New Jersey Institute of Technology

Digital Commons @ NJIT

Theses Electronic Theses and Dissertations

6-30-1955

Isobaric heat capacity of propylene over a wide range of
temperature and pressure

Joseph Patrick Tassoney
New Jersey Institute of Technology

Follow this and additional works at: https://digitalcommons.njit.edu/theses

6‘ Part of the Chemical Engineering Commons

Recommended Citation

Tassoney, Joseph Patrick, "Isobaric heat capacity of propylene over a wide range of temperature and
pressure" (1955). Theses. 2362.

https://digitalcommons.njit.edu/theses/2362

This Thesis is brought to you for free and open access by the Electronic Theses and Dissertations at Digital
Commons @ NJIT. It has been accepted for inclusion in Theses by an authorized administrator of Digital Commons
@ NJIT. For more information, please contact digitalcommons@njit.edu.


https://digitalcommons.njit.edu/
https://digitalcommons.njit.edu/theses
https://digitalcommons.njit.edu/etd
https://digitalcommons.njit.edu/theses?utm_source=digitalcommons.njit.edu%2Ftheses%2F2362&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/240?utm_source=digitalcommons.njit.edu%2Ftheses%2F2362&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.njit.edu/theses/2362?utm_source=digitalcommons.njit.edu%2Ftheses%2F2362&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@njit.edu

Copyright Warning & Restrictions

The copyright law of the United States (Title 17, United
States Code) governs the making of photocopies or other
reproductions of copyrighted material.

Under certain conditions specified in the law, libraries and
archives are authorized to furnish a photocopy or other
reproduction. One of these specified conditions is that the
photocopy or reproduction is not to be “used for any
purpose other than private study, scholarship, or research.”
If a, user makes a request for, or later uses, a photocopy or
reproduction for purposes in excess of “fair use” that user
may be liable for copyright infringement,

This institution reserves the right to refuse to accept a
copying order if, in its judgment, fulfillment of the order
would involve violation of copyright law.

Please Note: The author retains the copyright while the
New Jersey Institute of Technology reserves the right to
distribute this thesis or dissertation

Printing note: If you do not wish to print this page, then select
“Pages from: first page # to: last page #” on the print dialog screen



The Van Houten library has removed some of the
personal information and all signatures from the
approval page and biographical sketches of theses
and dissertations in order to protect the identity of
NJIT graduates and faculty.



ISCRARIC EEAT CAPACITY OF PROPYLENE
OVER 4 WIDR RANGE OF TENPERAYURE ARD PRESSURD

b} 4

JOSEFH P. TASSONEY

SUBMITTED IN PARTIAL PULFILINENT OF THR
REQUIRINENYTS JOR THR DREGRER

or

HASTIR OF SCIENCR
I¥ CEENICAL ENGINEERRING

IN THR
GRATUATR DIVISION
AT THE
NEVARY. COLLEGE OF ENGINEERING

JUNE 1955



DEPARTNERT OF CHENICAL EXGINEERING
NEVARR COLLEGE OF ENGINEERING

»

FACULTY COMMITIER

APFROVED:

JURE, 1955



Page
Sesmary | 1
Iatroduction
Derivation of Eguations Used in Calculations
Method of Caloulstion | 9
Discussion of Results 12

Fig. 1 The Effect of Pressure on the Isobaric Head Capecity
of Propylene Relative o the Ideal Qss State st
Various Tomperatures 15

Tg. 2 The Effect of Temperature oa the Ischarie EHest
Capueity of Propylene Relative $o the Ideal Cas
State et Various Preszures 16

Mg, 3.5 Compurisen of Presest Date wsing Marchean's
Constants in the Benedici-Webd.Rudia equation of ’
state 12 ealeulating the data 17, 18

Mg. 5 Comparison of Preseat Data with Data Caleulated
frvom Bathalpy Dats for the Effect of Fressure on
the Isodaric Heat Cepacity of Propylene Relativs
to the ldeal CGas State at Various Temperatures 19

Mg. 6 The Bffect of Pressurs on the Hest Oapacity at
Constant Volume of Propylens Relative %o the Idesl
Gae State at Veriouws Tosperstures 20

Pig. 7 The Bffeet of Temperature on the Reat Cepssidy at
Constant Yolume of Proypylens Relstive te the Ideal

Cas Btate at Varicus Pressures H3 3
Pig. 8 Graphicel Differentiation of Canjar's Nnthalpy Data

2% 50 Atm. Proscure 22
Ssmple Caleuwlation : 23
Peble I Caleulated Data 28
Sanple Caloulation using Morchmen Oosstents 8

Table II Caleulated Date using Merchman Sonstsnts b3



conTEN?s {Cont.)

Pags
Tsble IIT Caleulsted Data from Enthalypy Data of Canjar,
Goldman and Marchman (12) as Cempared with Present
Data 18
Table IV YValues of the lsebaric Heat Capacity of Propyleme
in the Ideel Gas State at Various Temperatures L6
¥omenclature b7

Literature Oited 48,



SUMMARY

This work was dome to meke possible more asourate dosign
saloulations for processes fhat reguire sccurate daba on the heat
eapacity of propylane st slevated tesperadures and pressuves,

The effect of pressure sud Sempsrsturs on the isobaric heat
capacity and the hoat Mg’wﬁ: at conatant volume for propylens
rolative to the 140a) gon state is presenied., The results cover
pressures from O to 9,500 PSIA and temperatures from 350°F. te
22n0°y,

An squation was derived from the Benediot-Webd-Rubin equation
of state., This squation gives the deviation from the {desl gas
state of the fscharic heat capesity of propyleme for the vide range
of pressures and Semporstures ¢overed. Oraphs and tables relating
the deviation of the ischarie heat sapmily, ihs deviation of heat
capacity at constent volume, pressure asd temporsture are included.
e results indicate that devistion of $he fecharic hest capacity
from the ideal gas state asused by the effect of pressure is
significantly large and most not be neglected. Small differences
in P-V.¥ data sppear to have a pronounced effect on the caleulated
heat capacity.

4 cemparison of the oaleulated dats has deon made and is
ineluded,



Bxuct thermodynemic dats ure ﬁmfo& in present-day industrial
caleulations in the flelds of high temperatures and pressures.
Industry ie making a conbimued effort to obiain move ascurate therme-
dynmmie informstion in order to facilitate more accurate design
calsulations. There is a lack of besic thermodynsmic data, particu-
larly st elevated Semperstures snd pressures. -

The thermodynamis property for which very little informstion
is availsble is the heat copasity of gesen and vapors at high pres-
sures. Previous investigations of the heat capecily of propylens
havs been limited %0 low teuperature and pressure for both the liquid
sad gaswous rmage. Auerbach, Soze and Lacey (19) gave the iscdarie
heat ospacity valnes of propylems at the Bubdle Polnt dedersined from
B0°F. to 160%F. and st stmospheric pressuve. Spencer (20) determined
the empiricel heat cspesity equation for propyleme in the ideal gaseouns
state from 291.1° 4o 3000°K. Xebe and Long (22) presemted the hest
cepacity, memn heat ospacity, eathalpy and heat capseity Win over
& sinilar range fo that covered by Spemcer (20). RHeat eapasities for
the ideal state of 29 hydrocarbon gases, including prepylens, were
calenlated st atacapheric pressure from 250 to 1500%F by Ssull (24).
Heat capacity for the 1deal gas ever a similar range to that soversd
by Stull (24) is givem by American Petroleun Isstitute Research Project
44 (1) frem 499.60% %o 2200°%, It {s generslly recognised thet these
are the most sccurate data avalleble to date but date ere lacking vhen
higher pressures sre snsountersd. Calorimetric technique for obtaining



heat cspacity data at high pressures is limited, Telfalr (21) has
done supersonie messurement of heat capacity of propyleas from 273°
to 490°F at low pressures.

~ Bines there are limitations as well se Aiffieulilies in obtaining
heat espaelty data at the higher preseuves, indirsst methods such as
the gensralined correlations or equationms of state are used to supply
this information. /in sxsmple 1s the generslised gorrelation of
Bantster (2), (4) whieh is very useful when no other data osn be found,

‘1% wap the purpsse of this work o obiain heat sapacity valuss
for propylene derived fyom an eguation of atats since the iqtmtim
of gtats lends {%s0lf most resdily %o the evaluation of derived therng~-
dyasuie preperties. Nost of the sguations presented are spplissble
to one fluld over o XM*&-& range of pressures snd temperature. One
of thesws squations Ls the van der Wesls equation which has beem used
in the design of bottled ges eylinders 4(15). A very lavge susber
(over 100) of equations of state have come into common use. The tvo
of the more valusdle equations of state ere the Beattie-Bridgeaan end
Bened{nt~-VebdRubin,

Inasouch es th-r?mu properties can be esleulated froa thelr
derived relatienship, /¥ o Beattie-Bridgenan egvatisn and the Benedtot-

Webb-Rubin squation have been applied S0 a muaber of flulds and emong
then some wwmﬁ». The Beattio-Bridgesan sguation of stats hes
bees applisd to the saloulation of specific heats of air, ssrben
monoxide, carbon dloxtide, hydrogen, nitregen, oxygen, methone and



k
sthylene for temperatuves up to 4000°F. and pressures wp to 10,000
poundis per square inch sdsolute (9). However, this squation was not
designod to reproduce properdies of the gas in the sritical renge or
above the eritiecal densisy as indicated by Sledjeski (§),

The Benedict-Webb.Rubin sgustion repreduces P-V.T data sscurately
up %o appreximately 1.8 times the eritfcal demsisy. Above this range,
osloulated values of pressurs are oo high. Aceording to Bensdiot.
Webb-Bubin (14) caleulated and obnerved oritical tesmpersiurss and
pressures for prepylens sgres withim 0.70°C. snd 0.70 stmespheres.
This equation is believed $o ds the mest ascurate in the field to
date. The ass of the Denediet-Weth-Rabin equation of state to prediet
isobarie hest eapasitios relative to the ideal gas state over a wide
range of tomperaturss and pressuras has besn presented for methane by
Sledjeski (8) (7), for propans by Seifarth (8) (9), feor n-dutens by
Olusck {10}, and for ethylens by Sibilia (11). Satisfactory sgreement
wvas oslablished in nll cases with mnma experimental date.

The pressnt work is sn sxtension of the above studiss to ansther
hydrocarbon, propylsns. KXo experimsntal or calowlated data on the
heat capasities of propylens at high pressure esn %s found in the
1iterature, so that up te the present time such beat capmoities had
$o be estimated for propylens from generslised oharts (2) (#) (23).
The present study has aimed S0 remedy the situstion by swpplying
caloulated data on the heat capesities of proprlens at slevated

preseures.
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Iz 8o far as the constzats have heen evalunted for prepyleme (13)
(14}, the Benedict-Wedb.Rubin equation has been applisd in the presens
vork fer the saleulatien of She Lscberic snd comstant volume heat
capaeisy of propylens. Values for the specific heat in the tdeal gas
state for propylens can be obtained frem APl Preject 44 (1) for
tesporatures %o 1500%%, %o ether publieched dats have been found which
eover the remge given in thie paper. The method of devivation from
the Banodict-Webb-Rubin equatian of the hest sspeeity velstien follswa,



DERIVARION OF THE EYUATION FOR i
THE XRNEDICT.WEER.IIBLH W

The Bensdict-¥ebb-Rubin Byuation of State (5) e
(1) P NP8 £ (BB = Ay =~ CoT2)a2 § (V2T . a)a?
# 2dd6 { 087 (1 4 v&?) 2 ~va?

Bypreasing savatien sheve in terms of volume rather than density,
(2) 2w 3071 { (BRY = &g - Co?™2)V-2 { (387 - )V3

4 8dv-6 1 ov3 (1 £ xv2)r-2e -iv-2
Expanding terus for methomatics) conveslencs,
(3) P = sl 4 BEre? o aV2 . 0T YT { wRer

o732 £ aavb { ovdr?, ~iv-2 PRSP ML e
Tor an 1desl gost
(8) L -3k
For an agtusl gee wo onn write:

(5) CpeChowmety-d)

Maing aod mmum Gy on the left side of the m:atiaa wnd
reayranpgingt

{8) f%~%§4(s¢~c¥$)—nucpuc§
From Sougen and Watson {3) (pg. 451, Byuation 90)t

™ &t
"TEe (8
By zsarrsoging:

(8 ¢y, - %u«?{ép\e/( )

bT'V



Differentiating equation {3) at constant velume with respsct to
Lomperaturs:

9) 1 ry~1 [/ 20,732 bET-
@ (‘S%)r . -2:*’# ??_ 4 3»2)‘: -7

Differentiating equation {3) at constant Semperature with respect
to voluse:

{10) (_A_ﬁ) s -BT7-2 L2v) (B, - &g - CuT2)
WIT _ay-b (va2 o o) -6oe\r?
for? V(v iy g alra)
Substituting eguatione (9) amd {10) in equatien (8):
(11) [ wv-1 4 (3,2 £ 20,70)72 § gm"3
L«Bﬂ?"‘%’ (1 4 1r-2)e =1V

“RIV2 273 (BRT « Ay ~ Co?2) }

(42T~ o) - 6adv-7
_{Q‘!“zﬂ"‘w {.30-b - 3y y-6 4 232'-8)

Trom Hougen and Watson (3) (pg. 573, Baustion 94) we have:
(12) (06y/30)g = 2O2R/32%)w
By rearranging:
(13) dCv » * (32p/322) 07
Ors
Vv
(18) Oy - 05 = (  2032p/)a2) 0¥

Yz

In order %o evaluste the integrsl, which is the second derivative
of the pressure st constant volume with réspect te¢ the temperature
amaltiplied by the sdsolute temperaturs, Bsuation (9), the firet
derivative, mst be differentiated arain:

(15) (Lprd), - 618 (o3 o ~2 f oyve5 o2 L gre2)
Maltiplying Byuation (15) by ™
(16) (36/3Mp = 603 (73 T2 | giv5 o172 | g v-2)



Ands
L " 4

(17) Gy - €5 = 6e2=3 (v3 "2y
Y ey

Y w
deve3( " (v8 r‘frzm b3 (TR

=0 vE®
Mﬁu&&w this series of integrals by performing the indlcsted

intogrations by parts, the follewing equation is obtained sfter
eollecting termm:

(18) ¢y - a: gg[ 4::35_"..:?.‘ 49%}

a«muw&m Timites

(19) ae-c:,.%{z;_;";f J.g,%}-% ;gg.?g-"‘z

Substituting Bgustiens (11) and (19) inte Bgumtion (6), the desired
expression for (G - €h) in the terms of the Nenedict-Vabb-Rublin
squation of state is derived. The complete equation (20) 1 showa in
the following:

2
3 -2
[gi&gﬂg&,hugg«% (1 43/v2)e ]

(20) (6 - p) = -2

‘.g-g’(n,waAg-e,/ﬁ)»%(ua@-a)o;w

4%‘, ( <3/ = 3U/¥6 § 21298 T
0 -2 . -
Bl e el




HETROD OF CALCULATION

Yalues of heat capacity of prepylens for the ideal gus stabe,

03, are svailsdle from Anericsn Potroleum Institute Researoh Projeot
k4 (1) asd 1isted in Table IV. Since the values of heat capasity for
the 1deal gas state Op and O3 are subject $o semstamt revision, all
of the saloulations and graphs are presented in the ferm of the devia-
tlons from the 1deal gas state (0, - C3) or (0 - C3) rether than
ealeulate the shaolute values. Dyuations 19 and 20 were used {n
caloulating these devistions. The follewing method of caloulation
was need:

1. Yalues of molal wmb ranging from 0.17 to 5.0 liters
wors sssumed at preper intervals ab a selected sonstant
tomperaturs snd the serresponding pressure wes ealculsted
from Eguatien 2,

2. Jor the same values of pressurs, velume and tempersture,
Byustion 9 vas used to ealoulate (az»/mf, and Bquation 10
vas used to osloulste OP/37)e. These resulis are thea
substitated iats Nguation 11 te give wvalues of (G, - O)).

3. Taring values of (Cy - 03) which have been esleulated by
Equation 19 uader the ssme conditions as shove and
substituting in Hquatien 20, the desired values of (C, - @)
ware obtained,
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This procedurs of calculatien wass repeated for fifteen leotherms
frem 350.31°F. %o 2200.31°7. for pressures uwp te about 9,500 PSIA,
The mmu’ of thess aa!.ﬁuiaﬁm are given in '-!‘a‘bio I. Plgare 1 18
a plot of these data ma}ms s range of 359;3}»“?. %o 2240,31°F.
and pressures up to sdhout 9,500 PSIA, A mi«ta stapvise caleulation
is given in the Ssmple Calculatien. |

Using Plgurs 1, a svrsss-plot of the data was mede showing the
deviation in the heat sspucity valuss ns a function of temperature
for ischars from 100 %o 7,000 PSIA, se shown in Mlgure 2,

Likewise, values of (Cy - 03) versus pressure were plotted in
Yigure 6 and ervoss-plotted in Pigore 7 to show the variation of
(Cy - C}) with temperature for verious iscbars.

Morchusn et al (13) also give comstante for the Henediot.Webd-
Tibis eguation. A eomparison of the data along two isctherme of
530.31°F, and 710.31%P, wes meds. The coloulations wers performod
in the stepvise methed s indleatod sbove. Results ers listed ia
Teble 11 and couparison plot s shown in Pigurss 3, &,

Thermodynenie data of Canjar, Goldmsn and Marchmen (12) list
enthalpy data of the superhested wapar in a pressure range from
0 - 200 atwospherss and temperature range from 120°F, to 480OF,
These enthalpy data were converted into values of isebarie heat
cspaaity (0 - C‘;’) by ueing the ah&m«-a&ﬁ method of differentiation
n# descrided by Minister (17). The method iz as follows:



11
1. 4% » seleoted preseurs, tadbulate (R - i) for a series
of temperatures.
2, %ake increments of A(H - §) and (At) for emch isterval
tsbulated and values of A(H - H)/At for that interval,
3. Plot A(E - B)/st versus temperature by draving
rectangle having the width (At) end the height of
AlE - B /s,
k. Drew a smooth ourve, cutting the herisental lines in
such a manner $hat the area under the curve equsls the
sum of the sreas of the rwﬁmz,u.
5. Reed off the ordinate of the curve which represents
a(2 - )/a% snd squale (€, - G3) at any desived temperaturs.

An 11lustration using this method is presented in Figure B st
50 simospheres. Yor couparissa of present data with Cenjar's date
(12), pressures were selectsd at 35, 50, 100 and 200 atmospheres.
Besults are listed in Tuble III and & comparison plot is shown in
Figure 5.



DISCUSSION OF RESULYS

Ia se far as no experimental heat capasity data sre svailsdle
in the liderature for the range hersin covered, it is 4iffioult %o
estinate the accurssy of this werk.

Since Shore wars two sources of constants availsdle, Marehman
ot sl (13) and Benedict sad se-vorkers (14), a comparison of results
from the twe ¢ets of dats was made to substantiste the sscurssy of
this work. Yhe caleulated data are 1isted in Tadles I end II and
results are compared im Pigures 3 and &,

Tigure 3 shovs the comparisen with (C, - C7) data for the
$30.31°7, and 710.31°F. isotherss. An inspectien of Figure 3 shovs
the values of Marchman's Gthts give grester deviation st the
530.31°F, tsotherm from the 1deal gas stete than the valuss herein
caleulated. There is no deviation Detweon the two sets of results
at the 710.7°F, tecthern.

Pigare 4 shows that the (O - C§) values using Marchuan's
constants give s grester devistion fyom the idesl gas state at
530.31°F. and at 710.31°F. than the velues herein caloulated. The
84fforence betwoon the two sets of data is more pronowssed st the
lover tespersture. However, the absoluke magnituds of the difference
csnnat de considered adnorasily large,

Canjfav, Goldmen and Marchuaa ot sl (12) state that P-V-7 data
of Merchuan ot al (13) and Sage et al (15) sgree rather well, but
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deviate somevhat from those of Venghan snd Graves (16), However, the
wvork of Venghan and Graves (16) and Bemedict (14} conntents covers
8 greater tempersture range (25 - 300%C.). Yherefors it is felt that
Renedict dats used and pressnted in this paper ere more applicable
and prefershle for the temperatures used.

In the thermodynamic tsdles of Csnjar, Goldman and Marehman {(12),
snthalpy velues ars tsdulated for the superheated region for a pressurs
ronge of O to 200 atmospheres and a temperaturs range of 120°F. %o
480°F, Since the data of Canjar's (12) tsbulste enthalpies, thess
anthalpy data hed to be converted 2o heat capesities for purpsses of
somparison. The methed of ealeulsting the heat capacity date from
enthalpy deta i mentioned on pages10,11. The graphicel comparison
is presented in Pigure 5.

An inspection of Figurs % shows substantial sgreemant between the
present dats and the {5? - e;) values which have baen caleulated from
Conjar's (12) tabulated enthalpy data., This is o De expected, since
the prosent deta and Canjar's tabulated enthalpy data are doth based
on the Benediot.Wobh.Budin equation, However, even though Canjar used
residusle fron the Bensdict-Webd-Rubln equaticn so that (Gy - O7)
values based on Canjarts dats ney de more scowrate than the present
dsta, Canjurts data sover only a small rangs of temperature and pressurs.
YThe discrepancy that scvurs is a direct result of: (1) Dasing caleula-
tions on Canjar's eathalpy dsts which gre tabulated o only four
significant figures and enthalpy differences are therefore known o
only 2 or 3 figures: (2) comparisen of the dats vhers slope of O - e;
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rersus temperaturs is very steep ss that mﬁ:.'m differentiation is
not aceurate; (3) simor grephiesl errors; (i) Canjar teking inte sscount
pressure residusis in deriving emthalpfes with the B-VoR equation,

The residusls corvect for the deviation of B-W-R valuss from observed
velues of pressure. Hence, Gy ~ Cp valuss based on Canjer's data may

be more ascurate than the present data.

¥or the values of isobarie heat cspacity and the speeific heat
at constant velune of propylens, results of the preseant study ave
recommanied since ne other values are %o be found in the literature.
Sinee small differonces in p.¥.T dats sppear to have a pronounsed
effect on O, - Cf values {Pigure &), the results presented in ibis
paper for O, - G are Delieved %o imvelve & larger perceatage error
‘then the results for Cp ~ 05, Hovever, Op ~ €} vepresents a small
correction to the hest capnoity at sonstant wlm sad relisble values
of Cy for propylens can be obiained with the ald of $he ohart for
Ov « CF (Pigure 7) developed in this paper, The gorrelation of
€p - €} (Pigure 2) is likewise Beliaved to bs & relisble source for
the ealenlation of G, values of propylene over s vide range of
tm&t&rm and pressures. ' |

The present work is the only systematic sompilation of heat
sapecities of prepylene st elevated pressures. It is recommended that
these values should be used for ascurate design celoulations for
processes ihat roguire accurate dats on the heat cspasity of propylens
st olovsted temperatures snd pressures,
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SAMPLRE CALCULATION - BAUATION (2)

P o ROIY £ (BRT = Ay = G/ENL/PR £ (o2 - A3 £ aif16 £ (o) (1 4 W) (1fe'1T)
Ae ® 6.31220 1 ate. = 14,696 1b./ag. in. obs.

By = 0.0850647 . o | o
MI % x

182, 57567 ¥9%
eelics s, Proprisme °F
o= 22,7183

% = Absolute temperatures, °X
= 650.00°F
R= 008207 4 gs Atnospharps

" = 0, 0187099

. namﬂjé
daamﬁﬁ%
Y = 0,0182900

? = Volume, Iiters
P = Absolute Fressure,
‘ Aimsspherss

5“"%‘5"“’

elt LY,
1‘%& Y‘I{g '

0,18  296.363859
@2‘* e
sa3 g
2 3.982000

177.818156

0,50 106.691000

2,00
: 3;%

53.565500

26,672750

10.669100

~49,511613
«41,821824
10 .h55556
-2, 613864
~0.653466
~0.104555

37?%1
2v9msn
| 6.289558

81.891429
53.52067
18.815098
11,50863
3.820727
0.178260

0.002785
0,00004k

0.0000002

37.0h9442
28.00503

19.0200m

1& 99#59

cmm

a.em :

0. 001984

373.007580

wvm
238.75660

kf 212.2877%

amﬁﬁ .o

100, 14248
51.20106

26,0776

$481.718808
5421 ,7861
3508.76699

3119.7808
2098 1772
1471699

5 333,237395{

155. 3:}13@3 :




2
| | e
205 v3 ~ (20/¥20%) (1 4 W¥2) (2fe }]

wennl . [av £ napet 4 200/1220 4 W8/ - (20/97%

/v

| D.455%4

0.410350

.30 0.273566

0,168100
0.08207

0.0410%5
. 0.01651%

0. 21571
0.37532
0,131971
8.111700
0.07797C
0.027925
0.008981
0,001 7S
0.000279

SANPLE CALOUTATYION ~ ByUATION (9)

0. 098704
0.075950
0,06085%

0.052168
0.035533

w/v

0.26323%6
0.191899
0.126177

@«mﬁ‘

©.600128 0t

~tze/39N) (1 4 Yﬁ%afamz )

~0. 19676
«0,086172

0. o7
mﬁf
aunm
mf[ |
-e&mm -
-0,000006

Or/ 3ty
©.893679
D.770559
0.603721
0.543262
0,416350
0.211175
0.6930%7
0.043678
©.016827

{a?fw)f
0.798662
0.593761
0.360479
0.29513%
0.173347
0.0543595
0.008656

0.000283




SAMPLE CALCULATION - BQUATION (10)

QPN T)g « ~B2/12 o (2/10)(BIET-A-Co/72) = (3/3) (BR-) - Cas/¥T £ (e/82)(2/0 TT0)
(-3/7% - V6 . 2Y2pE)

LA 4 %F.M.&} ~(3/7%) (bR%ea) ~Sadf¥? ;‘W [ -.35 "?é ¥ gg_j (32/3%)g
&

0.18 1646466181 B896,%8806% -639.626009 ~M5,670917 «533.64h066 ~2265,0195
0,20 ~1333.637500 653.466000 ~419.658750 ~16S,3Ah83% ~379.895855 ~1645.0707
0,23 -1008,82186  529.664350 -239.951200 -62,1591% ~233. 857614 ~1115,3150
0.25 -853.528000 334 574992 171892228  ~98.475250 ~171.988472 ~837.509%%
0,30 ~592.727719 193.619519 -82,89549%  -9.677221 -85, 206862 ~577.98578
0.50 ~213.362000 41,82182% ~10. 743268  ~0.270900 ~11, 990076 ~194,16442
1.0 53348500 5.227728 ~0.671858  ~0,002116 ~0,728302 ~b9.519682
2.0 S1RIMITS 0.65%66 -0.081966  ~0,000017 ~0.085533 ~12, 770627
5.0 «2,133820  0.0L1I822 ~0,00107  ~0.000000 -0,001164 -2,098238

£z



0.18
0.20
0.23
3;25
0.30

0.50

1.0
2.0
5.0

SANPLE CALCULATIOR - EQUATION (19)

- 1 97 -
oo e St -

%[Yax * ;!T;LW ’cgﬂ

0.142688
0.1423308
€. 143511
0.14325)
01521
0.137292
0.131044
0,127087
0.124502

6o /Y23

-0.122872

-0,122572 |
-0.122572

-0,122572
«~0,122572
-0.122572
«0,122572

0.020112
0.82073%
0.020939
0.020669

. 0,019607

0.018720
0.008472
0.008515
0.001930

92



0.18
0.20
6.23
0.25
0.30
0,50
1.0
2.0
5.0

Grom?Z

0,798662
0.593761
0.368479
0.29513%
0.173347
0.084595
0.008656
0.001908
0,000283

0PV, -rg:/ ;:ag (ey ~ oF

~-2269,0195

-1645, 6707

-111%,3150
-897.5093h
-577.98578

-9, 51964
~12.77043
~2.09524

SAMPLE CALCULATION . BQUATION {20)

tapww;}sﬁspa-cﬁ,l{o,»gz) -X

0.228791
0.234607
0,212607
0.213744
0.19404%
0.149290
0.113620

0.09715

0.087836

*

0.020112
0.020736
0.020939
0,020669
0.019607
0,015720
0,008472
0.00551%
0.001930

)

-R

-0, 08207
~0.08207
«0.08207
~0,08207
-0.06207
-0.08207
~0,08207
-0.08207
~0,08207

«- OPPDE £ (oy - b -m
Criv)p

(ep -~ 3‘)

6:&@6&33
0.173273
6.151476

- 0,152343

0.132482
0.081%40
6.040022
0.019560
0.007696

(ep ~ €63)
B
©.096Ckh1
0.0997%8
0.087200
0.087699
0.076266
0.087171
0.0230%
0,011260
0.005471

pe PSIA

$481.7188
B2}, 7869
3508.7670
3119.7808
2598 1772
1871.69%9
752.45078
383.23729

155.31188



v p (PSIA)
2.-.350.31°%

0.% 1281,6147
0.50 835.6373
.75 604, 3582
1.0 473.4797
2.0 253.2690
5.0 105.4896
2 . hho 1P

0.2% 1928.853%
0.30 1574.2751
0.50 998.7233
0.7% 703.9719
1.0 5h, 6837
2.0 286.1818
5.0 118.0840

(e ~ o)

0.447798
0.26h878
0.187122
0.154686
0.1124022
0.093660

0.353783
0.319187
0.211700
0.160405
0.137496
0,107252
0.091528

TABLRE I

CALCULATED DA%A

(e - ¢})

[~y 3

0.059088
0.084361
0.032551
0.025531
0.01360%
0.005815

0. 045409
0.043075

0.032339

0.023730
0.018612
0.009917
0.004239

-R

-0,08207
~8.08207
«~0,08207
~0,08207
-0,08207
~0.08207

~0.08207
-0,08207
-0,08207
-0,08207
-0,08207
-0,08207
-0.08207

(e - €3)

0.524816
0.227189
0.137603
0. 098147
0.045556
0.017405%

0.317122
0,280192
0.161969
0,102065
0.075038
0.035099
0.013697

(6, - ) (& -2p)
B %
0.25455% 0.038015
0.130774 0.025537
0.079214 0.018739
0.056500 0.015697
0, 026225 0.007831
0.010020 0.003348
0,382558 0.026141
0.161298 0.024797
0.093241 0,018617
0.058756 0.013661
0.082621 0.01071h
0.020208% ©.005709
0.007885 0.002u50



p (PSIA)

1723.5118

14839087
1078.9258
753.0106
579.8058
302,5000
126,3133

32919957
2319.2508
1878, 7474
1609.9530

(o ~ ¢y

0. 318241

0.,283044 -

0.253053
6.196809

0.151320

6. 131467
0, 1088158
¢.090727

0.323108
0. 315255
0.286036
0.256212
0.230979

TABIE I

CATOULATED DATA (Cont.)

(e, - 3)

C.0%9227

0.037211
0.034710
0.027936
0,020899

&&m.
0.008567
0.003662

0.032h0k
0.038227

0.032363
ﬁﬁﬁ‘@iﬁ

~R

~0,88207
-0,08207
-0,08207
-0, 08207
-5,08207
-3, 08207
~0,08207
~0,08207

~0,08207
-0.08207
~0,08207
«~0.08207

0.27598

0,236185
0.205697
0.140675
0, 0897w
0. 065476
0.031311
0,012319

0. 273439
0.267602
0.236083
0,206505
8.179101

{og - e;?

{% - ﬁ;)

"
e, - &)

0,158538
0.137116
6.118414%
0.080982
0.051666
0.037693
0,018028
0.007092

0.157511
0.15%935
0,137057
0,118679
6.100103

0,022%82
0,023421
©.019984
0,016082
o.011800
0.009256
0.004932
0.002108

0.01865%
0.01970%
0.019640
0.018630
0.017381




0.171067
0.138026
0,12247%
0.100968

0.02126%

0.615603
0.012238
0.006521

0.138231
0.126971
0.120866
0.091043
0.06347%
0.05119%
0. 03030%
0.014613

0017255
0.017%13
0.017188
0.015211
0,012253
©0.008982
0.007045
0.0037%%



Y p {PS1a)
z - ész ﬁ’l

0.18 5009,5147
0.20 k0237120
0.23  3191.3657
0.2% 28h0,1185
0.30 2279.6462
0.35 193 k148
0.50 1362.7676
0.75 926,77
1.0 704 4864
2.0 260.7393
5.0 146.6508

(c?~ a,)

0.263119
e.zﬁsﬁﬁi
3.2#1673
0.23242
0,210908
0.193091
0.158019
0.130543
0,117257
0.098710
0.088509

(e, - })

©.026100
0.026911
G6.0271 7%
0,026624
0,028:458
0,0237%
0.0191063
©.,015018
0.010995
0.005858
9;‘30255@

TARLE T
CALCULATED Da¥a {Cont.)

-R

-0.08207
-0, 08207
~0,08207
~0,08207
~0,08207

-,G.W .
-0,08207

-0,08207
=0,08207
-0.08207
~0,08207

L]
(ep - ap)

0.207149
0.200272
0.186777
0.177178
0.154283
0.134759
0,095052
0,062791
0.046172
0.022498
0.008943

(e, - o)

6.119249
0.115291
0.107522
0.101996
0,088816
0.077577
0.055719
0.035917
0, 026580
©.012951
0.005148

0.015025
0.015492
0.015643
0,015442
0.014658
0.013665%
0.010997
©.008070
0.006330
0.003372
0.,001542

1€



4 p (P51A)
z - ﬁi.ﬂ’!
0.18  S14h,28M1
0.20  ¥135.8166
0.23  3282.0705
0.25  2920.070%
0.30  2341.0220
6.3  1984,0122
0.50  1393.9551
0.75  945.8506
1,0 718.21%1
2.0 I67.1740
5.9 149,1262

tcz?- ey}

0.256553
0.248910
0.235508
0.226573
0.205917
0,198470
0.155314%
0.128852
0.116128
0.098243
©0,088215

0.022622

- 0.023325

©.023553
0.023249
0.022055
0.620575
0.016558
0.012150
£.009530
0.005078
0,002170

-0,08207
-0,08207
~0.,08207
-0.08207
-0,08207
-0,08207
~0,08207
-0,08207
~0,08207
-0.08207
-0,06207

0.197105
0.190165
0.176991
0.167752
6.145902
0.136975
0.089802
0.058922
0.043588
0.021251
0.008315

0.113467
0.109472
0.101888
0.096570
5.089%1
0.078852
0.051696
©.033920
0.025002
8.01223%
0.004787

0.033023
0.013528

0.013859
0.01338h4
0,012606

~ 0.011844

©0,009532
0.00699%
0.005486
0.002923
0.001249




Npa—— - -

v p {PSIA)
06.20 4h231.7869
0,25 3119.7808
0.30 2495,1772
0,50 7. 6939
1.0 752.4508
2.0 383.2373
5.0 1555118

7025.971
6158.626
1988477
3518.587
2913.345
2354.021

0.234607
0.213754
0194945
0.149290
0,113620
6.097115
0.087836

0.222898
0.219756
0.212500
0.193926
0.177921
0.16501%

0.020736
0,020669
0.019607
0.014720
0.008472
0.00451%
0,001930

0.015717
0.016102
0.016602
0.016548
0,015698
0. 01L46AS

TARLIR I
CALCULATED DATA (Coni.)

-0,08207
-0.08207
~0,08207
~0.08207
-0, 08207
-~0,08207

(o - &)

0.173273
0.152343
0.132482
Q.Qﬂlm
0.040022
0.019560
0.007696

0.156545
0.153788
0.157032
0.128405
0.111549
0.097590

(o - &)

0.099748
0.087699
0.076266
0.087A7
0.0230%
0.011260

-G, 00B431

0.090118
0,088531

0,08h682

0.072919
0,064216

0.056180

{c, - &)

0.011937
0.011898
0.011287
0,00847H
0,000877
0.002599
0,001111

0,009048
0.009270
0.009557
0.009526
0.009037
0,008431



0,50 1626.3%0
1.0 820,626
2,0 415.663
5.0 167.667
0.20 6116, 490
0.25 4309.567
0,30 3503,758
0.50 1932,025
1.0 955,814
2.0 h78.808
5.0 192,323

0.139729
0.109536
0.092704
0.086787

0.185079
0.168470
©.15806%
0.126981
0.103896
0.092883
0.086149

0,011785
0,006783
0.003614
0.001545

0.011122
0.011086

0.010516

0,007895
0.00h55h

0.002621
0.00103%

TANLE I
CALOULATED Dars {Cont.)

-R

-0,08207
~0,08207
-0.08207
-0,08207

-0,08207
-0,08207
-0,08207
-0,08207
-0.08207
-0,08207
-0,08207

(e ~ o)

Ga-mel °F

0.,069445
0.035218
0,014248
0.006262

0.113091
0.097486
0,086511
0.052816
0.026369
0.61323%
0.005113

(c, - e;)

. 4

L]

©.039977
0.019726
0.008202
0.003605

0.065103
0,056120
0.083802
0.030505
0.015180
0.007619
0.0029%%

(c, - &)

0,006784
0.003%05
0.002081
©.000890

0.006403
0.006382
0.006055
0.008555
0.002616
0.00139%
8.000596



p (PSIA)

.20

7261,487
0,28 5108,755
0.35 3330.098
0.50 2538,068
1.0 1090866
2,0 542,70
5.0 216,967
0:20 8400, 099
0.28% 5902,123
0.28 50h9,660
035 /S
0.50 2581,616
1.0 1225.153
2.0 606,217
5.0 2h1 804

0,165757
6.5152186
0133821
0. 118571
0.100055
0.090896
0.083548

0,153857
0.151350
0,13564%
0.125605
;112848
0.097290
0.089132
0.085008

TABIE 1

CALCULAYED Da¥A {Comt.)

(ey ~ oy)

0,007811

0,007786 |

0.0068%90

0.005545

0.007191

’9';092?0; :
ﬁim ,

0.005695

0.005676
0.00551%
0.00502%

0, 00KO43
ﬁnmm :
QQW ’

0.000530

-3

-0,08207
-6, 08207
-0,08207
-0,08207
«0,08207
~0,08207

-0, 68207
-0.,08207

=0, 08207
«~0,08207
-0.08207
~0.08207
-0, 08207

0.091498
0.077902
0.0586h1
0.0b2046
0.021177
0.010527
0.0077H1

0.077182
0.061946
0.059089

0.088559

0.0821
0.C17547
0.008302
0.003468

0.045431
0.037393
0.034016
0.02795h
6. 020045
0,5610101
0.008779

©,001200

(e, - €5
.

I&; r

0.008497
o.0oua2
0.003967
0.003192
6.0018%7
0.000979
0,000419

0.003278
0.003268
0.003175
0.002892

0.00133%
0.000715%
9’. m

14



Y p (PSIA)
0.2¢ 9515, Ty
0.25  6680,375
0.30 5206,197
0.35 4289 .207
0.50 2837.002
1.0 1355.576
2.0 667.785
I - 1800, 01°2
023 9mom
0.25 8279.180
0.30 6421 A1k
0.50 3a48.132
1.0 1626.550
2.0 6247

{op - &)

0.139751
0.129070
0.123757
0. 116378
0.106408
0.095650
0.689549

0.126841
0.122998
0.11639
0.102926
0.092622
0.088063

PABLE 1
CALOULATED DaTA (Cont.)

(g = o)

0,005278
0.005265
0.00h5k0
0.00377h
0.003037
0,001748
6,000931

0.002617
0.00258%
0.002451
0,001850
0.001059
0,00056%

-3

~0, 08207
-0,08207
-0,08207
«0,08207
-0.08207
~0,08207

(o - €5)

~—u 2

0,061960
0.05126h
0. 0uk227
©.038082
0.02737%
0,015018
0.006548

0.046568
0,083512
©.036730
0.022696
0.01161
0. 006557

(¢p - 0
A

£

0.035668
0.029511
0.025460
0.021923
0.015758
0.008818
0.009763

0,027050
0.025048
0,021
0,01306%8
0.006688
0.003775

(e, - d;,)

0,002463
0.002455
0.00261%
0.002173
8.001748
0,001006
0.000536

0.00%507
0.001487
0.003511
0.001059
0.000610
0.000325



¥ p{P8IA)
0.25 9862.200
0.28 8377.855
0.30 7623.120
0.33 6230331
0.50 4056.806
1.0 893.530
2.0 922,769
5.0 364 L6

(‘P - ’V)

0.116267
0,112599
0. 110851
0.106378
0.095503
©.090798
0.087092

TABLR 1 |
. CALOULATED DATA (Cent.)
(e - o3)

©,001682
0.00163%
0.00159%
0.001588

0.001198 |

€, 000689
0.000367
0.000157

-2

0.035879
0.032063
0.029966
©.025796
0.0186%
0.009418
0.005389
0.00313%

0.020865%
0.018458
0.017251
0.024850
0.010725
8.00842%
o.cono2
0.00180%

0.000968
0.000951
0.000918
0.000857
0,000690
0.000%97
0.000212
0,000090



SAMPLE CALCULATION UBING MARCEMAN CONSTANTS . BQUATION (2)

PuRE/Y £ (BRY - Ay - C,/P01/¥2 £ (0BT - &)1/¥D £ adf¥6 £ (c/Y22) (1 4 Y¥R) (1fe VT3
* = Abseluts tempersture, X

= 650.00°K

i ] GQW A E8Y ASHOEDOAT IS

" ¥ = Yolume, Liters

P = Absolnte Pressure,

Atuonpheres

L 4 rY/v

0,18 296.30753

0.20 266.67680

0.25  213.36144

0.30 177.78452
- 0.50  106.67072

0.75 71.11380

1.0 53.33536

2.0 2666768

5.0 10.66707

Wﬁ}

~87.568328
~70.927100
45,3933
~31.523152
-11,348336

b = 5.01368

¥ = 6.61&@9

N

27. 075
13.981527

8,0911022

1.747678
0.5178N
0.218h60
0.027308
0,001748

4% ,25810

2192625
5.7478%
1.9249%
0.089810
0.007885
0.003403

©.000028

1 atm. = 15,606 Ib./nq. in. s¥s.

M‘i
e= 2&?}»83

&3.208120
32.43565%
17.270336
10.107522
2.2106863
©.656080
0.279518
0.034612
0.002216

Ih. Propylene °F

P« atm,

330.66829
277.51908
20494770
166.38493
95.32238
67.25189
50.99766
26,0203
10.55755

» ~ PS4

k859.5012
4076.9508
3011.911%
2hi5,1929
1400,8577
988.3338
759.5616
382.3952
15,1538
8



0.18
0.20
0.25
0.30
0.50
0.7%
1.0
2.0
5.0

| 2
{spm}: = [ B/% £ B,8/v2 £ 20,/v28 £ vr/Y3 - (2¢/¥320) (1 £ Y/¥2) (1/e i )]

‘RIV

0.431865
0.510272
0.326218
0.273515
0.164109
0.109506
0.082054
0.051027
0.016811

SANPLE CAYCULATION USING MARCEMAN CONSTANTS - EQUATION {9)

-
0.118365
0.095875
0.061360

0.082611

WS {26/ (14 VA2 (/e

0.889330
0.753061
0.515998
0.389286
0.195252
0.120906
0.087863
0.0h2233
©0,016580

-0.132951
~0.099805
-0,0531h1
~0,031101

| -0,006802
«0,002019

"ﬂom
-0, 000107
-0, 000007

¥
A

Q?!J?)i

0,881377
0.755005
0.5276%6
0.603184
0,204650
0.126087
0.091055
0.0h317%8
0.016735

(9®/) ?}i
0.776825
0.569127
0.278421
0.162957
0.,051882
0.015898
0,008291
0.00186)
0.000280



0.18
0.20
0.28
0.30
0.%0
0.7%
1.0
2.0
5.5

SANFLE CALCULATION USING NARCHMAN CONSTANTS - BQUATION (10)

(2 Vg = -20/¥2 — (2103 R14-0,/%) ~ (3/V)0ER0) - Ga/¥7 4 o/} (/0 /TP
(=37 - 306 .. 2210y

-B2/ve

~1333. 3880

-853. 3658

-592.6151
-213,3018%
9581838
~53.33536
-13.3338%
~2.13341

«2
v

972.29798
709.2710
363.1567
210,1543
85.3933%
13.55988
5.67%168
0.709271
0.085393

4096121
~167.7711
-80.9110
-10.58607
~2.07132
~0.635379
«0.040961

-0,001089

~365 . 064591
~178%, 62109%
~36,620675
~10.220156
-0, 286009
-0,0167h5
~0,00223%
-0, 000017
~0. 000000

~640,1199
-8, 6680
-199.8723
-13.22791
-2.62291
~0.838809
-G.053797
~0,001377

_ta el v7 -3 .3 y2
() (orra)  ~badf¥ E%T"[ 3 % %.] (32/i0)g

. -624.7138

2303, 3577
~1687,0152
-894. 4892
57281652
~191,94818
-86.07548
-59.15722
~12.719597
~2.090807



SAMPLR CALCULATION USING MARCHNAN COESTANTS - BQUATION (19)

- o » 1, 4 2& 3‘ j -
o §{xa‘fﬂ R KA %} rot

2 %{{jﬁz 4 ;Eivw # _3,} -6af V20 {oy - o)

0.18 0.187203 -0.157778 0.029%25
0.20 0,187340 -0,157778 0.029562
0.2% ©.186571 -0,157778 0.028793
0.30 0,184170 -0,157778 0.026%92
0.50 0,176968 -0,157778 £.019190
0.7% 0.171716 -0.157778 0.013938
1.0 0.169696 -0.157778 0.011918
2.0 0.163537 ~0.157778 0.005759
5.0 0.16020% -0.157778 0.002426

Y|



9,18

0,20

0,25

0.30
0.50
0.75
1.0
2.0
5.0

orpn2

©,776825
0.569127
0.278421
0.162557
0.081882

0.008251
0.001861
0.,000280

SAMPLE CALOULATION USING MARCHMAN CONSTANTS ~ EQUATION (20)

(e, = e}) = (op - o) £ (o - a3) -2

=2 OPADE £ (o) - ) o2
& ??H’g )

PPV

~2303.3577

~1657.0342
~572,81692
~191.54818
-86.07948
~h9.15722

2
)72

OFhvig
0.219218
0.22%7252
¢.202321
0.184460

0.141826 .

6.120088

0.109631

~12.719897 0.095102
~2.090507 0.0B706%

(oy - €5}

0,029k2%
0.029562
0.028793
0.025%92
6.619190
0.019938
0.011918

- 0.0037%9

D,002426

-8

00820544

0.082054%
0. 0820545
0.08205h4
0.082054%
0.0820545
0.082054k
00820544
0.0820544

P PSIA

h8s5%.5012
4076.9508
3011,91480
24451929
1500.8577
588,333
749 616
382.3952
155.1538



v p (P51A)
0.18 532,935
0,26 2367.5161
0.25 22315129
0.30  184,7661
0.50 1155.5989
0.7% 800,832
1.0 £1%.2919
2.0 n8.2519
5.0 130.4937

0.295364

- 0.303832

0.275090
0. 245456
0.176011

ﬁtim '

0.122687
0.100865
©.09h432

TABLE 11

CALCULATED DATA {Cont.)

0.048570

0,088796
0.067526
0.083564
0.0M676

0.023008
0.019673 /

0.009507
©.008005

~0.,08208i%
-0, 082054
0, 082054
~0, 0820554
-0,0820540
«0, 0820554
-0,0820544
-0,082054%
~0.0820544

{e, - g;)

Liter-Ate,
fn-mel *X

0.261858
0.270542
0,239530

0.20693% _

0.123601

6.979810

0.060193
0,028286
0.0163%1

(e, - o5
b, r’:e '

0.150738
0.155743
0.137890
0.115125
0.071153
0.045944
0.034651
0,016283
0.009413

(G - &)

0,027960
0.028090
0.627359
0.025079
0.018235
0.013265
0.011325
0.008473
0,002306

]



] p (PS14)
1= 710, 0%

0.18 4859.5012
0.20 5076.9508
0.25 3011.91%0
0.3  2M$.1929
0.50 1400.8577
0.75% 988.3338
1.0 79,4616
2.0 382.3952
5.0 155.1538

ey ~ 2}

0.219218
0.223252
0.202321
0.188460
0.141826
8,120048
0,109631
0.095102
0,08706%

TABLE 11

CALOULATED DATA {Oont.)

0.029425
0.029562
0.028793
0,026392
0.019190
0.013938
0.011918
0.005759
0.002426

(e, - a’;)

iter-sia,
Em-z01 %%

0.166589
4,170760
0.159060
0.128798
0.078962
0.051932
0.03949%
0.018807
0.007536

(cp - €p)

6.095000
0.098301
0.085809
0.07h145
0, 045456
0.029896
0.022736
¢.010827
0.004281

(6, - &)

0.016939
0.017018
0.016575
0.615193
0,011047
0.080237
0.068608
0.033153
0.001397



2AMLE 111

CALCULATED DATA FROM THE WNYHALPY DATA OF CANJAR, GOLDMAN &

MARCHMAN (12) AS COMPARED WITH PRESENT DATA

CANJAR, GOLIMAN & MARCEMAN PRESENY DATA
DATA
é (6, - 63) (e, - u;)
B= 35 400
280 0.063 06.0630
520 0.045 0.0515
160 0.035 0.0420
2250 AT,
350 0.110 0,108$
380 0.093 0,0873
420 0.070 0.0700
B= 100 AZM,
oo 0.208 0.190%
20 0,175 0.170¢
460 0.133 0.1370
2 d ZQQ m.
boo 0.225% 0,228¢
b0 0.205 0.208%
60 0.185 0,197%

* oxtrapolated values



TABLE 1V

VALUES OF THE ISOBARIC HEAY CAPACITY OF PROPYLEN
IN THE IDEAL GAS STATE AT YARIOUS TIMPERATORRS (1)

Panperature 4 fonperaturs
'+ 0.92% 298,16 15.27
12 0.3400 300 15.9%
60 0.3551 500 19,10
é8 0,981 500 22.62
77 0.5627 600 25.70
100 0.3742 700 28,37
200 05251 800 30,68
300 05727 900 32.70
%00 0.5192 10060 % b6
500 0.5626 1160 35.99
800 0.6026 1200 37.32
700 0.6996 1300 38.49
800 6.6737 1400 9.5
900 0.7051 1500 0.9
1000 0.7%2
1100 0.7613
1200 0.7863
1300 0,8006
15400 0.8710
1500 0.8500
1600 0,8693
1700 0.8863
1800 0,9022
1900 0.9170
2000 0.9306



& - Specific heat at constant pressure, Liter-Atm./Gm.-mol °x

G, - Specifie hest at constant pressure, MYU/Ib. °F

sp - Specific heat at constant g;nmﬂ for a ges in the ideal
state, Liter-itn./Ge,-mel °X

) - Specific heat a3 constant pressure for a gas in the fdesl
state, BTU/1H. P

¢y -~ Specific hest st constant volume, Liter-Ats./Gs.-mel K

Op =~ Specific heat at constent velums, BYU/Ib, °F

6y - Specific heat at comstent velume for a gos in the idesl
state, Iiter-Ata./Gm-mol °X

€y - Spscific heat al sonstant volume for a gas in the ideal

stats, ITU/IL,
- Abgolute Semperature, %X = 9¢ / 273.13°
- Reupersture, °F
~ Volume, Liters

- Abselute pressure, Lbs. per Sgqusrs Inch
- Gas constant, 0,08207 Liter-Atsm./fm.-mel %%
~ Gus constent, 0,0820844 Liter-Atm./Om.-mol °X .

Ays 3o, €, 8, b, 0, , , - Constants in the Benedict.Webd-Rudbin
Bauation of State

¢ - Basse of netural logarithms

HE - Eathalpy, »70/10.

P - Eathalpy for gas in the ideal state, ITU/1D,
A

T
]
¥
P~ Absolute pressure, Atmesphores
P
R
x'

- Dalta

k7
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