
Exercise 1

} I'm interpreting this as
"

all values in

the tables have the same reference
value

"

.

The stream tables uses a different reference state ⇒ Need to
"

shift
"

the data to our
reference state.

Using table A -3 , for stream 4 for stream 6

4

6

for stream 5
,
table A -4

The differences between the states should

be equal for both reference states .

Us - U, =
"
e- 4-

able

5 Ug = Unstable . Uytable + U,

Us = (418,9-2506,2+2401,4) kF/kg

Similarity :
U
,

- U
,

= U!"- Hable
Us = 314 , I KF/kg

U
,
= U table . viable + U,

U
,

= (2463,3 -2506,2+2401,4) KF/kg
V. = 2358,5 KF/kg



Star opptilstandeneitabe.tl A -3 :

Figure
lntitial state

V2

Expansion of gas , external pressure ⇒ WE =Mf Pext . IV
V1

= m Na -V, ) text

= 100kg (2.172-0,523) milky . 1 bar

= 164,9 m
'
. bar

= I 64,9 -105m? Pa

= 16490 bit

= Q +WEC

= Q + fmfihpdv)
f- Q - mPfidV

F-const
= Q - mp (V2-V1 )

I

= 2256,9 KI - 1kg -101,33 kPa ( 1,673-0100104 )mÑkg

OU = 2087,5 bit

H= U + PV ⇒ OH =DUtm (PV)

→
= Q +WEC + MPDV

= Q - inPLNTMPLN
= Q

⇒ OH -

- Q --2256,9kt



a) P
° Known : V1 , Puti , Pat}

P2 - z •
Unknown : V2 , putz , V3

^ From problem :

pipsP , -
2
• t •

,

Vz=Vz
I 1 I

V2 Vi V

Must find V3
,
T2

¥ . const ⇒ P¥=P¥ => ↳ = ¥ - ¥
.

- V. ' ¥ !Ysi# • 0.02479 myna

vz-tk-4-5.im/molPif--.PaV---PVa-⇒ *¥=*¥
T Tz T2

⇒ Tz=¥
,

I
,

= ¥ --59631£

Wiz =
- f"PdV§ - P / V2 -V,)= -105Pa 14,958.io?nYmd-Q02479mYmoD
"

F-Constant

Wiz = 1983,2 Jlmol
V2

W , =
- f PdV= -f

,

"n¥dV= - nrtln 1=0
"

t
4=4⇒ In f.) =p

W= 1983.2 31m01



Q -12
= GOT = 29,10 Know (59,63-298,15)K = -6940,9 Hmd

Qzz = GOT = 20,78 Hmm (298,15-59,63)=4956,4 Hmd

Q=Qn+Q↳= - 1984,5 31m01

☐ U = Q + We
,; 0 ( I'm assuming a rounding error in my answers)

01-1=04 Ws=oU=0
t
=D

011--00=0

b) p
° Known : V1 , Priti , put}

P2 - ?
• z

Unknown : V2 , putz , V3

From problem :

Pi - •

,

Vik

Pip}
I 1 I

V2 Vi V

Must find V3.1-a

1¥ = const ⇒ P = BI ⇒ V3 = • ¥ • V,
= ¥ • 0,02479 mYmH= 4,958.10-2%01

Is

R¥=PzVz_ = 1¥ ⇒ 17¥ =P:# ⇒ 1-2=1-1 . ¥ =298,15. FK = 1490,75k

T2 T2

similarity to a) , Wiz = 0 as the volume doesnt change.
V2

W=Wz3= - f Pdv = - PII -V
, )= -5.105Pa 14,958'Ñm%d -0,02479ms) not)

V
,

T

⇒ W= 9916µmol
Peonstent



Qiz = Cv 0T = 20,78 . (1490,75-298,15) = 24782 I/mol

Qa = GOT = 29,10 71m01 (298,15-1496,75) = -34705 I/mol

Q = Qr + Qz} =
- 9922,4 I/mol

OU = Q + WE/c-- (9916-9922,4) J/not = - 6,4 Jlmol a OJ/not

OU =D (assume rounding error)

UH = GU t ☐ (PV) = 0 + RV, -Bb = 1 bar . V, - 5bar . ÉV, = O

OU -
- OH = 0

Energy balance for closed system :

-Assume no mass transfer across the boundaries.

-Assume Ek , Ep and Ws to be very small

compared to rest of the terms

- Assume ideal gas

- Assume constant Cp

We get : OU = Q -1 Wc
,
OU :O ,

because the compression is isotherm

⇒ Q= - We = - ffipdvt.nl?Tfi1vdV=nRTln
10
ideal gas

= n RT In 4¥) = 1mA . 8,314 4.* 3001¢ In (f) = -4853,5It
ideal gas law again

⇒ Q = - 4853,5 F
,
W --48535 I


