
Exercise 10
c) Looking at the SRK EOS

,
in the second term

,
we

have Vtb in the denominator for this to make

sense
,
[b) =[V]= onYmol . Furthermore

,
the unit

of each term must be equal to the unit of P

⇒ [P]=[v%+b)]

Mpa =

[a]

¢mYmoÑ

⇒[a]=
MPa.cm

6

Mo 12

(a) =
1hPa .cm

6

mom ,
[b) = !!

d) A and Tr are unit less
,
as we know the unit of a , we need this to be true :

[a] :[12¥] =
MPa . cmb
Mo12

⇒[R]h = MPa . Cmb
. My÷ =

MPa?cmb

Mo/ 2 mop - K2

[R] =
MPa.cm}

Mot - K

Need to convert R into these units
m3 . bar to MPa.cm'

⇒
moi . K Mot - k

} ⇒ Multiply by 106.10-1=105
hi to cm3 : 1 m3 = 106 cm}

bar to MPa : 1 bar = 105Pa =D
'

MPa

⇒ Adjusted 12=8,31447 M÷Yñ_



All code is attached in a separate pythonfile
a) Inserting the given parameters into the equation

from part I : (compared to the provided numerical answers

I have wrong units , but by converting to the same unit as the

numerical answers, my answers become
correct

.

J= Pa . m3 ⇒ MPa . cmb = 106 . 10-12 Pa . m' = 10-6 F.m3

(m
}
= 10-6 m3

b) Using eq 3 :

c) eq 1 : P = F÷ - r&b) , rearranging / • v-b
'

Pv - Pb = RT -¥ + va¥b) / V

Pv2 - Pbr = RTV - ¥9 + ¥J /• Vtb

Pv' + pbÉpb-Pb2v = RTv2 + Rtbv - ar + ab

Pi - RT v2 + frtb-pb.at a) v - ab = 0 / v=Z¥-
p2Ñ¥z3 - 12¥? Eh + f- ¥ b- RT b' + 1¥a)Z - ab -0 t pits

2-3 - 2-2 + f-¥1b - ¥+62 + ¥, a) z - ¥7, ab --0 |A=¥¥
,
B-- ¥7

2-
3
- 2-2 + ( A - B - 132) 2- - A 13=0

Then : ✗ =L
,
B = -1

, y
-
- A - B-B? D= -AB

d) Using the answer from c) and the polynomial solution method from previous exercises

e) As long as we have a liquid, we choose the smallest =L as it corresponds to the smallest v (v=Z¥)
,

which again corresponds to the liquid state . -2=0,105356



f) Again , inserting equations 7 -9 into python ,

and using the smallest 2- - root :

Units

HR will have the same unit as the

RT (2--1) term , which is

MPmaj.YY.ie/=10Pam;Y4m3--. §,
similarity for SR, it will have the some units
as R :

g) They are both negative , this means that
MPa.cm}

=
Pa.Ñ_ = m¥µ

both H < His and s < gig
ma - K moi . K

a) Inserting the provided expressions into python
gives :

a) To do this, parts II and III was repeated for stake 2 to find HI and S
"

2
,

the only difference is that we know that state 2 is saturated vapor , so we choose

the largest 2- - root instead of the little one in part III. Inserting the calculated parameters
into equations 10 and It gives :



I am aware that the python file is difficult to read. I wasnt sure on how to do this one, so it became «learn as you go». This resulted in a chaotic 
python file. 
I hope it is still good enough to get the exercise approved, even though I do not have the exact answers, I can see that they are in the correct 
ballpark at the very least.

b) Using error = / Tabulated
- Calculated / . pyo %

Tabulated

⇒

Here
,
I heavily reused the code from problem 1

,
but some adaptations had to be made

part II : I first found the a and b parameters for each component , before i found amix and
bm
"

using the mixing rules .

We know that ten -0
, 622=0 and Kaska --0,12 (k is symmetric)

When finding the Z - roots , only one were found for both states so I did not have to choose
.

Part II : To find dam"YIT
,
I wrote out the full expression :

am i✗ = 2-? A,
+ 2 . Z

,
2-z . ( I - km) .alarm + ZEAL

1

Then = daI = zidd¥ +

*Zit" " -↳ •¥ la , aa) + zEdd¥ /using product ruleAiA2✓

= zidd§ +

Zit" ( tha) (a, dad; + a. d¥) + zzdd¥AiA2✓

Which was added into python

Part II : To find Cpm
"

i used :

(pmi
✗
= -2, Cp, + 22402

The result of the calculations was :


