,J)*x1.0E-4
D2CJ,Iy = D2CI,d)
CONTINUE
CONTINUE
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DO 200 I1=1,1CMP
DO 210 J=1,1CMP
F(1.4y = Q.0
F1(I,4) = 0.0
IF ¢ I.EQ.J )
Fpeg = 0.0
B0 220 K=1,ICMP
IF ¢ K.EQ.I 2
FD2 =
CONTINUE
FE(I,JY = GNMCIXY/D2(I,J7
F1{Il,Jd> = FC(I,dD
210 CONTINUE
200 CONTINUE

220

CALL MDETS { Fl, 7, 1CMP.,
IF ¢ ILLF1.NE.O 2
FORMAT(1IHO, '=xx=x

OM{I,J)

CO 300 I=1,ICMP

111 = 1
DO 400 II=1,ICMP
IF ¢ II.EQ.I ?
JJaJ o= 1 '
DO 410 JJ=1,ICMP
IF ( JJ.EQR.ID
FIICIIZI,JJ)Y =
JJJ o= JJd+t
CONTINUE
I11 = III+1
CONTINUE

410
400

CALL MDETS ( FIl1., 7.
6002 FORMAT (1HQ, "x=x

DO 310 J=1,1CMP

O oO0o0

I11 =1

0O 420 II=1,ICMP
IF ¢ II.EQ.J D
JJd = 1

00 430 JJU=1,ICMP
IF ¢ JJ.EQ.I
FOI(JJJ, 1112 =
Jud o= JJdd+l

CONTINUE

— 36

DIFFUSION COEFFICIENT

MATRIX AND DETERMINANT OF F

1.0E-5,

DETERMINANT FII -

ICMP-1.,
IF ¢ ILLFII.NE.C

DETERMINANT FJI -

92—131

IN A MULTICOMPONENT MIXTURE

GO TO 210

G0 70 220

FD2 + GNM{KY>/D2{I K}

+XMOJI/XMCId*FD2

DETF, ILLF1 )

WRITE(S,6001 ILLF1

ERROR IN MDETS !! ILLFi=",132

GO TO 40C

GO TO 410

FCII,J1Y

ILLFII 2
ILLFII
ILLFII=",

1.0E-S, DETFII.
WRITE(6,6002)
ERROR IN MDETS !!

G0 TO 420

GO TD 430

FCII,JJ2

ExEXX

59
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III = 11141
CONTINUE

CALL MDETS ¢ FJI, 7, ICMP-1, 1,0E~5, DETFJI, ILLFJI }
IF ¢ ILLFIT.NE.O ) WRITE{(&,6003) ILLFJL
FORMAT (1HO.,'*=xx ERROR IN MDETS !! ILLFJI=",152

DMCI,J) = XMM/XM(J) =
¢ (=1.0)%xx(I+J)=DETFJI - (-1.0)%=(1+1)*DETFII )

/ DETF

CONTINUE
CONTINUE

LERE R DIFFUSICN COEFFICIENT IN A BINARY MIXTURE LEEE R
( DENNETSU KUOGAKY SHIRYOU

bo 500 1=1.7
0O 510 J=1,7

A = «DCBI(1,JI)/TK-DLB2(I,J)/TK/TK
B = DCCCI,J/TK
D20GW(I,JY = DCACI,J)=TXK*x=DCNC(I,J)/P2EXP(AY/ (ALOG(B)I*x2
CONTINUE
CONTINUE
RETURN

END
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XM (7) BRSO & (kg/mole)
SIG (7) HHEE o (A) :
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k2 H—]EROYHEIIETo 7 7 A

' *******#**##****#f*******##*#*#*#####**t%**************###****#***
THE COMPUTER CODE NAME : TPCALC. BAS *
THIS CODE CAN BE USED TO CALCULATE THE THERMAL *
PROPERTIES OF 02, N2, 0, €02, AIR. HE IN SI UNIT *
INCLUDING:  MASS DIFFUSIVITY.  SPECIFIC HEAT CP %
AND CV. VISCOSITY, DENSITY, HEAT %
CONDUCTIVITY. *
INPYT : T  ===> TEMPERATURE I¥ ¢ ¥
P =s=> PRESSURE IN Pa %
===> PRESSURE  IN atm ]

¥

¥

¥

N W W W W W W W

T WAN BING 1992.5.26

BT T 1122232 2 2 1223222 2 222tz s ds Iz sz ossizeiazes )
SCREEN 3, 1

DIM CP (), CV{6), MIU{E). MG(5), NG (5}, ALPHA(6), RO(T), BETA(5), LEMBTA(6)
CLS 3

GOSUB #CONS

GOSUB #SF:GOSUB #S$

PA=1 :P=PA#101325!

FOR 11=1 TD 81

IF [I=1 OR I1=41 THEN GOSUB #JUMP

TE=(11-1)%20+273. [§

LPRINT USING ~ gHdr T (10-1)%20;

GOSUB #DENS

GOSUB #VISC

GOSUB #THCO

GOSUB #CPC

GOSUB #PRN

LPRINT

"{F 1/8=INT(1/5) THEN LPRINT

IF 11=4C THEN INPUT PPPPP

NEXT 11

CLS 3:END _
¥CPC " SSIII T IEFEE 1T LTI T T T IR R A7 18T TT 77T 111 i

* /% SUBRGUTINE FOR CALCULATING SPECIFIC HEAT AT CONSTANT PRESSURE #/
* /% OF 02, N2, CO, €02, AIR. HE AND MIXED GAS. UNIT: (J/KGHK) #/

IF ¥=5 THEN CP(K)=5193:GOTC 500

CP(K)=TK*{CA3(K, 2)+TK#CA3 (K, 3))
CP(K)=1000% (CA3 (K. 0)+TK¥{CA3{K, 1) +CP{K)))

LPRINT USING = HE88 ECP(K);

RETURN

N I I s
* /+ SUBROUTINE FOR CALCULATING SPECIFIC WEAT AT CONSTANT VOLUME #/
" /% OF 02, N2, €O, €02,  AIR, He AND MIXED GAS. UNIT: (J/KGHK) #/

580 °

560
570
580
590
600
610
620
630
640

IF K=5 THEN CY(8)=3114:GOTO 580

CV{X)=TK#{CA4 (K, 2)+TK*CA4 (K, 3))
CY(X)=1000%{CA4 (K, D) +TK+(CAL{K, L)+CY{KI D)

[F PFLAG=1 THEN GOTO 610

LPRINT USING = . #3887 (CV{K)

RETURN

AN T I it
' /% SUBROUTINE FOR CALCULATING VISCOSITY OF 02, N2, C0, €02, #/
" /% AR, HE AND MIXED GAS. UNIT:  (Pa#S)=(KG/M¥¢S) %/

650 °

650
B70
680
690
700
10
120
730
740
750

I=TK/CA2 (K}

IF K=5 AND TK>200 AND TK<=1100 THEN Z=YA/Z VB+VC/EXP (VD¥ZI):GOTO T00
IF X=5 AND TK>1100 THEN Z=VA/Z"VB:GUTO 700

Z=YA/T VB+VC/EXP {VDHZ)+VE/EXP (VF+Z)

MIUCK) =2, BE9E-06% (CM{X)¥TK} ™. 5/CAL{K) "2/Z

LPRINT USING ~ EE IS A JMITD

RETURN

SDENS " S72S1L 11 TE I T I E L I P ET R T7I LTI 7Y

* /% SUBROUTINE FOR CALCULATING DENSITY CF 02, N2, CO, €02, #/
* /% AIR, HE AND MIXED GAS. UNIT: {(XG/M3) +/

-— 39_
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760

110
780
790
800
810
820
330
340
850
860
870
880
890
900
910
920
930
940
950
960
370
980
990
© 1000
1010
1020
1030
1040
1050
1060
1070
1030
1080
1160
1110
1120
1130
1140
1180
1160
1170
1180
1190
120G
121t
taz0
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
135G
1350
1370
1380
1390
1400
1410

RO(K)=CM(K)#P/ {8314 1#TK)

LPRINT USING = #&88% BR#E87RO(K):

RETURN

KTHCO " /77717771271 E T L E T2 E P 1L AT 71
" /4% SUBROUTINE FOR CALCULATING THERWAL CONDUCTIVITY OF 02, N2 %/
© /% CD, CO2, AIR, HE AND MIXED GAS. UNIT: (WM. K) %/

PFLAG=1:GOSUB 520
2=TK/CAZ (X}
IF K=5 AND TK>200 AND TK<=1100 THEN Z=VA/Z VB+VYC/EXP(VD+Z):GOTO 890
IF K=5 AND TK>1100 THEN Z=VA/Z"VB:GOTO 890
Z=VA/T VB+YC/EXP{VD¥T)+VE/EXP (VF#1)
LEMBTA (K)=2. 669E-05% (CM{K) #TK) ™. 5/CA1 (X} "2/Z
LEMBTA{K) = (1. 324CV{X) #CM{K) %. 001/4. 186+3. 52) +LEMBTA(X}
LEMBTA {K)=LEMBTA (K} /CM(K)
LEMBTA (K} =LEMBTA (K) #4. 185%100
LPRINT USING " EESET ;LEMBTA (X} ;
PFLAG=0;RETURN
N PN TN L L i e i
CLS 3:LINE {100, 50)-(604, 146),1, BF
LINE {100, 50)-(604, 146),T,B
LINE {100, 98)- (604, 98),1
FOR K=! TO §
LINE {100+K#84, 50)-{100+K#84, 146), 7
NEXT K .
LOCATE 17, 4:PRINT "02"
LOCATE 28, 4:PRINT “NZ™:LOCATE 38, 4:PRINT "CO”
LOCATE 48, 4:PRINT “C02":LOCATE 59, 4:PRINT "AIR™:LOCATE 69, 4:PRINT "HE"

LOCATE 5, 16:PRINT “NOTE :

LOCATE 13, 1B:PRINT “At selection line, ) "
LOCATE 13, 17:PRINT © t==> CALCULATICN "
LOCATE 13, 18

PRINT © O==> N0 CALCULATION "

FOR I=0 TO 5

LOCATE XL (L), YL(O): INPUT MG{D)

LOCATE XL{E), YL(0):PRINT MG{I);~
NEXT 1

LOCATE 13. 13

INPUT "ARE INBUTS CORRECT ? (VES==>RETURN. N0==>{l,...9) “:PP
IF PP=0 THEN RETURN

FOR 1=0 TO §

LOCATE XL{I), YL(O}:PRINT = ~

NEXT I

GOTO 1100

CONS " S2717 001007077 LT TR 20 1 F 17 AT E 77 i
DIM CAL(5), CA2(5), CA3(4, 3}, CA4(4, 3), CM(T), XL(5), YL (1), S$(7}
FOR 1=0 TO § :

READ CAL{I), CAZ{D)

NEXT 1

FOR 1=0 TO 3:FOR J=0 T0 4

READ CA3{J, 1)

NEXT I:NEXT [

FOR =0 TO 3:FOR }=0 T0 4

READ CA4{J, D)

NEXT J:NEXT [

FOR 1=0 TO T

READ CM(I}

NEXT 1

FOR 1=0 TO 1:READ YL{I)

FOR J=0 TO 5§

READ XL{])

NEXT J:NEXT I

READ DA, DB, DC, DD, DE, DF, DG. DYl

READ VA, VB, YC, VD, VE. VF

FOR 1=0 TO 7



1420
1430
1440
1450
1460
HENI
1480
1490
1500
1540
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1669
16760
1680
1690
1700
1710
1720
1730
1740
1750
1760
1110
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READ S$(1)

NEXT 1

DATA 3.467,108.7,3.798,71. 4,3.850,9L.7

DATA 3.941,195.2,3.711,78.6, 2. 551, 10. 22

DATA 0.817026, 0. 938314, 0. 929207, 0. 618542, , 805673

DATA 8.87124E-04, 2. 95732E-04, 3. 43656804, 9. 43157TE-04, 3. 10391E-04
DATA -1.414768-07, -7. 31507E-08, -1, 00711E-07, -3. 9228E-07, -8. 594B3E-08
DATA 1. 99678E-11, 5. 81TS6E-12, 1. G1493E-11, 5. 44078E-11, 8. 56212E~12
DATA . 547045, . 656848, . 641668, . 396046, . 525027

DATA 4.12982E-04, Z. 46015E-04, 3. 13564E-04,. 001053, 2. 8905E-04

DATA -1.81964E-07, ~3. 16796E-08, -7. 5708E-08, -4. 83891E~07, -6. 7653E-08
DATA 2.46892E-11,-3. 91928F~12, 4. 29183E~12, 7. 58699E-11, 4. 17504E-12
DATA 32.000, 28.018, 28.010, 44. 010, 28. 952, 4. 003, 0, 12, 010

DATA 7,17, 28, 38, 48, 59, 68, 10, 17, 28, 38, 48, 59, §9

DATA 1.06036, 0. 15610, 0. 19300, 0. 47635

DATA 1.03587,1.52996, 1. 76474, 3. 89411

DATA 1.16145,0. 14874, 0. 52487, ¢. 77320

DATA 2. 16178, 2. 43787

DATA 7027, "N2",~C0", 7C02", "AIR", "EE", "MIX", "C”

RETURN
L

PR=CP (K} 4MJU (K} /LEMBTA (K)

LPRINT USING ~ R PR:

RETURN

55 '////gl7/////A////7///////////////////7///777///7////////////
FOR 1=0 TO

IF MG(1)=1 THEN K=1:G0TO 172¢

k=0

NEXT 1

RETURN

+J0MP _

LPRINT:LPRINT:LPRINT:LPRINT

LPRINT:LPRINT:LPRINT: LPRINT:LPRINT:LPRINT:LPRINT: LPRINT
LPRINT:LPRINT:LPRINT:LPRINT

RETURN
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43 BAEJKOYUHEAE T o T L

100 ° $kdFEbbpRErdERib Rt e R R R R R R PR R R R R bk

110 " % THE COMPUTER CODE NAME : MGTPCALC, BAS ¥
120 7 % THIS CODE CAN BE USED TO CALCULATE THE THERMAL *
130 ' % PROPERTIES OF 02, N2, €0, CO0Z, AIR, EE, AND MIXED ¥
140 7 * GAS IN SI UNIT. [NCLUDNG: MASS DIFFUSIVITY, ¥
150 ° # SPECIFIC HEAT CP AND CV, VISCOSITY, DENSITY. HEAT ¥
160 ° % CONDUCTIVITY. +
170 © % INFUT : W{i) ===> MASS FRACTION OF i COMPONENT ¥
180 ° % T ===) TEMPERATURE IN C ¥
190 © # P ===> PRESSURE IN Pa %
200 " ¥ PA ===> PRESSURE IN atm *
210 # ¥
720 T # HAN BING 1592.6.4 ¥
930 * FEEEEFEEEREPRERREERRRRE O RO O R R R R

240 SCREEN 3.1

250 DIM XX{7}, CP{6), CV(8), MIU{8), MG (1, 5), NG{6), ALPHA(6), RO(T)
260 DIM W(6), BETA(6), LEMFTA(6)

270 CLS 3

280 GOSUB #CONS

290 GOSUB #SF

300 GOSUB #SS

310 XK=0

320 FOR ¥=0 TO §

330 IF MG(0, X)=t THEN HG{KK)=K:KX=KK+1

340 NEXT X

350 FOR 1=0 TO XK-1

360 PRINT "W(*;SSING(1)};™)==> ";: [NPUT ¥(NG(1))

370 NEXT !

380 GOSUB #VF

390 PA=1 :P=PA#1013Z5%

400 FOR 11=0 TO 2

410 LPRINT:LPRINT:LPRINT:LPRINT:LPRINT

420 LPRINT:LPRINT:LPRINT:LPRINT:LPRINT:LPRINT

430 FOR JJ=0 TO 26

440 TK={I1#27+]J))¥20+273. 15

450 LPRINT USING ~ s T (11427+)1])%20;
460 GOSUB #DENS

470 GOSUB *VISC

480 GOSUB #THCO

490 GOSUB #CPC

500 GOSUB #PRN

510 GOSUB #DIF

520 GOSUB #SCN

530 GOSUB #LEEN

540 LPRINT

550-NEXT JJ

560 INPUT PPPP

570 NEXT 11

580 END _

TR 222 iy
660 * /% SUBRCUTINE FOR CALCULATING DIFFUSIVITY OF 02, X2, €O, €02, #/
§10 © /+ AIR, HE UNIT: {M2/3) /
520 °
630 FOR K=0 TO 5
640 IF MG(1, K)=1 THEN MK=K

50 NEXT K

660 KFLAG=0:27=0

§70 IF XK=2 THEN KFLAG=1

"§80 FOR K=0 TO KX-1

690 IF NG(X)=MK THEN GOTQ T60

700 Z=TK/(CAZ (MK} *CAZ(NG(K) D) ™. 8

710 2=DA%Z" {~DB)+DC#EXP (-DD*Z) +DE+EXP (-DF+Z)} +DGHEXP (-DIHT)

120 Z={ CCMMK) +CM (NG {K) ) ) /CMOMK) /CMING (K) ) . 5/ {PA% ((CAL (MK) +CAL (NG (K)))/2) "2#1)
730 DMK, NG(K))=1. 858E-0T#TK " {3/2) %2

T40 ZZ=TZHXX{NG (X)) /DMK, NG (K))

750 1F KFLAG=1 THEN D{MK, 6)=D(MK, NG(K)}:GOTO 760
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760 NEXT K

770 IF KFLAG=1 THEN GOTO 790

780 D(MK, 6)=1/72

790 LPRINT USING ~ o3 +5 At DMK, 6);

800 RETURN

810 ¥CPC " /1L T ATE T L1 T EE 1 7L 7T EL I 1T 7 1L
820 * /+ SUBROUTINE FOR CALCULATING SPECIFIC BEAT AT CONSTANT PRESSURE #/
830 ° /+# OF 02, N2, CO, C0Z. AIR, HE AND MIXED GAS.  UNIT: (J/KG#K) ¥/
840 °

850 ZZ=0

360 FOR K=0 TO KK-1

870 IF NG(K}=5 THEM CP(NG(X})=5193:G0TO 900

380 CP(NG(K})=TK*{CAZ(NG(K), 2)+TK+CA3 (NG (K), 3})

890 CP(NG(K})=1000%{CA3(NG(K), 0)+TK#(CA3 (NG (X}, 1)+CP(NG{K})))

900 " LPRINT "CP(™;S$(NG{K));") =":CP(NG(K)):

910 ZZ=ZZ+CP{NG (X)) #XX{NG(K))

920 NEXT X

930 CP(6}=1Z

940 LPRINT USING ~ #8847 .CP(6);

950 RETURN

IR 8 I T i
970 * /% SUBROUT!NE FOR CALCULATING SPECIFIC HEAT AT CONSTANT VOLUME %/
980 ° /+ OF 02, N2, CO, €02, AIR, He AND MIXED GAS.  UNIT: (J/KGHK) #/

. 9%0 ¢

1600 2Z=0

1010 FOR K=0 TO KK-1

1020 IF NG{K)=5 THEN CV(5}=3114:GOTC 1050

1030 CV(NG{K) )=TK#{CAL (NG (X), 2)+TK#CA4 (NG (K), 3))

1040 CY(NG{K)Y=1000% (CAA (NG (K}, 0 +TX# (CA4 (NG (K), 1)+CV{NG(K))))

1050 ZZ=ZZ+CV{NG (K} Y#XX(NG{K))

1060 NEXT X

1070 CY(6)=1Z

1080 IF PFLAG=1 THEN GOTO 1100

1090 LPRINT USING " a4 .CV(6):

1100 RETURN

U Al iiiuinnaniiu
1120 * /¢ SUBRCUTINE POR CALCULATING VISCOSITY OF 02, N2, €O, C0Z, #/

1130 © /% AIR, HE AND MIXED GAS. UNIT: (Pa¥5)=(KG/M3) %/
1140 °
1150 2Z=0

1160 FOR XK=0 TO XK-1

1170 Z=TK/CAZ(NG (X))

1180 Z=VA$Z™ (-VBY+VCHEXP (-VD*Z)+VESEXP {-VF¥T)

1180 MIU{NG(K))=2. 669E-05% (CM{NG (K} #TK)". 5/CAL{NG{X})"2/2
1200 NEXT X '

1210 FOR [=0 TO X¥-1

1220 FOR J=0 TO K¥-1

1230 IF J<1 THEN GOTO 1280

1240 Z=(8* (L+CM{NG (1)) /CMNG(I1) )", 5

1250 Z=(1+ (WIUNGCI) ) AMIUQIG ()Y ™, S+ (CMING(J)) ACM(NG{1))) . 28} "2/2
1260 FAL(NG(I), NG())}=Z

1270 GOTO 1300

1280 FATCNGCIY, NG(J))=CM{NG(J)}#FAT (NG{)), NG (1}) MIUNG (J) ) /CMNG (1))
1290 FALINGCI), NG(I))=MJU{NG (1) Y#FAT{NG (1), NG{I)}

1300 NEXT J

1310 NEXT 1

1320 72=0

1330 FOR 1=0 TO KK-1

1340 Z=0

1350 FOR I=0 TO KK-l

1360 Z=Z+XX(NG{J)Y#FAT1 (NG (1}, NG(]))

1370 NEXT J
1380 ZZ=ZZ+XX(NG (1)) eMIUNG (1)) /2

1590 NEXT |

1400 LPRINT USING ~ B4 daynotee 122

1410 MIU(8)=ZZ



1420
1430
1440
1450
146¢
1470
1480
1490
1500
1510
1520
1§30
1540
1550
1560
1570
1580
1590
1800
1610
1620
1630
1640
1650
1680
1670
1680
1690
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1710
1720
1730
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RETURN

o I L s
/% SUBROUTINE FOR CALCULATING DENSITY OF 02, N2, CO, C02, #/
" /% AR, HE AND MIXED GAS. UNIT: {(KG/M3) L7

72=0

FOR K=0 TO KK-1

ROCNG (X)) =CM{NG (X)) #P/ (83 L4 1%TK}
ZZ=TZ+CM NG (K) Y £XX (NG (X))

NEXT K

RO(6)=P+ZZ/(831414TK)

LPRINT USING ~ B 2EHERC(6);
RETURN

¥TRCO /7177111101111 0701117210171 CE LTI L1017
" /% SUBROUTINE FOR CALCULATING THERMAL CONDUCTIVITY OF 02, N2, #/
" /% (0, CO2, AIR. HE AND MIXED GAS. UNIT: (WM. K) &/

PFLAG=1:G0SUB #CVC

72=0

FOR K=0 TO KX-1

2=TK/CAZ (NG (X))

Z=VARZ" (~VB}+VCHEXP (-YD¥Z)+VEEXP (-VF4I)

LEMBTA (NG (X)) =2. 669E-05+{CH{NG (1)) +TX) ", 5/CAL(NG (X)) "2/Z
LEMBTA (NG (X)) = (1. 32%CY (NG (X)) #CM{NG (X)) +. 001/4. 186+3. 52) +LEMBTA(NG(K) }
LEMBTA (NG (X)) =LEMBTA (NG (X)) /CM(NG (X))

LEMBTA(NG (X)) =LEMBTA(NG(K) ) #4. 186#100

NEXT ¥

FOR 1=0 TO X¥¥-1

FOR J=0 TO XK-1

IF J<I THEN GOTO 1760

Z=(B+ (1+CMQNG (1) ) /CH(NG{TIN) ) ™. 5

2= (1+{LEMBTA (NG (1)} /LEMBTA(NG (3))) ™. S#{CM(NG(])) /CM(NG(1)))". 25)"2/Z
FAL(NG (). NG{1))=Z

G0TO 1780

FAL(NG{L), NG{J})=FAT{NG(J}, NG (1)) /LEMBTA(NG{J) ) /CH(NG(1})
FAL(NG{I), NG{J))=LEMBTA(NG (1)) #CM(NG (1)) #PAL (NG (1), NG (1))
NEXT J

NEXT 1

77=0

FOR 1=0 TO XK-1

7=t

FOR J=0 7O XX-1

Z=Z+XX (NG (J) Y #FALNG (1), NG{1))

NEXT 1
72=TZ+XX (NG (1)) LEMBTA(NG (1)) /2
NEXT |

LPRINT USING = #%.8847°°7° 17

LEMBTA (6)=2Z

PFLAG=0:RETURN

NIttt i
CLS 3:LINE (100, 50}-(604, 146), 1, BF

LINE {100, 50)-(604, 146).7.B

LINE {100, 98)-(604, 98), 7

FORK=1T0 5

LINE {100+K#84, 50)-(100+K*84, 146), 7

NEXT X

LOCATE 17, {:FRINT 02"

LOCATE 28, 4:PRINT "N27:LOCATE 38, 4:PRINT “C0°

LOCATE 48, 4:PRINT "C02":LOCATE 59, 4:PRINT "AIR":LOCATE €9, 4:PRINT "EE"
LOCATE 5. L6:PRINT "NOTE : ~

LOCATE 13. 16:PRINT "At first selection line

LOCATE 13, 17:PRINT © ==) corresponding gas exists in mixed gas”
LOCATE 13,18

PRINT ™ {==> corresponding gas dosn' t exist in mixed gas”

FOR 1= TO 3§

LOCATE XL(1), YL{0}: INPUT MG(0, 1)

J— 44 —
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LOCATE XL{I), YL.{0} :PRINT MG(0, [):"
NEXT 1

LOCATE 13,13

INPUT “ARE INPUTS CORRECT ? (YES==>RETURN, NO==>(L,..,9) ";PP
IF PP=0 THEN RETURN

FOR [=0 TO §

LOCATE XL([), YL(0) :PRINT ~
NEXT 1

GOTO 2060
SN
LINE (100, 146)- (804, 194), 1, BF

LINE (100, 145)-(504,194). 7. B

FOR K=1 TO §

LINE (100+K#84, 146)-{100+K#84, 194}, 7

NEXT K

LOCATE 13, 19:PRINT "AT second selection line,

LOCATE 13, 20:PRINT ~ 1==> calculate diffusivity ™
LOCATE 13, 2L:PRINT © 0==> not calculate diffusivity ~
FOR [=0 70 5

LOCATE AL(1), YL{1): INPUT MG(1, 1D
LOCATE XL(1}, YL(1):PRINT MG(L. 1):"
NEXT 1

LOCATE 13,13

INPUT "ARE INPYTS CORRECT 7 (YES==>RETURN, NO==>(1....9} ";PP
IF PP=0 THEN CLS 3:RETURN
FOR [=0 T0 §.

LOCATE XL(I}, YL(1):PRINT ~
NEXT 1

GOTO 2260

*CONS /2711110 IE LT LT T E L 1 LT 1T LT T
DIM CAL(5),CAZ(S), CAS (4, 3}, CAA (4, 3}, CM(T), XL{5), YL (1). S$(T)

FOR =0 T0 §

READ CAL{1}, CAZ(I}

NEXT 1 _

FOR =0 TO 3:FCR J=0 TO 4

KEAD CA3(J. D)

NEXT §:NEXT 1

FOR [=0 TO 3:FOR J=0 TO 4

READ CA4(1, )

NEXT 1:NEXT I

FOR 1=0 TO 1

READ CM{I)

NEXT 1

FOR 1=0 TO 1:READ YL(])

FOR J=0 TO §

READ XL{1)

NEXT J:NEXT I

READ DA, DB, DC, DD, DE, DF, G, DH

READ YA, VB, YC, VD, VE, VF

FOR 1=0 TO 7

READ $$(!)

NEXT |

DATA 3.d67,106.7,3.798, 71.4, 3. 690, 91, 7

DATA 3.941,195.2,3.71¢,718.6,2.551,10.22

DATA 0.817026. 0. 938314, 0. 929207, 0. 618542, . 905673

DATA 3.87124E-04, 2. 95732E~04, 3. 43656E-04, 9. 43157E-04, 3. 10391E-04

DATA -1. 41476E-07, -7. 31507TE-08, -1, S0T11E-0T, -3. 9229E-07, -8. 59483E-08
DATA 1. 99678E-11,5.817956E-12, 1. 01493E-11, 5. 44078E-11, B, 56212E-12

DATA . 547045, 656848, . 641668, . 3960486, . 625027

DATA 4.12982E-04, 2. 46015E-04, 3. 13564E-04, . 001053, 2. 8305E-04

DATA -1.61964E~07, -3. 16796E-08, ~7. ST08E-08, -4, 83891E-07, -6. TE5IE-08
DATA 2. 46892E-11,-3. 91928E-12, 4. 29183E-12, 7. 58699E-11, 4. 17504E-12
DATA 32.000, 28. 016, 28. 010, 44. 010, 28. 962, 4. 003, 0, 12. 010

DATA 7,17, 28, 38. 48, 59. 69, 10, 17, 28, 38, 48, 59, 69

DATA 1.06036,0.15610,0. 19300, 0. 47635

DATA 1.03587,1.52996. 1. 76474, 3. 89411
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2740 DATA 1. 16145, 0. 14874, 0. 52487, 0.77320
2750 DATA 2.16178, 2. 43787

2760 DATA ~027,“N2™, "C0™,"C027, TAIR™, "HET, "MIX","C”
2770 RETURN

2780 #VF

2790

2800 QM=

2810 FOR I=0 TO KK-L

2820 QM=QM+¥ {(RG (1)) /CH(NG (1))

2830 NEXT 1

2840 XA (NG(0))=1

2850 FOR I=1 TO KK-1

2860 XX(NG (1Y) =W{NG(I))/CHNG (1)) /QM

2870 PRINT "R{™:SSONG(D)):™)= " XX(NG(I));:
2880 XX(NG(0))=XX(NG{0))-XX(NG(1})

2890 NEXT !

2900 PRINT “R{™;SS(NG(0));™)= " XX(NG(0));
2910 RETURN

2920 #PRN

2930 PR=CP (&) #MJU(6) /LEWBTA ()

2940 LPRINT USING ~ B pagy PR:
2950 RETURN

2960 #SCN

2970 SC=MJU{6)/R0O(8)/D{(MK, £)

2980 LPRINT USING ~ B2 Bsdd T.5C;
2990 RETURN

3000 *LEEN

3010 LE=SC/PR

3020 LPRINT USING ~ i gapd ToLE:
3030 RETURN
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MRERUIAR SR A RIROYPEE

NOFRETH DS L BRARFOMEEERLcROESZR LTS,

1% (B) #HESHELEBESKEOREE
S| B OE OB R OE R |—BILEE |TRILRE | AUYL
bogiaa E%ﬁ%%)ﬁ%ﬁ%%)E%ﬁ%%)ﬁ%ﬁ%mnﬁ%ﬁ$m)Eﬁﬁ%%)
% 1] 100 |
{—2 | 100
| -3 100
| — 4 00
1—5 1
1 -6 1 100
9 — 1 10 90
92— 9 20 80
9 — 3 30 70
9 — 4 40 60
95 50 50
3—1 10 50
32 20 80
3—9 30 70
34 40 60
3-5, 0 50
4-1 10 80 5 5
42 20 60 10 10
4 -3 30 40 15 15
51 10 5 5 80
59 20 10 10 60
5 — 3 30 15 15 40
5—1 . 10 80 10
62 10 80 10
6 — 3 5 80 15
6— 4 5 80 15
7-17 10 10 80
79 10 10 80




JAERI—M 92—131

F1 -1 BEOHMEE (77 :1.01325+03)

B & B HEHRE BRZER E K b # AR R~
(°c) (kg/m3) (Pa-s) (¥/m-K) (J/kg-X) Pr
0 1. 42776 f. §10E-05 2. 514E-02 912. 6 0. 6934
20 1. 33035 2.020E-035 2. 676E-02 918. 9 0.6936
40 1. 24539 2..126E-C5 2, 835E-02 §25.0 0.6938
60 1.17062 2, 229E-05 2. 991E-C2 931.0 0.6939
80 110433 2. 329E-05 3. 144E-02 937.0 0. 6941
100 1. 04514 2. 427E-05 3. 296E-02 942.8 0. 6943
120 0. 99187 2. 523E-05 3. 445E-02 948.6 0. 63435
140 0. 94395 2. 61GE-05 3. 593E-02 284.2 0. 5947
160 0. 30036 2. T0TE-05 3. T39E-02 859.8 0. 6949
180 0. 86063 2. T96E-05 3. 883E~-02 965. 3 0.6951
200 0.82425 Z. 883E-05 4. 025E-02 970.6 0.6953
220 0. 79082 2. 968E-035 4, 166E-02 975. 9 0.6954
240 0. 76000 3.052E-05 4, 303E-02 981.1 0. 6956
260 0.73149 3. 134E-05 4, 443E-02 936. 2 0.6958
280 0. 70504 3. 215E-05 4. 579E-02 991.3 0. 69560
300 0. 68044 3. 295E-05 4. T14E-02 996,72 0. 6962
320 0.65745 3. 373E-05 4, 848E-02 1001.0 0. 5964
340 0. 63605 3. 450E-03 4. 981E-02 1008.8 0. 5366
350 0.61596 3. 525E-03 5.113E-02 1010.5 0. 6968
380 0.59710 3. 6O0E-CS5 5. 243E-02 1015.1 0.6969
400 0.37936 3. 674E-05 5. 373E-02 1019.6 0. 6971
420 0. 56254 3. T46E-05 5. 502E-02 1024.0 0. 6973
440 0. 54636 3.818E-05 5. 629E~02 1028.4 0.6975
460 0.53194 3. 889E-05 5. T56E-02 1032.7 0. 6977
480 0.51782 3. 959E-05 5. 882E-02 1036.9 0. 5879
500 0. 50442 4. 028E-0& 6. 007E-02 1041.0 0. 6980
520 0.43170 4. 087E-03 6. 131E-02 1045.0 0.6982
540 0. 47961 4. 164E-0% 6. 255E-02 1049.C 0.6984
560 0. 46809 4. 232E-C5 6. 37T8E-02 1052.9 0. 6988
580 G. 45712 4. 298E-05 6. 500E-02 1066. 17 0. 6988
600 0.44665 4. 364E-05 b, 621E-02 1060. 5 0. 63839
620 0. 436558 4. 429E-05 6. 142E-02 1064, 2 0.6981
640 0.42709 4. 494E-05 6. 861E-02 1067.8 0.5893
660 0.41793 4. 538E-05 5. 981E-02 1071.3 0. 6895
680 0. 40916 4. 621E-05 1. 099E-02 1074.8 0. 6997
700 0. 40075 4. 634E-05 7. 217E-02 1078. 2 0.6938
120 0.39268 4. T47E-05 7. 334E-02 1081.5 0.7000
740 0.38483 4. 309E-08 7. 451E-02 1084. 8 0. 7002
760 0.37748 4.871E~0& 7. §67E-02 1088.0 0.7003
780 0.37031 4. 932E-03 1. 882E-02 10¢1. 1 0.700%
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Z1— 1 BFEOVMEME (B :1.01325+05) (k)
® B =K HEGR @ REER EE i E 5 v R
(°C) (kg/m3) (Pa-s) {(W/m-X) (J/kg-X) Pr
800 0. 36341 4. 993E-05 7. 7197E-02 1094.2 0. 7007
820 0. 35676 5. 053E-095 1. 911E-02 1087. 2 0. 7009
840 0. 35035 5. 113E-05 B. 025E-02 1100.2 0.701¢
860 0. 34417 5. 173E-05 8. 137E-02 1103.1 0.7012
- 880 0. 33820 5. 232E-0% 8. 250E-02 1105.9 6. 7013
900 0.33243 5. 291E-05 8.362E-02 1108.7 0. 7015
920 0.32686 5. 348E-05 §. 473E-02 1111. 4 9. 7617
940 0.32147 5. 407E-05 8. 883E-02 1114.1 0.7018
960 0.31626 5. 465E-05 8. 693E-02 11161 0.7020
980 0.31121 5. 522E-05 8. 803E-02 1119.3 0. 7021
1000 0.30632 5. BT9E-05 8. 912E-02 1121.8 0. 7023
1020 0. 30158 5. 636E-05 9. 020E-02 1124.2 0.7024
1040 0.29699 5. B92E-08 9. 128E-02 1125.6 0.7026
1060 0. 29254 5. T49E-05 9.235E-02 1129.90 . 7027
1080 0. 28821 5. 804E-03 9, 342E-02 1131.3 0. 7028
1100 0. 28401 5. BGOE-05 . 448E-02 11338 0.7030
1120 0.27994 5. 818E-05 §. 554E-02 1135. 8 0.7032
1140 0.27587 5. 870E-05 8. 658E-02 1137.% 0.7033
1160 0.27212 6. 025E-05 9. 764E-02 1140.0 0.7034
1186 0.25838 6. 079E-095 9. 868E-02 1142.1 0. 7036
1200 0. 264173 6. 133E-05 9. 972E-02 1144, 1 0.7037
1220 0.26118 6. 18 TE-05 1. 008E-01 11486.1 0.7038
1240 0.25774 6. Z41E-05 1.018E-01 1148.1 0. 7040
1260 0, 25437 5. 294E-03 1. 0Z8E-G1 1150.90 0.7041
1280 0. 25110 6. 348E-05 1. 038E-01 1151. 8 . 7042
1300 0.24791 §. 401E-C5 1. 048E-01 1133.6 0.7043
1320 0. 24479 6. 453E-05 1. 058E-01 1155.4 0.7044
1340 0. 24176 b. 506E-0% 1. G68E-01 1187.2 0. 7046
1389 0.23880 6. S98E-05 1. 079E-01 1158.9 0. 7047
1380 0. 23591 6. 6I0E-05 1.088E-01 1160. 6 0. 7048
1400 0.23309 5. 662E-08 [.098E-01 1162.2 0. 7048
1420 0.23034 6. T13E-08 1. 108E-C1 1163.8 0. 7050
1440 0.22765% 6. T6SE-05 1. 118E-01 1165.4 0.7081
1460 0.22502 6. 816E-05 1. 128E-01 1167.0 0.7032
1480 0.2224% €. 857E-05 1. 138E-01 1168.5 £. 7033
1500 0.219%4 €. 917E-CS 1. 147E-01 1170, 0 C. 7054
1520 0.21749 6. 968E-05 1. 157E-01 1171. 4 0. 7054
1540 0.21509 7. 018E-05 1. 167E-01 11729 0.708%
1560 0.21275 7.068E-05 1. 176E-01 1174.3 0.7056
1580 0.21045 7. 118E-0% 1. 186E-01 1178.7 0.7057
1600 0. 20820 1. 168E-05 1. 195E-01 11717.0 0. 7057

w.,49_
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=12 ZBEOWHEE (X7 101325 +03)

BE =R HERER - L A FE B 75 v r ¥
(°C) (kg/m3) (Pa-s) (W/m-X) {(J/kg-X) Pr

0 1. 25000 1. 654E-05 2. 445E-02 1013. 8 0. 6857
20 1. 16472 1. T40E-05 2. 584E-02 1018. 9 0.56864
40 1.08034 1. 824E-05 2. T19E-02 1023. 9 0.6870
60 1. 02488 1, 806E-0G5 2. 852E-02 1028.9 0.6876
a0 0. 56684 1. 985E-05 2. 982E-02 1033. 9 0. 5882
100 0.91502 2. 062E-05 3. 110E-02 ©1038. 8 0.5888
120 0. 86847 2. 137E-0% 3. 235E-02 1043. 6 0.689%4
140 0. 82643 2. 211E-03% 3. 358E-02 1048. 4 0. 6899
160 0.78827 2. 282E~05 3. 481E-02 1053.2 0.6304
180 0. 75348 2. 352E-05 3. 602E-02 1057. ¢ 0.6303
200 0.72163 2. 421E-05 3.721E-02 1062. 5 0.6914
220 0. 69236 2. 4B9E-05 3. 838E-02 1067.1 0.6518
240 0.66538 2. 555E-03 3. 955E-02 1071.6 0.6923
260 0. 64042 2.621E-05 4, 0T1E-02 1076. 1 0.6927
280 0.61726 2. 685E-05 4, 186E-02 1080.5 0.6931
300 0. 59872 2. T148E-035 4. 300E-02 1084. 9 0.693%
320 0.57564 2. 811E-05 4. 413E-02 1089, 2 0. 6938
340 0.5568% 2. 8T3E~05 4, 525E-02 1093.5 0.5842
360 0. 53927 2. 934E-0Q5 . §36E-02 1087.7 0.6945
380 0.52276 2. 984E-05 4. 147E-02 1101. 9 0. 6948
400 0. 50723 3. 053E~05 4. 858E~-02 1106.0 0. 6951
420 G. 49258 3. 112E-05 4. 967E-02 1110.1 0.6954
440 0. 47878 3. 170E-05 5.077E~02 1114.1 0. 6957
460 . 0. 46572 3. 228E-05 5. 185E-02 1118.1 0. 6960
480 0, 45335 3. 285E-05 5. 294E-02 1122.9 0. 6962
500 0.44162 3. 341E-05 5. 401E-02 1125. 9 0. 6964
520 0.43048 3. 397E-05 3. 509E-02 1129. 8 0. 6967
540 0.41990 3. 452E-05 5. 616E-02 1133.6 0. 6569
560 0. 40882 3. 507E-05 5. 722E-02 1137.3 0.6971
580 0. 40021 3. 562E-05 5.828E-02 1141.0 0.8973
600 G.39104 3. 616E-05 5. 934E-02 1144. 6 0.6974
620 0. 38229 3. 669E-05 6. 040E-02 1148.2 0.6976
640 0.37391 3, T22E-05 6. 145E-02 1151.8 0.6978
660 0. 36590 3. TT5E-03% 6. 249E-02 1185.3 0. 6979
680 0.35822 3. B2TE-03 §. 354E-02 1158.8 0. 6980
700 0. 35086 3. 879E-05 §. 458E-C2 1162. 2 0. 6982
720 0. 34379 3.931E-05 6. 561E-02 1165.6 0. 6983
740 0. 33701 3. 982E-05 §. 6B5E-02 1168. 9 0.6984
760 0. 33048 4. 033E-C35 6. T68E-02 1172. 2 ~0.698%
780 0.32421 4. 083E-035 6. 871E-C2 1175.4 0. 6986

. 50 —
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£1 -2 ZXROYMHME (E7): 1 01325e+05) (e&)
=i = R Wz HE EE RS Ty MK
(°C) {kg/mn3) (Pa-s) (W/m-X) (J/kg-X) Pr
800 0.31817 4. 134E-05 6. 973E-02 1178.6 0. 6987
320 0.31234 4. 183E-05 7.075E-02 1181.8 0. 0988
840 0.30673 4. 233E-05 7. 171E-02 1184.9 0. 6988
860 0.30132 4. 282E-05 7. 218E-02 1188.0 0.6989
880 0.29609 4, 331E-0% 7. 380E-02 1181.0 0.6930
900 0.29104 4, 380E-05 T.481E-02 1194.0 0.6990
920 . 0. 28517 4. 428E-05 7.581E-02 1196. 8 0.6981
940 0. 28145 4. 476E-05 7. 681E-02 1199. 8 0. 6991
960 0. 27688 4. 524E-05 7. 781E-02 1202.17 0.69%2
980 0. 27246 4. 5T1E-05 7. 881E-02 1205.5 0. 6992
1000 0. 26818 4, 618E-05 7. 980E-02 1208. 3 0.6992
1020 0.26404 4. B65E-05 8. 079E-02 1211.0 0. 6393
1040 0.26002 4. T12E-0% 8. 178E-02 1213.17 0.6993
1080 0. 25611 4. T58E~05 8. 276E-02 1216.3 0. 6593
1080 0.25233 4. 805E-05 8. 374E-02 1215.0 0.5993
1100 0. 24865 4. 850E-05 8. 472E-02 1221.5 0.5994
1120 0.24508 4. 896E-05 8. 5T0E-02 1224. 1 0,6994
1140 0.24162 4. 942E-05 8.667E-02 1226. 6 0.6994
1160 0.23824 4. 98T7E-05 8. 763E-02 1229.0 0.6994
1180 0.23497 5.032E-05 8. 860E-02 1231.4 0.6994
1200 0.23178 5.077E-0% 8.956E-02 1233.8 0.60994
1220 0.22857 5.121E-05 9, 052E-02 1236.2 0.6994
1240 0.22583% 5.15§E—05 4. 147E-02 1238. 5 0.6994
1260 0.22270 5. 210E-05 9, 242E-02 1240. 7 0. 6994
1280 0.21984 5. 254E-0% 9, 337E-02 1243.¢ 0.69%4
1300 0.21704 5. 298E-05 9, 431E-02 1245.2 0.56994
1320 G.21432 5. 341E-0% 9. 525E-02 1247.3 0.6995
1340 0. 21166 5. 385E-05 9. 619E-02 1249. 4 0. 6995
1360 0. 206807 5, 428E-0% g, 712E-02 1251.5 0. 6895
1380 0.20654 5. 4T1IE-0% 9. 805E-02 1253.6 0. 6995
1400 0. 20407 5. 514E-05 9.898E-02 1255, 6 0. 6995
1420 0.20165 5.557E-05 9, 390E-02 1257.6 0.6995
1440 0.19931 5. 599E-05 1. 008E-01 1258. 5 0. 6995
1460 0.13701 5. 641E-05 1. 617E-01 1261. 4 0. 6995
1480 0. 18476 5. 684E-05 1. 026E-01 1263.3 0.6995
1500 0.19256 5. T26E-05 1. 035E~01 1265, 1 0. 0996
1520 0.19041 5. T6TE-05 1. 044E~01 1266. 9 0. 6946
1540 0. 18831 5. 809E-05 1. 053E-01 1268. 7 0. 6396
1560 0.18626 5. 850E-05 1. 062E-01 1270. 5 0. 6396
1580 0.18425 5. 892E-05 1.0718-01 1272.2 0. 6597
1660 0.18228 5. 933E-05 1. 080E-01 1273.8 . 6997
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F1—3 TROYEE (F47:1.01325e+05)

8K FE i EE #o{m i AR EE B 75 v b
(°C) (kg/m3) (Pa-s) (W/m-X) (i/kg-K) Pr

0 1.29221 1. T22E-05 2. 465E-02 984, 2 0. 6876
20 1. 20405 1. 814E-05 2. 509E-02 988. 5 0. 6881
40 1.12715 1. 903E-05 2. TA9E-02 994.7 0. 6885
60 1. 0594¢ 1. 980E-05 2. 887E-02 999. 9 0. 6390
80 0.59948 2. 0T4E-05 3. D23E-02 1005. 0 0.6894
100 0.94581 2. 186E-05 3. 156E-02 1010.0 0.6899
120 0.89779 2. 235E-05 3. 287E-(G2 1014.9 0.6903
140 0.85433 2. 313E-0% 3. 416E-02 1019. 8 0. 6907
160 0.81429 2. 389E-05 3. 543E-02 1024. 17 0.6411
180 0.77892 2. 464E-035 3. 668E-02 1028.5 0.6914
200 C. 74600 © 2.537E-05 3. T92E-02 1034.2 0.6918
220 0.71574 2. GOBE-05 3. 815E-02 1038. 9 0.6922
240 0. 68785 2. 678E-03 4. 036E-02 1043.5 0.6925
260 0. 66204 2. T48E-05 4. 157E-02 1048. 0 0.6928
280 0.63811 2.816E-05 4. 276E-02 1052. 5 0. 6831
200 0.61584 2. 883E-05 4. 394E-02 1057. G 0.5935
320 0. 58507 2. 949E-05 4 511E-02 1061.3 0.5938
340 0. 57566 3. 014E-C5 4, 628E-02 1065, 7 0. 5940
360 0.55748 3.078E~05 4. T43E-02 10649. 9 0. 6943
380 0. 54041 3. 141E-0% 4. §58E-C2 1074. 1 0.6946
400 0.52435 3. 204E-05 4. 972E-02 1078.3 0. 6948
420 0. 50822 3. 268E-03 5. 086E-02 1082. 4 0. 6951
440 0.49494 3. 327E-03 5. 199E-02 1086. 4 0. 6553
460 0.43144 3. 388E-03 5. 3L1E-02 1090. 4 0. 6956
480 0. 46856 3. 448E-05 5. 423E-02 1094. 4 0.6958
500 0. 45653 3. 507E-D5 5. 534E-02 1098. 2 0. 8860
520 0. 44502 3. 566E-05 5. B45E-02 1102. ¢ 0.68962
540 0. 43408 3. 624E-05 5 TS5E-02 1105. 8 0. 6964
580 0.42366 3. 682E-0% 5. 865E-02 1108. 6 0.6966
580 0.41372 3. T3%E-09 5. 974E-02 1113. 2 0. 6968
600 0. 40425 3. T96E-05 6. 083E-02 1116.9 0. 6369
620 0. 39519 3. 852E-05 6. 191E-02 1120.4 0.6571
640 0. 38654 3. 908E-05 6. 299E-02 1124. 0 0. 8973
660 0.37825 3. 963E-05 6. 407E-02 1127. 4 0.6974
680 0.37032 4.018E-05 6. 514E-02 1130.9 0. 6976
700 0. 36271 4, 073E-05 6.621E-C2 1134.2 0. 6877
720 0. 35540 4. 127E-05 §. 127E~02 1137.86 0.6987%
740 0. 34838 4. 181E~05 5. §33E~02 1140. 8 0. 6980
760 0.24154 4. 234E-05 6. 938E-02 1144.1 0.0981
780 0.33515 4. 287E-05 7. 044E-02 1147.2 0.6983
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#1-3 ZEXOPMEE (E77:1.01325e+05)  (BEx)

= EE ¥ BmEE %E E b # 75 P AE
(°C) (kg/m3) (Pa-s) (¥/m-X) (J/kg-X) Pr
800 0.32891 4. 340E-05 7. 148E-02 1150. 4 0. 6984
820 0.32289 4. 392E-05 7. 253E-02 1153.5 0. 6985
340 0.31709 4. 444E-05 7. 357E-02 1156. 5 0. 6386
850 0.31148 4, 496E-0% 1. 460E-02 1159.5 0. 6987
880 0. 30609 4. 547E-05 7. 564E-02 1162. 4 0. 6988
900 0. 30087 4, 598E-05 7.667E-02 1165.3 0. 6889
920 0. 29583 4. 649E-05 7. 169E-02 1168.2 0. 6990
440 0.29095 4. 699E-05 7. 8T1E-02 1171.0 0.6991
960 0.28623 4. T49E-05 7. 973E-02 1173. 8 0.6992
980 C. 28166 4. T9%E-05 8. 0T5E-02 1176.5 0. 6393
1000 0.27724 4, B49E-05 8. 176E~02 1179.2 0.6993
1020 0.27295 4, 898E~03 8. 276E-02 1181. 8 0.69%4
1040 0. 26880 4, 947E-05 8. 371E-02 1184. 4 0. 6995
1060 0. 26476 £.996E-05 8. 477E-02 1187.0 0. 6596
1080 0.26085 5. 044E-0% 8. 376E-02 1188.5 0. 6996
1100 0. 25705 5. 092E-05 &. 675E-02 1192.0 0. 6997
1120 0.25336 5. 140E-05 8. T7T4E-02 1194. 4 0. 6998
1140 0.24971 5. 188E-0% 8.873E-02 1196.8 0.6998
1169 0, 24628 5. 238E-05 & 971E-02 1199.2 0.6999
1180 0. 24290 5. 283E-05 9, 089E-02 1201.5 0. 6999
1200 0. 23960 5. 330E-05 §.166E-02 1203. 8 0. 7000
1220 0. 23639 5. 377TE-05 9, 263E-02 1206.0 0. 7001
1240 0.23327 5. 423E-05 9, 359E-02 1208.2 0. 7001
1250 0.23022 5. 4T0E-05 9, 456E-D2 1210. 4 0. 7002
1280 0.2272¢ 5. 516E-05 9. 552E-02 1212, 5 0.70062
1300 0.22437 5. 562E-05 9. 847E-02 1214. 6 6. 7003
1320 0.22155 5. 608E-0% 9. 742E-02 1216.7 0. 7003
1340 0.21881 5. 653E-05 9, 837E-02 1218. 7 0.7004
1350 0.21613 5. 699E-05 9. 931E-02 1220.6 0. 7004
1380 0.21351 5. T44E-05 1. 003E-01 1222. 6 0. 7005
1400 0.21096 5. T83E-05 1.012E-01 1224.5 0.700%
1420 0. 20847 5. B34E-03 1. 0Z1E-01 1226.4 0. 7006
1440 0.20603 5, 8T8E-05 1. 030E-Ct 1228.2 0. 7006
1450 0.2035¢8 5. 923E-05 1. 040E-01 1230.0 0. 7007
1480 0. 20133 5. 967E-05 1. 049E-01 1231. 8 G. 7007
1500 0.19906 6. 011E-03 1. 058E-01 1233. 6 0. 7008
1520 0.19684 6. 055E-05 1. 087E-01 1235.3 0. 7008
1540 0. 19467 6. 099E-05 1. 076E-01 1236. 9 0. 7009
1560 0.19253 6. 142E-0% 1. 085E-01 12386 0. 7069
1580 0.13047 6. [86E-05 1. G94E-01 1240.2 0.7010
1600 0.18844 6. 229E-05 1. 103E-01 1241.8 0. 7010




JAERI—M 92—131

780

#1—4 —BRECYMEE (EF7: 1.01325e+05)
B E ol P ARG M ER E I 73 v b AE
{(°C) (kg/m3) (Pa-s) {(¥/m-X) (J/kg-K) Pr

0 1.24874 1. 646E-05 2. 435E-02 1015.8 0. 6869
20 1. 16447 1. T38E-05 2. 582E-02 1021. 6 0. 5875
40 1.090190 1. 826E-05 2. T26E-02 1027.3 C. 6880
60 1.02466 1. 912E-05 2. 887E-02 1032, 9 0. 6886
80 0.96663 1. 995E-0% 3. 006E-02 1038. 5 0. 6891
100 0.91482 2. 076E-05 3. 143E-02 1044.0 0.6896
120 0.86828 2. 155E-05 3. 277E-02 104¢. 4 0.6801
140 0.82625 2. 232E-05 3. {10E-C2 1054, 7 0.690%
160 0. 78810 2. 308E-03 3. 540E-(2 105C. 0 0.6810
180 0. 75332 2. 382E-05 3. 669E-02 1065.2 0.6%14
209 0.72147 2. 454E-0% 3. 795E-C2 1070. 3 0.6%18
220 0.69221 2. 525E-0% -3. 822E-02 1075. 4 06522
240 0.66524 2. 594E-05 4. G46E-02 1080. 4 0.6926
260 0. 64028 2. 662E-05 4. 170E-02 1085.3 0.6930
280 0.81713 2.728E-0% 4.292E-02 1090. 2 0. 6933
300 0. 59560 2. T9SE-05 4. 412E-02 1095.0 0.6937
320 0. 57551 2. 860E-05 4, 532E-02 1099. 7 0.6940
340 0. 55674 2. 924E-05 {.851E-02 1104. 4 0.6943
360 D.5391% 2. 987E-05 4. T69E-02 1109.0 0. 6946
380 0.52265 3. 049E-05 4.8853—02 1113.5 0. 6949
400 0.50712 3. 111E-0% 5. 008E-02 1118.0 0. 6952
420 0. 49248 3. 1T1E-05 5. 118E-02 1122. 4 0. 6955
440 0. 47867 3. 231E-05 5. 233E-02 1126. 8 0. 6958
480 0. 46562 3. 291E-05 5. 34TE-02 1131. 0 0. 6960
480 0. 45325 3. 348E-05 5. 461E-02 - 1138.2 0.6962
500 0. 44153 3. 407E-03 5. 574E-02 1134. 4 0. 6965
520 0. 43039 3. 465E-05 5. 68TE-02 1i43.5 G. 6967
540 0.41981 3.522E-0% 5. T98E-02 1147.5 0. 6969
260 0.40873 3. 578E-03 5.910E-02 1151, 5 0. 687%
580 0.40012 3. 634E-0% 6. 021E-02 1155. 4 0. 6873
600 0. 39096 3. 689E-05 5. 131E-02 1159.3 0.6975
620 0.38220 3. T44E-0$ 6. 241E-02 1163.0 . 6977
640 0.37383 3. T98E-0% 6. 350E-02 116%. 8 0. 6978
660 0.36582 3. 852E-05 6. 439E-02 1170. 4 0. 6980
880 0. 35815 3. 906E-05 6. 568E-02 1174.1 0.6981
700 0. 35078 3. 95905 6. 676E-02 1177.6 0. 6983
720 0. 34372 4. 011E-05 6. 784E-02 1181.1 0. 6934
740 0.33694 4. 064E-05 6. 891E-02 1184. 6 0. 5986
760 0. 33041 4, 116E-05 6. 998E-02 1188.0 0.5987
0.32414 4, 167E-05 7. 104E-02 1191.3 0. 6988




JAERI—M 92—131

#1—4 —BALRFOYHER (7 1.01325e+05) )
& B &= MR R BnEXx T b # 73 v bV
(°C) (kg/m3) (Pa-s) (W/m-X) (J/kg-X) Pr
800 0.31810 4. 218E-05 7. 210E-02 1194. 6 0. 6989
820 0.31228 4. 269E-05 7. 315E-02 1197. 8 G. 6530
340 0. 30687 4. 320E-0% 7.421E-02 1201.0 0. 6991
860 0.3012% 4. 370E-05 7. 525E-02 1204.1 0. 6992
880 6. 29603 4. 420E-05 7. 630E-02 - 1207.1 0.6993
g00 0.29088 4. 4T0E-0% 1. T33E-02 1210.2 0.6994
820 0. 28610 4, 519E-03 7. 837E-02 1213.1 0. 6995
840 0.2813% 4. 568E-D5 7. 940E-02 1216.0 0.6996
880 0.27682 4.61TE-0% 8. 043E-02 1218.9 0. 6996
980 0.27241 4. 665E-05 8. 145E-02 1221.17 0. 6997
1000 0.26813 4. T13E-0% 8. 247E-02 1224. 4 0.6998
1020 0.26388 4, 761E-05 8. 348E-02 1227.1 0.694%
1049 0.25996 4. 809E-05 8. 449E-02 1228. 8 0.6999
1069 0. 25606 4. B56E-05 8, 550E-02 1232. 4 0. 7000
1080 0.25228 4. 903E-05 8. 650E-02 1235.0 0. 7000
1100 0. 24860 4. 950E-05 8. 750E-02 1237.5 0. 7001
1120 0. 24503 4. 997E-05 8. 850E-Q2 1240.0 0. 7001
1140 0.24156 5. 043E-0% 8. 949E-02 1242. 4 0.17002
1160 0.23819 5. 090E-05 9. 048E-02 1244. 7 0. 7002
1180 0. 23491 5. 136E-035 9, 146E-02 1247.1 0. 7003
1260 0. 23173 5. 181E-05 9. 244E~-02 1249. 4 0. 7003
1220 0.22862 5. 227E-0% 9, 341E-02 1251.5 . 0.7003
1240 .0. 22560 5. 2T2E-0% 9, 438E-02 1253.8 0. 7004
1260 0.22266 5. 317E-035 9. 535E-02 1255.9 0. 7004
1280 0.21979 5. 362E-0% 9. 631E-02 1258.0 0. 7004
1300 0.21700 5. 407E-0% 9, 726E-02 1260.1 0. 7005
1320 0. 21427 5. 451E-095 9, 822E-02 1262.1 0. 7005
1340 0.21161 5. 496E~-05 g, 817E-02 1264.1 0. 7005
1360 0.20902 5, 540E-05 1. 001E-01 1266.0 0. 7006
1380 0. 20649 5. 584E-05 1.011E-01 1287.9 0. 7006
1400 0.20403 5. 627E-05 1. 020E-01 1269. 8 0. 7006
1420 0.20162 5. 6T1E-05 1. 029E-01 1271. 6 0. 7007
1440 0.19926 5. T14E-05 1. 038E-01 1273.4 0. 70017
1460 0.19696 5. T57E-035 1. 048E-01 12735.1 0. 7007
1480 0.19472 5. BODE-05 1. 0STE-0L 1276. 8 0. 7008
1500 0.18252 5. 843E-05 1. 066E-01 1278.5 0. 7008
1520 0. 19037 5. 886E-035 1. 075E-01 1280.1 0.17008
1540 0. 18827 5, 929E-05 1. 084E-G1 1281.7 0.700%
1560 0. 18522 5.971E-0% 1.083E-C1 1282%.3 0.7009
1580 0. 18421 6. 013E-0% 1. 102E-01 1284. 8 0. 7009
1800 0.1822¢ 6. 055E-03 1. 111E-01 1288.3 0.7010
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#1-5 TEUREOYMER (E77:1.01325e+05)

B EE EREE REIR EE B E 75 vV
(°c) (kg/m3) (Pa-s) (W/m-X) (1/xg-X) Pr
0 1. 96362 1. 391E-03 1. 658E-02 §48.0 0. 7116
20 1. 82965 1. 486E-05 1. 803E~02 862. 7 0.7114
40 1. 71280 1. 5T9E-0S 1. 947E-02 877.1 0.7112
60 1. 60997 1. 669E-05 2. 092E-02 891.2 0.7110
80 1. 51879 1. TSTE-05 2. 237E-02 905. 1 0. 7109
100 1. 43739 1. 843E-05 2. 382E-02 918.1 0. 7108
120 1. 36427 1.827E-0% 2. 527E-02 932.0 0. 7107
140 1. 29823 2. 009E-05 2.672E-02 845.1 0. 7107
160 1.23828 2. 089E-03 2.816E-02 951. 9 0.7106
180 1.18383 2. 168E-08 2. 360E-02 970. 4 0.7L06
200 1. 13360 2. 245E-03 3. 105E-02 982.7 0. 7107
220 1. 08762 2. 321E-03 3. 248E-02 - 994.8 0. 7107
240 1. 04523 2. 395E-0& 3. 392E-02 1006. 6 0.7108
260 1. 00602 2. 46BE-Q5 3. 535E-02 i018.1 0.7109
230 0.96965 2. 540E-08 3. 678E-012 1028. 4 0.7110
300 0.93581 2.8611E-03 3. 820E-02 1040.5 0. 7111
320 0. 80426 2. 680E-03 3. 962E-02 1051.3 0.7112
340 0. 87471 2. T49E-04 4. 104E-02 1061.3 0.7114
360 0. 84713 2. 816E-03% 4. 244E-02 1072.3 0.711%
380 0.82119 2. 883E-0% 4, 385E-02 1082. 4 6. 7117
400 0. 79679 2. 949E-05 4, 524E-02 1082.3 0.7119
420 3. 77380 3. 013E-05 4. 663E-02 1101. 8 0.7121
440 0. 78210 3. 07TE-05 4. 802E-02 1111. 4 0. 7123
460 0.73159 3. 140E-05 4. 933E-02 1120.6 0.7125
480 0.71216 3. 203E-03% 5.076E-02 1129. 6 0.7127
500 0.69314 3. 264E-05 5. 212B-02 1138.4 0. 7130
520 0.67624 3.325E-03 5. 347E-02 1147.0 0.7132
540 0.65061 3. 385E-035 5. 431E-02 11558.3 0.7135
260 0.64378 3. 444E-0% 5.615E-02 1163.5 0. 7187
580 0.62868 3. 503E-05 5. T47E-02 11715 0.7140
800 0.61428 3. 561E-0% 5. BT9E-02 1179. 2 0.7143
620 0. 60053 3. 618E-05 6. 003E-02 1186.8 - 0. 7145
640 0.58738 3. 675E-0F 6. 139E-02 1194.1 0.7148
660 0.57479 3. T31E-0% 6. 268E-02 1261.3 0. 7151
680 0. 56273 3. 787E-05 6. 395E-02 1208. 2 0.7154
700 0. 55116 3.842E-08 6. 522E-02 1215.0 0.7187
720 0. 54006 3. 835E-05 6. 64TE-02 1221. 8 0.7180
740 0.52940 3. 350E-03 6. T72E-02 1228.0 0.7163
760 0.51915 4. 004E-05 6. 895E-02 1234.2 0. 7166
780 0. 50929 4. 057E-05 1. G18E-02 1240.3 0.7163
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&1 -5 _HALRROVMEE (77 :1.01325e+05)  (HEX)

= 5 &R HiEFEH Bx¥EXR E [E H #A AR AP WV
(*C) (kg/m3) . (Pa-s) (¥/m-X) (J/xg-X) Pr
800 0. 43980 4, 109E-05 1. 139E-02 1246.2 0.7173
820 0. 49066 4. 161E-05 7. 259E-02 1251.9 0.7176
840 0. 48184 4. 213E-05 1. 379E-02 1257.4 0. 7179
860 0.47334 4. 264E-05 1. 497E-02 1252.17 0.7182
- 880 0.46513 4. 315E-05 7. 614E-02 1267. % 0. 7185
500 0. 45720 4. 365E-05 1. 730E-02 1273.0 0.7188
920 0. 44953 4. 415E-05 1. 845E-02 1271.8 0.7182
940 0.44212 4. 465E-05 1. 58E-02 1282.5 0.7185
960 - 0.43495 4. 514E~05 8. 071E-02 1287.1 0.7198
980 0. 4280¢ 4, 563E-05 8. 183E~02 1291.5 0. 17201
- 1000 0.42128 4, 611E-05 8. 293E-02 1295.7 0.7204
1020 0. 41477 4. 659E-035 8. 403E-02 1299.8 0. 7207
1040 0. 40845 4, T07E-03 8. 51 2E-G2 1303.8 0. 7211
1660 0. 40233 4. 755E-05 8.619E-02 1307.6 C. 7214
1080 0. 39638 4. 802E-05 8. 7Z5E-02 1311.3 0. 72117
1100 0. 39061 4. 848E-05 8. 831E-02 1314. 8 0. 7220
1120 0. 38500 4. 896E-05 8. 935E-02 1318.2 0.7223
1140 0.37955 4. $42E-C5 9. 038E-02 1321.5 0.7226
1160 0.37425 4. 988E-05 8. 141E-02 1324.7 0.7229
1180 0.36910 §. 034E-05 9. 242E-02 1327.17 0.7232
1200 0. 36409 5.079E-05 9. 342E-02 1330, 6 0. 7234
1220 0.35922 5. 12Z5E-0% 9. 442E-02 1333.3 0.7237
1240 0. 35447 5. 170E-05 9. 540E~02 1336.0 0. 7240
1260 0. 34984 5, 215E~05 9. 637E-02 1338.% 0. 7243
1280 0.34534 5. 258E-05 9. T34E-02 1340. 8 0. 7245
1300 0. 34095 5. 304E-035 9. 829E-02 1343.3 0.7243
1320 0. 33667 5. 348E-05 9. 924E-02 1345. % 0. 7250
1340 0. 33249 5. 392E-05 1. 002E-01 1347. 6 0.7258
1360 0.32842 5. 435E-05 1. 011E-01 13438. 8 0.72585
1380 0. 32445 5. 478E-05 1. 020E-01 1351.4 0. 7257
1400 0. 32057 5. &22E-05 1.029E-01 1353.2 0.7259
1420 0.316738 5. 565E-05 1. 038E-01 1354. 9 0.7261
1440 0.31309 5. 608E-05 1. 047E-01 1356. 5 0.7263
1460 0.30947 5. 651E-05 1. 056E-01 [358. 1 0. 7265
1480 0.30554 5. 693E-05 1. 065E-01 1359. 5 0. 7267
1500 0.30249 5. T36E-05 1. 074E-01 1360.8 0.7268
1520 0.2%912 5. 778E-05 1. 083E-01 1362. 1 0.7270
1540 0. 29582 5. 820E-05 1. 091E-01 1383. 3 0.721
1560 0.29233 5. 861E-05 1. 100E-01 1364. 4 0.7273
1580 0. 28343 5.903E-05 1. 108E-01 1365. 4 0.7274
1560 0.28634 5. 944E-05 1. 117E-01 1366. 4 0.7275




#1-6

JAERI—M 92—121

AU LOEEE (FES7 ¢ 1. 01325e+05)

= i B R & #inHER EE I 75 v EFAR
(C) (kg/m3) (Pa-s) (W/m-X) (1/kg-K) Pr
0 0.17860 1. 904E-05 1. 483E-01 5193.0 0. 6665
20 0.16642 L. 993E-05 1. 553E-01 5193.0 0. 66635
40 0. 15579 2. 080E-C5 1. 621E-01 5183.0 0.6665
60 0. 14644 2. 165E-05 1. 637E-01 5193.0 0. 68635
80 0.13814 2. 249E-05 1. 752E-01 5193.0 0. 6665
100 0. 13074 2. 331E-05 1. 818E-01 5182.0 0. 6665
120 0.12409 2. 411E-05 1. 878E-01 5193.0 G. 6665
140 0.11808 2. 490E-05 1. S40E-01 9193.0 C. 6665
160 0. 11263 2. 56TE-05 2. 000E-01 5192.0 C. 6665
180 0. 10765 2. 644E-05 2. 060E-01 5183.0 C. 6665
200 0. 10311 2. T19E-05 2. 118E-01 5183.0 0. 6565
220 0.09893 2. T93E-05 2.176E-01 5193.9 0. 6565
240 0.09507 2. 866E-05 2. 233E-01 5183.0 0. 6665
260 0.9058150 2. 938E-05 2. 283E-01 5193.0 0. 6665
280 0.08820 3. 009E-CH 2. 344E-01 5183.0 0. 6665
360 0.08812 3. 079E-05 2. 399E-01 5193.0 0. 6565
320 0.08225 3. 148E-CS 2. 453E-01 5193.0 0.6665
340 0.07957 2. 21EE-0§ 2. S06E-01 5183.0 0. 6865
360 0.07705 3. 284E-05 2. 559E-01 5193.0 0. 6563
380 0.07463 3. 351E-05 2. 611E-01 5183.0 0. 6565
400 0.07247 3. 417E-CS 2. 663E-01 5183.9 0. 6665
420 0.07038 2. 483E-05 2. T14E-01 £193.0 C. 6569
440 0.06841 3. 548E-05 2. T64E-01 5193.0 C. 6565
460 0. 06654 3. B12E-05 2.814E-01 5183.0 C. 6665
480 0.06478 3. BT6E-05 2. 864E-01 5183.0 C. 6665
500 0. 06310 3. T38E-05 2. 913E-01 5183.0 0. 6665
520 0.06151 3. BO1E-CS 2. 962E-01 5193.0 0. 6665
540 0. 06000 2. BB3E-0S 3. 010E-01 5193.0 C. 6565
560 0.05856 3. 824E-05 3. 058E-01 5193.0 0. 6565
580 0.05718 3. 9BEE-05 3. 105E-01 5193.90 0. 6665
] 0. 05587 4. 04BE-05 3. 152E-01 5183.90 0.656%
620 0.05462 4, 105E-05 3. 198E-01 5183.0 0, 6665
640 0.05343 4. 165E-05 3. 245E-01 £183.0 C. 6663
660 0.05228 4. 224E-05 3.291E-01 5193.90 C. 6565
680 0.05118 4. 282E-035 3. 337E-01 5183.0 0. 6565
700 0.05013 4. 340E-05 3. 382E-01 5193.9 0. 6683
720 0.04912 4. 398E-0% 3. 427E-01 5183.0 0. 66635
740 0.04815 4. 458E-0% 3. 4T1E-01 5193.0 0. 6665
760 0.04722 4. 512E-05 3. 516E-01 5183.0 0. 6665
780 0.04832 4. 569E-03 3. 560E-01 5183.0 0. 6665
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#1 -6 ~NUYLO¥MEE (£ 1.01325e+05) (i)

B E = E R iz =R E E b # 75 v b
(°C) {kg/m3) (Pa-s) (¥/m-X) (J/kg-X) Pr
800 0.04546 4. 625E-05 3. 803E-01 5183.0 0. 6665
320 0.04463 4. 680E-05 3. 647E-01 5193.0 0. 65665
840 0.043838 4. T36E-0% 3. 690E-01 5193.0 0. 6665
. 860 0. 04305 4. T91E-03 3, T33E-01 5193.0 0. 6665
- 880 0.04231 4. B46E-09 3. T75E-01 5193.0 0. 6665
agd 0.04159 4. J00E-05 3. 818E-01 5183.0 0. 6665
520 0.04089 4. 954E-05 3. 850E-01 5183.90 0. 56635
940 0.04021 5. 008E-03 3. 902E-01 5193.0 0. 6665
960 0.03956 5, 081E-05 3. 943E-01 5193.0 0. 6665
980 0.03893 5. 114E-03 3. 985E-01 3193.0 0. 5665
1000 0.03832 5. 16TE-05 4. 026E-01 5193.0 0. 6665
1020 0.08773 5. 219E-05 4. 067E~01 5193.0 0.6665
1040 0. 03715 5. 272E-05 4. 107E-01 5193.90 0. 6665
10860 0. 03659 5. 324E-0% 4, 148E-01 31830 0. 6665
1080 0.03605 5. 375E-05 4. 188E-01 5193.0 0. 6665
1100 0.03553 5. 427E-05 4. 228E-01 5193.0 0. 6665
1120 0.03502 5. 4T8E-05 4, 268E-01 5191. 0 0.66635
1140 0.03452 5. 529E-05 4, 308E-01 5193.0 0. 6685
1160 0.03404 5. 5TGE-05 4. 347E-01 5193.0 0. 6665
1189 0.03357 5. 630E-CS 4, 386E-01 5193.0 0.6665
1200 0.03312 5. 530E-05 4. 425E-01 5193.0 0. 6665
1220 0.03267 5. T30E-05 4. 464E-01 5193. 0 0. 8665
1249 0.03224 5. T80E-05 4. 503E~01 5193.0 0. 6665
1280 0.03182 5. 829E-05 4, 542E-01 5193.0 06665
1280 0.03141 5. 878E~0S 4, 580E-01 5193.0 0. 6665
1300 0.03101 5. 927E-05 4, 618E-01 5193. ¢ 0. 6665
1320 0,03062 5. 976E-05 4, 6S6E-01 5193.0 0. 8665
1340 (. 03024 6. 025E-05 4. 694E-01 5193.0 0. 6665
1360 0.02987 6. 073E-05 4. T32E-01 5193.0 0. 6665
1380 0.02951 6.121E-05 4, T69E-01 5193.0 0. 66635
1400 0.02916 §. 169E-05 4, 806E-01 5193.0 0.6665
1420 0.02881 6. 217TE-05 4. 844E-01 5193.0 0. 6668
1440 0. 02848 6. 264E-05 4.881E-01 5193.0 0. 6665
1460 0.0281% 6. 312E-05 4. 918E-01 51931. 0 0.6663
1480 0.02781 6. 359E-05 4. 954E-01 5193.0 0. 6689
1500 0.02751 6. 406E-05 4, 991E-01 5193.0 0. 6665
1520 0.02721 6. 452E-05 5.027E-01 5183.0 0. 6665
1540 0.02691 6. 499E-05 5. 064E-01 51930 0. 6665
1560 0.02661 6. S45E-05 5.100E-01 5193.0 0. 6663
1580 0.02633 6. 532E-05 5.136E-01L 5193.9 0. 6665
1600 0.02604 6. 638E-035 5. 172E-01 5193.90 0. 6665
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