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GAS PREHEATER

Stream containing 10% CH4 and 90% air by volume is to be
heated from 20 C to 300 C.

Calculate the required rate of heat input in kilowatts if the flow
rate of the gas is 2000 liters (STP)/min.

2000 L (STP)/min, 20°C HEATER
— : —— At STP 1 mole = 22,4 L
ri(mol/min) r(mol/min), 300°C
0.100 mol CH4/mol m 0.100 mol CH/mol Then
0.900 mol air/mol f ‘ 0.900 mol air/mol 2000 L /min= 89,3 mole/min

O(kW)

Substonces |__a__ | b | _c | _d

CHyw) 0,03431 5,469x10°  0,3661x10%8 -11x10712
Air(v) 0,02894 0,000004147 3,191E-09 -1,965E-12




300

Q=AH =n _[Cpm (v)dT

300 300

— I'-]CH4 Jcp'dTCH4 + r-]air jcp'dTair
20 20

5,469x10°

— 8,93[(34,31x10%)(300 — 20) + (3002 — 20?)

. 0,3661x10°° 11x107*

(300° — 20%) — (300* — 20)]

0,4147x10°°

+80,37[(28,94x107%)(300 — 20) + (3002 — 20°)

1,965x107*

0,3191x10°°
_|_

(300° — 20%) — (300* — 20%)]

Q=776kJ/min=12,93kJ/sec=12,93 kW
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Stream containing 10% CH4 and 90% air by volume is to be heated from 20 C to 300 C.
Calculate the required rate of heat input in kilowatts if the flow rate of the gas is 2000 liters (STP)/min.

CRW)
Substances | _a | b [ c | _d

CHa) 0,03431 5469E-05 3,661E-09 -11E-11

liter (st mol
- (stp) 89,28571

min liter (stp)




Tref CHa
Tref Air

i i Tout
Senyawa n{in) n{out) H _ Cp dT
CHa 8,928571 8,928571429 (CHA4)out -[Tref P

AIR 8035714 B0,35714286 Hichayoue = [y (003431 +5,469X 10-T+0,3661 X10-572-11,0X10~12T%)dT

Table B Specific Fnthalpies of Selected Ciasea: 51 Unils

20 1.';‘IJH|"I'HI.I|'I ‘
f Ep dT Refercnce state: Gas, Py = 1aim, Ty = 25%

Tref Ar O, Ny I (O (O 1O

Eu -0,72 =073 =7 =01 =073 =02 =154

- LLELL [LLL L (L1 1] LN {LINY [LILE LLILY]
H(ﬂﬂfl}m .[g:] E;U ar 0 1M 219 216 A9 W 28
e §15 531 513 So6 SI6 708 6l
®I7] R4T RIZ 1% K17 L& 087

Tout 500 = L7215 1089 125 1635 1B
Tref 70 M3 1503 424 138 W3 M 170l
1755 1841 1730 16Kl 1787 251 NI
Senyawa n{in) i n{out) Rumus Interpolasi Linear Mg 286 2059 1981 NX A UM

410 B B NX U N N0

CH4 8918571 0| 8328571423 T N6 WM N BB NN QM B

[X.¥) Missh AT WS J9AM 091 dRA0 ATAD
AR 8035714 -0,144| 8035714286 | v WA WO WM DI MY M1 DI

= A VA WH W6 B NE @M 6
e N N M BB 09 W 440 65K S
Energy Balance @ =4 = Z i Z“‘H" M 40T MSL A0 M9S5S TIE 562

anT in x-x1 y-yl A5 W7 AW 452 B 7ML 6L

Hicuaym =

x2—-x1 y2-vy1
Q= 776,233266 Kl/min
12,9372211 Kw




Substances

a

0.04075 0,0001147

o

C

Table B.8 Spocific I<nthalpics of Sclected Gases: 51 Units

T

L1
25
1040
200
300
400
S0
M)
T
BO0
M)

HH

Reference state: (Gas, P, ¢

Aar
—0.72
000
2.19
5.15
817
11.24
1437
17.55
20.80
2410
27.46
3086
3431
37.81
41.34
44 89
48.45

O3

—0.73
000
2.24
531
8.47

11.72
15.03
1541

21.86
25.35
2889
32.47
2607
39.70
4338
4707
50.77

F(kJ/mol)

N2

—0.73
DLy
2.19
5.13
8.12

11.15
14.24
17.39
20.59
23.86

= 1 atm, T

i

—0.72
OO0
2.16
5.06
T.96

10.89
13.83
16.81
19.81
2285
2593
29.04
32.19
3539
38.62
41.90
45.22

ey

—0.73
000D
2.19
5.16
8.17

11.25
1438
17.57
20.82
2413
27.49
30.91
3437
37.87
41.40
44 95
48.51

259
Oy

—0.92
LeXi il
2.90
7.08

11.58
1635
21.34
26.53
31.88
37.36
4294
48.60
54.33
6014
65.98
T71.89
T7.84

-6,891E-08

O

—.84
000
2.54
6.01
0.57

13.23
17.01
20.91
24.92
29.05
3332
37.69
4218
4678
51.47
56.25
61.09

d
1,766E-11




iquid mengandung ©O0°
C,H,, dipanaskan dari suhu 150K menjadi 200K pada tekanan
5 bar. Hitung panas masuk yang diperlukan per kg campuran.
Perubahan energi kinetik dan potensial diabaikan. Diketahui

data entalpi C,H, dan C,H,, dengan asumsi entalpi komponen
campuran sebagai komponen murni pada suhu yang sama
(Perry’s Chemical Eng.Handbook).

OUTPUT : INPUT :

AH C,H, = 434,5kl/kg  AHC,H, = 314,3 k) /kg
AH CH,o=130,2ki/kg  AH C,H,o= 30 ki /kg

1 kg/s
150 K

5 bar ’ .
0,6 kg C,H, /s 0,6 kg C,H, /s
0,4 kg C,H,, /s Q (kJ/kg) 0,4 kg CH,, /s




Sehingga:

Q= AH = sz_Hi._ zmi.H:'.

out in

kg Colle 1333 | 04X CePhol BOK 1 3(3143) + (0,9) (30]]? = 112k]/s

Q=06 s kg ' s kg

_112k] /s

1kg/s =112k] /kg




