2009 £ 12A
FE30E HaM

Journal of Zhengzhou University ( Engineering Science)

MK % EMROTZER) Dec. 2009

Vol.30 No.4

NEHS 1671 -6833(2009)04 - 0048 - 05

fe IREERMUSHHL

ITRAF, K K, m R, H

%, M A, KA

(EB M K2 AL TS BEWR 252, /R #XJH 450001)

O E. AT ARBEMK Aspen Plus & REAAF L L P RS R TRB/THEM, BT 2 AESEY
$ABARAY KR RKS-BM AAFHEF 3 MARMERE EHFASEARD S BB E T KT
AFRAAGFEL RAH , 2N TELAAOREN ARBEOAKRBE FAEMAFIL HHEALARIL EE
MBRHEEREABG EATASRLEAH R, AR TRAKE D B AR DL TR L ST
3R TREZLEALRS A RESH 20 MPa, 5 83 0B 313 C, 2 RAML 335, HHLALK

B3.0, &4 AU Mok £ 0.8,

X427 Aspen Plus; £ 4R LE; #1L; Sk #, B

hES#EE. TQ 113.2;TK 018

0 5]

VTSR, 7E E BRAE IR AT A N W LKA LT,
B BT R G T REFEFETE B A 77 Ak A2
B, 7 K ELL R VBT AT
&R B A B T B A R A P AR
DA AR BRI AT K
WA, BLAAREA RTURENEETERZ

_ (3]

ot

R AR SLRMARETEBEE S
R —F IR TR, WX 2 G B
PREEVE H HEAT 4 T B 40 B RUORE B AR AN St E A
BB REBTIR, AMA KRS E TR B TR &
B R SR AR ) B9 Ak T 0 R A LAk 4 Xt T
B HEAT R SR BURN & W B A0 1 43 #7 , Xt T R A
SR B A B BARDT ez
Ve 5 B BAE A TR R G R 5 4347

EHUEHART B RS, 8
Aspen Plus B LBk fF X B AT BER S0 4T, S7 B %
BE R BT RAR BHKERE REUES,
PR T EERIES KB RGeS G
W, 3T T S A R

¥ 5 B #5:2009 - 04 - 16;1&3T H §1:2009 - 07 - 27

XERERIAES: A

1 SEHIERKEREH

1.1 REEST

B8 TRE™ 18 TMBEEMHE T2
WREME TR R R LR R AR
RAESMEALHB RGN IRBESEEAD S
BER VST H AR B 4 B Y R AR AR R
MK B E TR B R K EAE
B e 2% IR R HEA VS 24 48 R A1 K ¥R RIS
PR FEATH B, A TOURR H ok BE ATEERHLBEAT AN IE , 22
M BERRE R = - R AR
28 55 B APk B IR B RVRR AT HG F
ALY, 5 SRR S S U 5 I O
A RAER P HEAT AR PR D i 7 AR R B AL
BB AN KE T HFH— SR H, RGHEAR
St gk, Il v AR He AR T AR HE WL 4 B AR HEAT &

B1 S&4IRIEZEHHE

Fig.1 The simple flow chart of the ammonia

synthesis process
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Tab.1 The main process parameters of ammonia
synthesis process
B LH H, N, AR CH,
4B 5 IR 5T B/ T 75.61  22.39 0.5 1.5
FEERKR/ (m’ - h ) 78 168
S IRE/C 8.3
8 S K F1/MPa 18. 88
FE4E W4 o 0.553
A W% J1/MPa 20.37
ISR EE/C 298
AR 337
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Fig.2 The process simulation chart of ammonia synthesis process
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Tab.2 The comparison of simulation results and actual plant data
B8 S 1B RKS-BM PR-BM LK-PLOCK BWR-LS
R R/ (kmol - h ') 14 709. 00 15 039.70 15 070.79 15 532.79 15 349.388
o S R B A B % 14.30 14.40 14.98 14.52 14. 01
HER/(1-h7h) 25.00 25.52 25.53 25.19 25.27
MR &/(kmol - h™') 475.28 489. 65 491.54 510. 80 502. 66
EHHVIAORE/C 6.50 7.08 7.67 7.63 6.99
EgHLH OB E/T 19.70 19.93 19.76 19.97 20.23
WAL FHEE/C 182. 80 186.91 187.04 187.88 184.94
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Tab.3 The reference price of the net income indications
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Fig.3 The relationship of net income against
synthesis pressure
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Fig.5 The relationship of net income against

recycle ratio
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Fig.7 The relationship of net income against recycle

compressor outlet temperature
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Simulation and Optimization of Ammonia Synthesis Process

WANG Ding — biao, ZHANG Rong, XIANG Sa, HUANG Ying, TAO Jun, ZHANG Fei - sheng

(School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Aspen Plus has been used to simulate the ammonia synthesis process for producing ammonia by u-

sing the reasonable unit operation model and the RKS — BM thermodynamic model. The simulation results ob-

tained showed good agreement with the actual plant data. The simulated date has certain guiding significance.

In addition, the efficiency of change in operating conditions on the synthetic process was discussed through as-

pects of synthetic pressure, converter outlet temperature, recycle ratio, fresh gas hydrogen — nitrogen ratio, re-

cycle compressor adiabatic efficiency etc. The operating conditions were optimized with net income as objective

function: synthetic pressure 20 MPa, converter outlet temperature 313 °C, recycle ratio 3. 35, fresh gas hy-

drogen — nitrogen ratio 3.0, recycle compressor adiabatic efficiency 0. 8.

Key words: Aspen Plus; ammonia synthesis process; optimization; net income; simulation



