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B KRDEEM

11 ERAFNRRERC ~ =3 +10‘.20903367t 720 kgf/m?
1-1-1 BRE (BUEREEHER) > o Xh + —EECs
He(=v/8 h ——LAOCk A BE mm FIRAYE ) (.
a, K latm (K. 4'CApK, ¥ = BEESHY BAYP.RR), Figmfk & NE

1000kgf/m® (=9806.65N/m?), p =101.97 kgf- {‘CHAYE DN Fmm Hg, HxEED @, WTHE
st/m¢ (=1000kg/m®), FEEER TP, YFIE BRETTRESKY RE,
®14, Po= P (1= (0.377 ? F/R)]
b, B® TRES—EN F=p,/8m (p.—RE1, sa—KBHLLE, L
1 1atmTAKBIrkgf/m®, Pkgf-s2/m*, mkgf-s/m®, vm®/sFOINFONMEP kgf/m?
(Feh o, v MEHM/R LI

-Y: Ao (] 5 10 15 20 25 30 40
Y 999.8 1000.0 999.7 999.1 998.2 997.1 995.7 992.2
P 101.96 101.97 101.94 101.88 101.79 101.67 101.53 101.18
|7 182.7%x10~° 155.0 133.3 116.0 102.2 90.8 81.3 66.6
v 1.792x 10~ 1.520 1.307 1.139 . 1.004 0.893 0.801 0.658
P 62 8y - 125 174 238 323 432 752

aoEC 50 60 70 80 90 100 REC Ps
4 988.1 983.2 977.8 971.8° 965.3 | 958.4 110 14609
P 100.75 | 100.26 99.71 99.10 98.44 97.72 120 20245
b 55,9x10° 47.6 41.2 36.2 32.1 28.8 140 36848
v 0.554x 10~ 0.475 0.413 0.365 0.326 0.295 180 | 102240
Pe 1257 2031 3177 4829 7149 10332 250 405600

M2 FMBAArkgt/m?, skgf-st/m*; vm?/s (Frh v [HHBWE L10-5

Y kgf/m? ' P kgfs‘/fn‘- . Yy m?/s

t °C
720 740 760 780 720 740 760 780 720 740 760 780

—10| 1.271| 1.307 | 1.342 | 1.377 | 0.1297 | 0.1333 | 0.1369 | 0.1405 1.317 | 1.281 | 1.247} 1.215
0| 1.225 | 1.259 | 1.293 | 1.327 || 0.1249 | 0.1284 | 0.1318 | 0.1353 1.407 | 1.369 ) 1.333| 1.299
10| 1,182 ) 1.215| 1.247-} 1.280 { 0.1205 | 0.1238 | 0.1272 | 0.1305 1.500{ 1.460 ] 1.421| 1.385
20 1.141] 1,173 | 1.205 | 1,237 || 0.1164 | 0.1196 | 0.1229 | 0.1261 1.595 1 1.552 | 1.512 | 1.473
80| 1.104| 1.134 | 1.165| 1.196 § 0.1126 | 0.1157 | 0.1188 | 0.1219 1.693 | 1.647 | 1.604 | 1.563
40| 1.069 | 1.098 | 1.128 | 1.158 § 0.1090 | 0.1120 | 0.1150 | 0.1180 [| 1.792 | 1.744 | 1.698 | 1.654

(1) F:ULT Landolt-BSrastein, Physikalish-Chemische Tabellen, (1923~1935), Springer- Verlag,
Ianternational Critical Tables, (1928), McGraw-Hill, Kiesskalt, S., Forsch. Geb. Ing. - Wese-
1.,291,Q1927); X W%, WANKE, (W23), HHEWE HAXXE, &HEX LW JIS Z 8803-
1965. T

€2) EEIRE2H, KRUN/DSHRYUM Y, U kg/m?® 0448 00, REERBNY, oML 9.80665m/
s,

o TP s e - o e e e m———— e e



82 H8E AXhF¥FLERHGKHF
#3), TRESHY. eRFFHE2 P,

%3 lamBEHITERESNHLEE
(A4 CHy7RNE A 2 HE1ED

B EC 0 10 15 20 30

K 13.5955| 13.5708] 13.5585 13.5462| 13.5216
bi<F i

100% 0.8063 0.7978 0.7936| 0.7893 0.7808

90% 0.8354| 0.8267| 0.8224| 0.8180] 0.8093

80% 0.8606] 0.8520] 0.8477| 0.8434] 0.8348
).

100% 0.8102| 0.8009 0.7958/ 0.7917

90% 0.8374| 0.8287| 0.8240] 0.8202

80% 0.8634| 0.8551] 0.8505| 0.7469
HELR 1.6326] 1.6135( 1.6039) 1.5944| 1.5754
HEZ 1.6360; 1.6200] 1.6120/ 1.6040] 1.5880

c. XK REEAtC, Elatm §>0°C

MEEERA .
Y =13595.46/C1 + (18.182 { +0.00078 #2)
10~°] kgf/m® (#3)
d, Xfailkts (F3. F4)
3t20°CLA L #yih, Kk L
Pi=P30l1~0.00065( f ~20))
RP, Vi Vio HBIRT £ °CH20°CREM Y,

EA 1 atm SRk,

%4 lamBtRHHELER

A CRIKR e LM {E)

# R @g k| w & 5F k&
K 15 1.,01~1,05/ ¥ 15 10,66~0.75
10% &kk| 20 | 1.0707 ||Fam 15 | 0.7~1.0
20% f&ihk| 20 | 1.1478 ([H¥iEmm| 15 ]0.91~0.97
H 15 | 1.264 |[sh%¥tEM| 15 |0.86~0.94
Hu 20 | 1.261 ||A®ER 20 1.831
* 15 | 0.884 [“imim 20 1.513
* - 20 0.879 |[|tiMEER 20 1.049

1:1-2 EKigHEpfatE Bo
HERTEBRAY Wlkik LAES#AAp B,
KB ar, N
- B=AV/(VAP)
= Av/(vAp)>~ (1/v) (dv/dp)
A, vhhhE (RUBEMER, v=1/7, %

Mk BEFITRS . #o6 s WAk vERNTF
%7 ;FM)D

£5 KPEEEX10 *m?/kgf®

BEC
EAE 0 10 20 50
atm
1~25 0.508 0.484 0.475
25~50 0.499 0.476 0.461
50~75 0.493 0.458 0.441
75~100 0.486 0.455 0.438
1~500 0.460 0.433 0.420 0.403
500~1000 0.403 0.382 0.368 0.354
1000~1500 0.346 0.337 0.327 +215

"6 BENERESX10°m? /kgfO

B &= Eh#E
% ﬁ oC kgf/cmz E ﬁ $
K 10 1~150 0.44
g3 20 1~100 0.0393
H 14.8 1~10 0.221
k] 14 9~38 1.01
HRK 14.7 8~37 1.04
* 16 8~37 0.9
g8 20 1~10 0.6

EB7 K Rv

CAfr, 1atma'CRYZAKN 1)
BEEC

B 0 20 50 100 | 200 300
kgf/cm?

50 0.9977|0.9995/1.0099(1.0409|1.1532
100 0.9952(0.9973{1.0077|1.0385/1.1485| 1.3979
200 0.9905(0.9929/1.0035{1.0337{1.1395| 1.3612
500 0.9774(0.9815{0.9921

1000 0.9579{0.9631/0.9744
2000 0.9261/0.932810.9446
4000 0.8808/0.8881{0.8997

113 MBPEHRHEREE GFH) «

e e v B Ty 2y £ M BE O
a=y/dp/dp =v'g/(VF)
A P—EI

(3) MI/MEE, (1935),1359, VDI; Bridgman
und Trantz,Forsch. Geb. Ing. - Wesen. ,
2 (1931), 45; AmagatdD#.

©. O EXRREx100—&#,



e

I o TR N,

i T
3T 1 Chyslizk
a =1404.4+4.8215 ¢ — 0.047562¢2
+0.00013541¢% m/s
MFFRES

273+ ¢ >1“
273

H PR o HFITER 8 1,

a =331.68< m/s

%8 RUEPEHNENHEEEEm/s

BEC 0 20 50
TRER 331.7 343.6 360.8
b 1404 1483 1544
X @ 1460 1451 1437
HoM 1923 1869
-] » 1242 1168 1067
] .. 1187 1121 1024
* 1324 1184

1-1-4 HHKErSEEhEY
MEHIERRED, WG TRANETET
T RAPE R dy, M Hde, B 72 B 0K T
LERMEBE S W FATHOBIR S (RO B AR R
H) v5du/dy RIEH, BR
) du
dy
P BIH % A BRAR KB DR BE G RERBO.
Wy » BB LA TR, BB ESD R
ik, H30°'CLLTARI#E, EEB T, LA
FEH % 1000kgf/cm® Ze 50 e /b, 3FTF ok, B
(Meyer) #84H{ & =up,/(1+ "‘12 +eo®), Ktk i
#EREER B BT, BB (Sutherland)
gl

273+ ¢ 273+ ¢ )3/*
273+ t + ¢ - 273

R #o— 0 'CHEY £,

B =4y

t —BEC
CyyCay C EREHY,
BE, T, kBN
B,=pe®?

R vp—ENH pkgf/cm By oy

F1%® Au#Ew 83

p—7F lata K &
a—— AR E B, £9 25 0.002~0.003
cm?/kgf )

1
0.5

) .
- 0.2 312
< 0.1EL \ . §

*\ 13
0. 05|
EY 173 '\ 1 P
0.02 \Q’
0.01 D

0.005

logyo{ 12X 10¢

-

0.002
0.001

0.0005

0.0002
0.0001
0.00005

0.00002

0.00001 trriry el ) 1
~10. 50 100 150 206

HE C

M1 NESBEEMXREL
1—EM 2—BEE 3—HMm 4—%KA.025) 5—10%
ik 6—20% frihk 7— MW (0.694) 8— M
(0.717) 99— (0.813) 10—JRM(0.855) 11— m
(0.925) 12—JRM(0.96) 13— M(0.984) 14—
fr ok (0.89) 15—4riM (0.928) 16—HLIRM (0.904)
17—HLE M (0.91) 18— T M(0.88) 19—TH ¥ m
SAE30 20—FJEMM SAE30 21—H—~o 41 E
Wil BB 22—% 23— W My 24— B M (0.964)
25—t 26— MMM (0. 91D FEIMK MR M F4°C

KRR
T: 8
13(10" 2.5 2.6 2.7 2.8
- ! Toge T T 1 BT
- - K GuRARE) >
\l = . /
o5F 17
S 3 L 714" (‘oullm'

o N
n
|-
%ﬁn
1!
m
\X\J

=
g Quat/="
1 o . —.
e e
ptrerrtparttorpbarggh AR
-~100 50 100 ° 200 300
Hax c

B2 sihSESEEMNLREH

(4) RHEMUETANERRBARRARN HE Y
AEAMEIPAHFER. 1. . R2PFHLHE.



8-4 8K AXIW¥ERGIF
3 2.5 2.6 zi7 zii (cSH,
| ‘ i B SREAG L, v EREL, %2 ME 1~
s - g 4, ERFEHIEHAR L atalf HE,
1% | —¥]
L— 2
-2 1 E 10
B 10 1}:4 -
a AR ket/ = Yy
5 14/ B4R 2
Rl B
2 2
RS
(e 2
0.5 i (8kgt/cm?) 3 e A(T5)_
% X N\ B so')z(”" KR8 ~T5)
0.2 .—01® — e
0.1 Qﬁ(—_ﬁz;go,) =, 2 0'; 1 lgll%fzsl')lj(;l 1 (l? 31.) I(o[) 1ty
. 8 : l ™ Tk 14 1000 1500
0.05 %7\\ 2 por100°) EH ksf/cx‘n‘
0.02 K(1atm) i B4 SHMESENNXR(ETRSSHE
‘ * Ty / ' 1R, ¢ O kRN BEC)
0.01E o t&m’k{?&) 1 '
E L  EMTARA MR b, TR
—100 s 100 B 200 300 ¥5 v zEAK EHENE S FIRiXR,
. v -- °E, [
M3 EsMESEENXEEEEESE RRBRDR, BRAKEE, HREEDS,
‘ H BB A 0 T E L% AR
pRYTRAL kef-s/m?, 7£ ST BLr S A v (m?/s) =0.245 X 107°R
NS/m?, FECGSRAIHIHAIA (P =7.60x10"%E
1P=1g/(cm-s) =0.220x107°S
= 1dyn.s/cm? 1:1-5 REKIH
=100EA (cP) Wk FRE BT FoI0 RS 25K KA
=0.1N-s/m* (Pas) R, RSB, WERERAKE LIS
=1/98.1 kgf.s/m? #E|DHAREKRS . FFRMBR HEFIER 9

B CEHRERED v = 4/, Rylfich  FR10%, HIEREER LItTRD, iR EE
m?/s, Bfrcm®/sPRA%E, St, 0.0l MR BEM AT, WHMIEERROMNETRD, ERPE

.' - . ‘ oy

10 2 3 5 16" 2 3 5 16¢ 2 3 mat
Vauth)

21'c 30 / 40
Ry i 50 100 200 500 1000 2000

®0C 30 40 ;
P 1 15 2 3 4 5 10 20 30 40 5080
Koy 31 4 50 100 200 500 1000 2000
vayto? [ 2 3 5 SU LI S 5 1t 2 s - st

s TURESYHXR

B9 (1)33 108 Trans. ASME, 57(1935), 193, 399, Wien, W.und Harms, F., Handbuch der
Experimentalphysik, ‘N, 4Teil(1982), Akademische Verlagsgesellschaft.

Bk (5) XY Wien, W.und Harms, F., Handbuch def Experimentalphysik, VI (1928),
Akademische Verlagsgesellschaft.



9 AGHBEERN N/m

MR |E®EWK| 0°C | 10°C | 20°C | 40°C | 70°C | 100°C
TR 0.0756(0.0742]0.0728/0.0695(0.0644]0.0588

* ’tﬁﬂl%ﬁ0.07330.07200.07060.06550.06260.0572

K (RE 0.474 10,473 [0.472 |0.468 {0.463 [0.456
254 10.0240]0.0231/0.0223(0.0206/0.0182

o bR F R 0.0236/0.0228/0.0210/0.0183/0.0155
£10 20°CHETSZAEMBASE

EHEKHDH N/m

X & 0.476 z = 0.0165

X 10 Q) 0.373 * 0.0289

B 0.0226 oW 0.032

b 3 M | 0.023~0.032 | 10%&E:AK 0.0754

B w [0.023~0.038 | & F M 0.0311

6 EHEAR

B r BmE PRk, BEERDTOE 6 3
BEF GUTFRE), HEHRE A%
h =2Hcos § /L(Yy—-?/)r])
Kb ¥ —— WA ER
Y — EETRE LHRERE,
0o —iMA, |
a, HMMOBIXN
k. ERAABM, BHBEEZELXERST,
55 B i 3 MEEEMM (MksEL B REBE
B, 0~0, TARSHM EEFBASH 0 =
130°~150°, HE:M AEBEMERES (F&EnE
EEXRTHREHHBIRE) HFARATERKNE
B,
b, EAWME »FILEERD a*=hr Mg =
0 i, )

LA Vg s % o

F1¥ AHnFEa 85

A =2H/C(Y -P')r3=at/rQ
76 20°Ch, REBMTEIH, =F Witk oy o
H, Dmm2F#Rz. kb 14.88, i % 5.763,
HEE 5.81, B & AERHES

15
P

5.8
b ~2E

Ab h, rHRfrh om,
1-1-6  KeytefamiREr. R 1)
1:1-7 SN TROBRE
R TR SENERSABERZIEHRLE

fREE, 1atm TAISARMBESFIT# 11, Kb
SEEBREHRER o CHAKR, HH, BBREX -
th L 5ED A EF B Sl 3 im ., :
®11 EHTFKEHRRE
CEBEC
) 0 20 40 60 80 100
ik
sE 0.0288/0.0187/0.0142|0.0122]0.0113 0.01i1
M4 0.0235/0,0155/0.0118/0.0102[{0.0096] 0.0095
o4 0.0489{0.0310/0.0230|0.0195 0.’0176 0.0170
Z AW [1.701 [0.878 [0.530 |0.359
- Raf 1299 710
1:2 K% h ¥
1-2:1 EH

FEREABRB AT, HREHMOHEES
MM EsM, WERTEE LE—RHD, &
HEREHTEEN. XTHIRBAHESD (REHR
B, BREWR, wREATHMTERAAL LHBEND
HAP, MEDBREPH

_ P =(AP/AA) suny=4P/d4
LMEHPORBHOMEATER B 4 £, 2=
P/A, UL EXRUEESBZNEE L £ fnut.

BEHBRERIES, THEAREEHES S

B EES, UBREH,

© BXBENK=2H/(Y -?)=a*——8FH,



