
a) Vet at Q :(pot ⇒ Cp=¥
Domed : Cp,H,= 150 KWIK

Cp,Hz= 250 KWIK

cp.ci -200 KWIK

cp.cz -300
KWIK

b) Strom Cpfkwlk] Ts - Tt OHIQ Ts
'

-Tt
'

H
,

150 250-40 31500 245-35

Hz 250 200-80 30000 195-75

C , 200 20-180 32000 25-185

Cz 300 140.230 27000 145-235

Hot composite curve: Cold composite curve

OT
'

streams Energy OT
'

streams Energy
245-195 It , 7500 25-145 Ci 24000

195-75 Hi + Hz 48000 145-185 4+6 20000

75-35 H
, 6000 185-235 Cz 15000

Fra problem tabettldengerned)
, pinch wed 145°C

Da her Hvarni 6000+(150+250) . (145-75)=34000

⇒ start Hkaldpi 34000-24000=10000
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C) ftp.h-ECp.IOTProblem tabell :
"

T
'

Strom OH 57=0 51=-7500

245 0 7500

H
,

+1500

235 1500 9000

H
,

Cz - 6000
195 -4500 3000

H
, Hz (2 -11000

185 - 3500 4000
H

, Hz C, C2 -4000
145 -7500 0 Pinch

H
, Hz G +14000

75 6500 14000
H ,

G -2000
35 4500 12000

G -2000
25 2500 10006

Ser fra tabellen • at minimum ekstonopprarming er 7500kW
minimum eksternkjol.ly er 10000kW



Qrei-EOHH-QC.mu
= 61500-10000

← 51500kW

Cp
d) µ

,

25N 115,0190③ 203,330 q
,

05106,67 NOV 150

Hz 200 ✓ § | go to Vsp / 250

I
1 /

C
, y180✓||①,•o2N 200

I 1

(z
p230✓ ⑤ 2050 181670 i *

HOV 300

"
l l

Ved cp-regelenma.lt , ogc , tables, og Pinch

Hzoglz bed pinch varmeveksler

HN : Hi (250-150)-150=15000 } qblir "

tant"

G (180-140)-200=800-0

TH
, ,ut= 150+9%1=203,33

H✗2 : Ha :(200-1507250=12500-311, ferdig
C2 :(230-1401.300=27000

tcz.at --140+-1%0=181,67

Hendoutresdoendlvcrmei Hired HX}

HX } : H ,
: (250-203,33)-150=7000

}H , ferdig
Cz : (230-181,67)-300=14500

tcz.at - 181,67+73%2=205 ⇒ Owner bevertiltx}

CU : Qh= 14500-7000=7500 ⇒ Stemmer med c)



Under pinch : Cpc ftp.h

Kobler Ha og G

Hxt : Hz : (150-80)-250=1*0} As ferdig
G : (140-20) . 200=24000

Tc
, , ut

--140-172%1--52,5

Kjolerned H
, med iesten" au C ,

1-1×5 : Hi ,- (150-40)-150=16500

Gi 152,5-201300=6500} G "

tout"

Tp
, ,
ut = 150 - b¥ = 106,67 ⇒

OTmneroppretthddt.HU
: Qh = 16500-6500--10 Do son stemmer med oppgave c)

120°C

100°C

•

a) Assuming no heat loss
, Qh=Qc

HXI : 1180-1%6=(145-25)-3

⇒T-120I.lt/2
: 1120-1%6=(100-40)-2

⇒ T=10



b) Qifu ,
= (200-145)-3=165

Qcu= 1100-401-6=360

c) Q -- VII. btem

D= ¥1m

"" """ """ "

.*⇒.÷÷÷÷*HXI :
Q --360kW

Antar motstrxm

01-2=120-25--95

360.10
>
W/

D= 60,0881¢ . lootxfpk ¥-91m
'

HXZ :

Q --120kW

Antar motstrxm

0T ,
-420-100=20

} open , %n%÷÷ --36,410k
01-2=100-40--60

120.10
>
W/

D=
36,4101¢ . lootxfpk

=#m2

d) Strom Cpfkwlk] Ts - Tt Ts
'

-It
"

T '=T±£otnin

Feed (F) 3 25-200 30-205

Effluent (E) 6 180-40 175-35

Recycle (R) 2 40-200 45-205



T
'

Strom DH=&lph - Icpc)8T 51=-0 51=-150

205 0 150

F R - 150

175 -150 0 Pinch

FER +130

45 -20 130

FE + 30

35 10 160

F - 15

30 -5 145

Fratabellen : Qhimin --150

Qc,min= 145

Pinch temperature 1=175 ⇒ Pinch :/80-170

e) Ser at Qhminc Qµu+QW2 og Qcinin < Qcu ⇒ lkke MER

Cp
180 1170

g- ¥0 .

• j 25th 3
I

1

E
""0j°✓ 6
1 I EB✓ 200 HULI

Rt 0
,

1• to toil 2
I

1

Over pinch Under pinch
Haringenvarm stroma brake ⇒ kuneksbernoppvarming For is oppretthoklehtmimmavisplibk Ei 2

HUI : 0=(200-170)-3--90
Antar at viharsplitkebslikat E,

"

fullfxrer" F
HUL : Q-1200-1701.2=60 Permed

Tot :Qh= 150
,
hviketerdikQh.mn HN : F :(170-2513=435-3 f+E, ferdigEa:(180-4074%-431

435
⇒ CPE

go-40=3107 8¥
CPE,= 6- (PE,,= 2,893

µ×z : E
, :(180-4072893=405} Rerferdig
R : (170-40)-2--261

TEB ,ub= 180-22,8%3=90,12

CU : Qc --405-260=145
, Stemmer med Qamin



f) Fair Sammie antell varmevekskere

EA
Feed AN

25°C
& -

17oz
r W
HUI

200°C
,

Reactor
Effluent
180°C

40°C

ÉB
200°CEr1701

a

TgX2
90,12

CU

a

40°C
40°C

• a Recycle
40°C

a separator

Product
f


