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SECTION 8 PHYSICAL PROPERTIES OF FLUIDS 

FIGURE P-2.1 
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FIGURE P-2.2 

0.90 I I I I I I I I I I ! I 
I I I I I I I I I I I I f J L L I I I I 

• 
I J 

IIIIIIIIIILII I I I I I I I I I 

• 
SPECIFIC HEATS OF PETROLEUM FRACTIONS 

VAPOR PHASE 

{.;-,/'- / 

0.85 

J/1 / 
/1_.,4;> / ./ 

/ ',/ / 

0.80 

m 
/ VI ./ 

/ /! ':'1-r;./ ./ 

= 
I/ / ./ 

/ VI / 
.I / ; 

v / '/ 

0.75 

1/ Yl 
.I v I (} ./ 

, 
/ Ll / ....... -.., 0.10 

!/ V1 ./ 
v ./ , 

v v / 
0.65 

UJ 
UJ 

/ 1/ y 

/ / v v <::.<;> ./ 

1/ / v "; 
v .I v v 

0:: 
Cl 
UJ 0.60 c 
X 

tri 
..J ..... 
:) 

1- 0.55 

l / / 1/ 

/ v / / v 
. i/ ./ 

j 

1/ 1/ 

±± / / .I j 

m 
/ / / m L_ .I / / 

.I .I 
X 

0 
0.50 

u:: 
u 
w 
a.. 

/ / 
I / ./ 

I , .I 
/ L / / 

I / 
en 

0.45 I / 
1/ / / 

1/ / / 
/ !I / 

/ I I 
f / 

ml§ 
1/ !/ / 

/ 'I' 

== 
1/ I 1/ 'I' 

j 1/ 
1/ / j L • .. 

If 
• 

0.40 

0.3.5 

/ / . 

If 1/ / 
/ 1/ / 

0.30 
1/ 

/ L 
r-UN!S OF CONSTANT WATSON T JfJ REFERENCE: 

.• 1 -
CHARACTI:RIZATION FACTOR= FALLON & WATSON, ;_ 

SP. GR@ 60° F. NATIONAl PETROlEUM NEWS -0.25 

-1M =MEAN !!OILING POINT DEG. RANKINE JUNE 7. 1944 PGS. R 372, R 375 

/ l I ' il.l II I I I I 1 I I I I I I I I I I I I I 
..... 

! I I {DEG. R. = DEG. F. + 460> I I I I I I I I I I I I I I I I I I 

0.20 I I I I I I 1 I llllli!IIIJ J I l J 

0 100 200 300 400 500 600 700 800 900 1000 1100 

TEMPERATURE· DEGREES F. 

www.tema.org ©Tubular Exchanger Manufacturers Association, Inc. 8-11 

https://www.normsplash.com/TEMA/115753934/Standards-of-the-Tubular-Exchanger-Manufacturers-Association?src=spdf


SECTION 8 

8-12 

u: 
UJ 
UJ 
0::: 

1.000 

0.950 

0.900 

0.850 

0.800 

0.750 

ffi 0.700 

0 
>< 

--.... 
0.650 

0.600 

0.550 

o.soo 

0.450 

0.400 

........ lt±' -

• 

/ 
/ 

/ 

;rn I-

-

'I 
/J/ 

I 
'/ 
/ 

v. 
/V I I 
J/ 

I 0.350 

0 

I I 
I I 
I I 

100 

PHYSICAL PROPERTIES OF FLUIDS 

FIGURE P-2.3A 

.. 

/ 

/ 
/ 

# 

l 
PROPANE -
N-BIJiANE v / 
N-fENTANE 

/ / v / 

/ / /V.-;: N-HEXANE 
N-DECANE 

/ / 
/ ';// 

/ 
/ 

/ ' 
/ 

!?:V 

v 
! 1/ 

I 
• 

I 

1/ 

/ 
I I I I 

I I 

.. 'iV 
v lh 

v 
/ 

1/ f,J 

/ v 
./ /I/ 

n 

IL.lV 
w 

'A 
v, 

/'(/ SPECIFIC HEATS 
-
-

/I 

== 
I- -

'J. 
t- OF -1/X/ 

v. N·PARAFFINIC GASES 

m A P I PROJECT 44 

NATIONAL BUR.!AU OF STANDARDS 

I I I I I 
I I I 
I I I I 

300 400 500 600 700 800 900 1000 llDO 1200 

TEMPERATURE DEGREES f. 

©Tubular Exchanger Manufacturers Association, Inc. www.tema.org 

https://www.normsplash.com/TEMA/115753934/Standards-of-the-Tubular-Exchanger-Manufacturers-Association?src=spdf


0.900 

0.850 

0.800 

0.750 

0.700 

0.650 
1.1.1 
w 
It: 

8 
0 
X 

a:i 0.600 
..J 
...... 
;::) 

1-
m 

cJ 0.550 

0.500 

0.450 

0.400 

0.350 

0.300 

m 
I 

' m! 
I I 

. 

I I 

-1--

c-r-- tt. 
If 

IQ II 
VlJ 

). 

v 
V.l? 

IAI 
r...J [1. 

f)V 

l.irJ 

I 

0 100 200 

PHYSICAL PROPERTIES OF FLUIDS SECTION 8 

FIGURE P-2.38 

I I 
I -r 
I 

1-

t-

c,. f.OECENE-f-+-
c, 1-t-

VI..-..... c. 1-f>ENTENE 

83 l/1/ 1.1" C. I·BUTENr 

1..- I I I I 

!/ A/ j 
c, PROPENE.-1-t-

1/ v [/ [;I c, ETHENE 1-t- t-v , .... 
/ 7 

........ I:"' I/ !/ .... 
1/i/. v v v 

1/ I./. v 
1:; 

r..- !/II' 
v b[/ / 

1/-
[A 

/6 v [&II 

j'g'/ 

lAd '/ v 
/rAV v 

/b v I;' , , TTl. 

11'1 
, I 

1/ " " 

• 
,_ 

IrA. ., 
'.tlir' SPECIFIC HEATS -

1.1 
14 

-
OF 

A 

N·MONO·OLEFINIC GASES 

A P I PI!OJECT 44 I • 
-

NATIONAL BUREAU OF STANDARDS 

=H- ! 
I I 

1-1-

=F 

300 400 soo 600 700 600 900 1000 1100 1200 

TEMPERATURE DEGREES F. 

www.tema.org ®Tubular Exchanger Manufacturers Association, Inc. 8-13 

https://www.normsplash.com/TEMA/115753934/Standards-of-the-Tubular-Exchanger-Manufacturers-Association?src=spdf


SECTION 8 

8-14 

0.850 

0.800 

0.750 

0.700 

0.650 

...: 
lJJ 0.600 
LIJ 
c:: 
C!l 
LIJ 
0 
X 
ai 0.550 

....J 

....... 
:::> 

Iii 
c) 0.500 

0.450 

0.400 

0.350 

0.300 

0.250 

0.200 

PHYSICAL PROPERTIES OF FLUIDS 

FIGURE P-2.3C 

ff1SE""-·-I 

··-

CYCLOPENTANE -

v 

v L 
'L v 

1/ v 
··- iL v 

I' 
v 

v 
f-

R=R 
1/ 1.1 

ETHYL BENZENE 
1/ i-

I I I 
! 

_l0_1Uj_"'_i i v 
/ V' I I 

1/ 
BENZENE' 

m 
/ 

II v 1-" 
./ 1/' 

• 
IL' f' 

II 
""' jt# "" r- p --

II 
I 1/ I/ t;; 

/ v 
II II' 

""' v 
v 

1/ II v 
""' v 

v ..... I ... L ... L .. 
II v v v 

1.1 l/ v I I I I 
r-1/ Ll 1/ v 

[/ IL II SPECIFIC HEAT 
v 1/ L I 

1.1 OF 
.l 

AROMATIC AND CYCLO·PARAFFINIC , 
'/ 1/ GASES 

/ 
v 

j/, / API PROJECT 44 
'(// m NATIONAl BUREAU Of STANDARDS 

lA / 

f. v 
/ I 

H 
, 

H=* I I I 
11 

I I I I I I 
0 100 200 300 400 500 600 700 800 1000 llOO l200 

TEMPERATURE DEGREES F. 

©Tubular Exchanger Manufacturers Association, Inc. www.tema.org 

https://www.normsplash.com/TEMA/115753934/Standards-of-the-Tubular-Exchanger-Manufacturers-Association?src=spdf


OE'G f 

400 

300 

200 

100 

0 

-100 

PHYSICAL PROPERTIES OF FLUIDS 

FIGURE P-2.4A 
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FIGURE P-2.48 

SPECIFIC HEATS-GASES 1 ATM. c 
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FIGURE P-2.5 
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FIGURE P-3.1 

HEAT CONTENT OF PETROLEUM FRACTIONS INCLUDING THE EfFECT OF PRESSURE 
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