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Table 2 Caleulated results for the thermal conduetivity as a function of tempernture and the hest of vaporization
ik izs) #HAam i)

" & - Tf__ A% AX10 EX10' AAD  AX10 T@i__gﬁﬁ A.Ef_?_*m
# 7. 3~143. 8 & 100, 248 0. 884 2.31 100.ETO 4.74 2.31 418 [9]
= 77, 4~126 1 101, 48R 1. 980 1.91 101,527 06,70 1.9 1.R4 [&]
# 90~ 150 22 101,63%  —0.072 2,14 100,618  —80.TEO 213 3,63 [8,8]
| 1630 15 3, 917 =258 500 2,32 103.617 —1112.2 432 .28 [&]

— e 216~ 300 g 101912 36.98 1.5R  101.45] 26150 1.&% T.08  [9)
¥ 235 --400 27T 106036 3,380 1.32 106, 935 2r.84 1.32 .63 [8&,9]
# 273.15~573.15  2¢  11&. 040 —6215 0.87 110L.764 ~—7T84.0 0.69 4,03 [&,9]

wih 263, 16~505 11 160G —27.58 2031 I00.OR4 —203.5 Z 31 LRE |8

MEL 253.15—473.15 2% 109,011  —1%. 44 0.BS 100.018 —19..9% 0. 853 067 [&]

& P F=-11 Z13. 1537315 1T 107.513 —I12.80 0.45 107.528 —132Z.9 .44 0.67 [&]
WHR-12 193, 15~365. 15 16 108124 —0.BTS 2,81 106,125 —E.830 2.81 4.028  [8]
wWER-112 253, 15~ 353, 15 11 10%. 267 14,66 0.24 103, 244 146.9 0,22 0,21 LB
* 283, 15~435. 15 16 108 508 —1%. 63 0.37 108.537 —20B.8 035 0.42 [8]
3 213, 15~513. 15 1% 105 43% —17.32 2.73  109. 448 1830  2.73 0.87  [E]
P - 198, 15~613 17 109. 082 T.BDZ 1.65 109.068 —80.91 165 4.1  [g]

] ¥ 248, 15~617 15 108 638 5,864 2,41 108.631 -GE T2 Z.41 5.0 o]

o 293, 15~516. 26 13 108, %43 —§, 201 1.27 108 033 6396 1.24 442 ‘8l

MHoHE 248, 15—430. 4 15 105,143 9 310 2,03 109.18% —OB.BZ 203 3.8P (9]
HEg 248.15~611.7 14 107. 130 40,16 1,99 106, BTE —4BD. 3 24T 1.6 [4]
o8 248, 16503 13 108. 877 3,74 2,06 108,002 —421.3 3,44 1.8l [%]

e 223.15~~513. 2 13 110.466 —I7.08 3.19 110,667 —376.2 545 1.7 [@

B 248, 15~ 47 12 111392 6010 303 111525 —486.7 329 1.e2 (9]

T 193, 15— 480 15 106.970 1484 1.82 106024 —156.0 1.73 4.83  [§]

[2E % 5 273.15—473. 13 & 109, 643 9.989 1.48 106.57% —105.9 148 2.40 [B.9]
£ 30 348, 15~875 13 114278 —36.49 1.66 113,608 —457.7  1.58 0.3% [8,9]
.| 391, 15--594. 75 1 107. 627 34,04 276 I0T.5T2 —2BE.3 211 Z.46 [%]

F T 198. 15~510 15 110,105 —13.47 Z.00, 110.126 —151,5 200 3.56  [4]

.- 173, 15463 16 104, 051 —@.520 1.82 108.117 —103.5  L.93 446 [5]
Fa - 110--263 17 104. 1584 5.652 2,61 104,187 —54.36 2,55 4,67 [8.9)]

BRI 261390 ¢ 107.786 —35.53 1.76 107.82¢ —3534  L.77 L.50  [%]

Rk 223, 15--430 13 108 387 —15.50 2,15 10B.412 —156.9 215 LT0  [%]

Wt 282, 65—~410 9 107.516 21.83 0.9 107.522 —21L.9 o986 1,90  [9]

Bl 293, 15~535 11 106 051 1670 1.76 106083 —17.46 1.75 3.84  [®]
P 110, 43~-100 14 1040. 273 B. 302 245 100,400 T0.31 2,51 540 [4]

Lk 184, 52~300 10 102 839 1.324 2.64 102 850 10.8¢ 2,64 529 [9]

ETE B73. 15—~405 9 106,168 —3B.66 0.3%3 109168 —3E4.0 0.33 068 [&]

B ke 198, 15475 15 10E. BBl — 4. 647 1.47 108,282 48,70 1.47 .61 [%]

ExEa 233.15~555 18 112 469 —9, 336 1.40 112472 —B7.13 1,38 302 [8,9]

IE 2 253, 15~600 13 113 856 —6.192 1.51 113.869 —66. 3% 1.44 3.79 [&,5]

4 273, 15473, 15 11 116. 867 —10.74 1.04 116,911 122.7 1,04 0,30 L8]l

e 1. 78 1,84 2,088

ok FE (o] (18] 8 il & Fr=—569

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

TR 1 i3 20 23
ARy IRT Y

2 Mk SmENSREBMn WY&

Fig. 2 Calculated thermal conductivity changing
with the heat of vaporization
walllr s LER{E o) i iE
- IERHR i —IE b 3 2B 2
A-- FME S a6 HIM T R

e 3 = 199342 H
'l'," —_
RS S
i %i“%x_h
5 ey
=S & wq“*mvu.qh“;hn‘k T
- [ . -“““-4.{ e 4,\“1
Mw
! —
-
] N S T |
n.z .4 (6 [, 8 1.0
T,

My MATHREUSTEENXSR

Fig- 3 Calculated results for the thermal
ronductivity as a function of temperature
sheecvs LR o RGoERE
oz aa— WRd— 5 Al I8
T-EEE -1

3 (28) R [ BB SR YCT R A B TR AR 5l 8RR E A8
SIS0, S FL A A G T A R S SR L A SR T R K T Y Warson A

i __T‘_ o
AH\y=AHw| S |
i ] I [* )

A AHG A ERA T, FTHEE R (AHW=T.45"),T.=T/T. .8 29 LA
(28),75

(29)

In(A)—A+B lrTI . _Ii -
3 (300 A S A e M B 8 R HCS R A 09 8 S 2 (300 X408 B BB SE B R L3k
2, FP A B8 Jamieson B S5 (1B B G B (S AR X560 i 49 81 2 M iR
#, R (300 1. 84% (1) H2 922 3001 K Reid BUHERM LR HEZ T BOH
WE A, A GO, REEER Gl . FH3B R T LR Bk R.
1 Btk
L EEMERER PR E R SR ARE EFHA TR AN MD & RS
SEEUE IR S L R AR AT LA R A 1 R G B 0 L WP AR TR P A O B AL B 5
R ELERME,. FHTIRRYEHEEMMMNZRE, HBAFHRERSREH WS HCH
AL BRI R 40P X 2 1 0 B T (v S0 SR A
2. ARG R RN SRR B —2HEE LR EL A ER E8e

B LU AR O R A I R, 5 Jamieson ERAMHE, EHRETHER, A HERR
SO A A TS L fE B S 8 a0 R4 Y, A (00 LR R 0 M R 4 T K

(30

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

MacE 1M

B S 2h R3S M T 0 R IR 1 Y 6 + 47

(D, FEEERLGW. XRB TRCH S HESIAMEREFE. T . COERH—ENA

HFHF5E.

AB.C.A—HRIEY
E, U BE S RS EE D
AR, — fE{LEE
gy —— f 1A 4 A o R
AHY Ehiah, ]/ mol
K—M#K=1.5
4 —— Boltzmann & ¥

M—mole &+ F &
m—— B4y i A
N— SGFH

Ny B ¥
n— B &%

ny EHiER Y (=0, 38)
o pa— JLER
aQ RN TR

R— SR
ro— B M
T .

# 5 #H B .

ALy —— M A EE
V— &8
Vi mole H H{#H
m—— B4 T EBREE (n=Vi/N)
Flfi s
a0 — M
e FREREY
A SHEH . oW/ (K. m)
@, A
s TFHER
pr R (pm = Na® V)
LM
L—— {0 CF-#F ) # A8
v B -l ) 1A
T AR
b i B
e—— R A
o —— H AT F e Af

=

T — HHEET =T /e)

£ % X W

| Reid B C, Prausnitz ] M, Poling B E. The Properties of Gazes and Liguids, 4th Ed. New York, MeGraw - Hill, 1987
2 Glasstone 5, Laidler K ],Eyring H. The Theory of Rate Processes. New ‘r'-:urk;—.‘u'[cfinw =Hills 1941, 4773516
3 Ertl H, Dullien F A L. ] Phys Chem 1973, 77(25), 3007~ 3011
4 7Zhang lisnhuo, Liv Honggin. J Chem Ind & Eng (Chinad, 1990,502) 276~ 288
% Hildebrand J H. Viscosity and Diffusivity. New York: Joho Wiley, 1877, 1~7F
6 Witk EE TR 1992, 19040,1~15
7 Wan Wazer ] K. Lyvons T W. Kim K ¥, &t al. Viscosity and Flow Measurement. New York, Intersience, 1963, 32--33
& WVargaftik N B. Tables on the Thermophysical Properties of Liguids and Gases. Washington, Hemisphere, 1575
3 Beston C F, Hewitt G F, P;iwsica.] Property Data for the Design Engineers, New York :Hemisphere, 1939
1% Chhabra B P, Sridhar T, Uhlherr P H T, et al, AICKE J, 1580,2603),522~528
11 Chung T H, Ajlan M, Lee L L, et al. [EC Res, 1988, 2704}, 671679
12 Guo M. Wang W, Lu H. Fluid Phase Equilibria, 1981, §001/2):37~—45
13 Les R ], Chan K C. Molecular Physice, 1987, 61(6):1431~ 1442
14 Michels | P J, Trappeniers M J, Physics, 1980, 101A.156~166; 104A 243~ 254
15 Michels ] P J, Trappeniers ™ J. ibid, 1581, 107 A 158163
16 ¥ NEA BEES Bt e kF P T IH R, 1990. 311318
T OMER @it e RREwRLebnE . R SRl 1079, 465472
18 Duubert T E, Danner B P. Tata Compilation Tables of Properties of Pure Compounds. New York: ATCRE, 1385

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

v 4R it T - it 19935 2 B

CORRELATIONS OF LIQUID THERMAL CONDUCTIVITY
WITH THE HEAT OF VAPORIZATION AND TEMPERATURE

Liu Honggin, Wang Wenchuan and Lu Huanzhang
(D partment of Chemical Engineering « Beijing Institute of Chemical Technology . Beijing 100029)

Abstract A model based on the concepts of free volume and activation energy was proposed
to correlate fluid thermal conductivity. Firstly, the validity of this model was tested in terms
of the results of molecular simulation on the square well fluid. Then, a correlation of liquid
thermal conductivity with the heat of vaporization was derived by introducing the cell theory
for liquids. For 40 diverse systems encountered in practice, the grand absolute average devia-
tion is 1. 78 percent for 569 data points. Finally, a two parameter model correlating liquid
thermal conductivity with temperature was presented. The correlation results of this model
indicate that our method is superior to Jamieson model in a wide temperature range for most
substances rested in this work.

Keywords liquids. thermal conductivity, free volume, heat of vaporization, temperature
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