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Simulation and optimization of heat exchanger network for ammonia synthesizing
workshop section

DONG Qi-wu, JIN Zun-long, LIU Min-shan , LIU Hong
(Thermal Energy Engineering Research Center, Zhengzhou University, Zhengzhou 450002, China)

Abstract: One of the main methods to decrease the energy consumption of the chemical process is to integrate processes
into one to make analysis and optimization of the whole processes. The best structure of exchanger networks of the whole process
could be obtained which meet the need of temperatures for operation with the least cost spent. The synthesizing workshop section
of an ammonia plant was simulated with the chemical process simulative software SIMSCI HEXTRAN, during which the pinch
technology was used. The temperature difference of heat transfer in the network was found to be too high. And the energy

consumed was somewhat unreasonable,in view of which some advice for improvement was put forward.

Key words: pinch technology; heat exchanger network; simulation; optimization

O BT SR B R, IR A B R AR AR — B AE
FR, RBAGSSI BT S LZYRICEHRHARS A
ATRERRLERARGFE TZYRENS SR
TR . B AR E AN 1 BT, CH AR R B
) EZ Y TR R 1 PR

B BRI A ARG /N R RE , A B ) 2
F RS AT, FHim B 7 R ARIR B2 R F L A #E AT,
(LI R B 2 8 B AR AR, R T B R R, Tl A R

WAZBUAE PRGN, B 7 1 YR E [R) B 3% 3 4 Ak 590 ¥
BE AR,

FEH A0SR — 2 B, AR — B RE DL
BREEMIRE. HE2H TERMYY, K& BRE
B 488 o A A0 0 0 PR R BE , 3 BLTE B R L FF R W
B, B A R TE ol R RO R WAR K, H,
AT A B B, R AT RE A S R 3R B A LY
JE BB Bl BRI, XX iR AL A P PR AR RERE S
T AREE BT R 8 A A R, %
BB BRI HE AT AR Z IR EE R 380°C, H 4L
IR IR R 414°C

1 ITZHRERGENREN
IR R BRI s RS SRR &

Y% B #A :2005 - 12 - 23; f& [E B # : 2006 - 04 - 24

PEHS
kAL

g

UKAL
B

I—JE BN B2 2— & 56 e I L % 5 3— 8 #AR s 4—H BB
S—RAREEI RS 6— R BEA 7 Bl B BERY 18— I B AR 2;
99— B #% ;10— N 2R

1 ITZnERE

EEB A HHAR941 - ), 5B, K% 802, W T, 32 20K 300 7 25 4% 0 4L 5 0 B ol 8 2R 4 BB ik 2 100 4 O AT W9 TF 5, 0371 - 63887312,

qwdong @ zzu . edu.. cn,



2006 5E 7 F4

BHEHOS RoRE S8R TIREAMBNEM 5L - 305 -

®1 ABEGETHEEMREE

/< Y53 FEIR 3 B/ % B
o o CH, H, N, Ar NH;, kg/h kmol/h kl/h
AT 26 239 5.85 60.78 27.88 1.37 4.12 261020 23257.6 148179092
R 414 275 6.54 50.29 25.28 1.53 16.36 261020 20810.6 92660201
R 128 329 0.00 0.00 0.00 0.00 0.00 46500 — 90501778
H R a 275 53 6.54 50.29 25.28 1.53 16.36 261020 20810.6 144523642
HWB b 53 38 6.54 50.29 25.28 1.53 16.36 261020 20810.6 9442464
HF e 38 23 6.54 50.29 25.28 1.53 16.36 261020 20810.6 9424519
SEA -10 23 5.99 59.92 28.45 1.41 4.23 2745.3 24039.3 23186372
H R d 23 5 6.54 50.29 25.28 1.53 16.36 261020 20810.6 11286546
HF e 5 -10 5.47 54.50 25.88 1.27 12.88 315372 26438.6 11759962
A RA 40 5 1.53 70.06 28.08 0.33 0.00 54417 5628. 1 5666065

2 JRERPRM R B SAT

FREBEHRANMEFRY RN RS RERN
414°C , & — R IJE H e BN 4 1 A TR E R
-10C. HTHAH MR K, A& BRI R
GBS B ER M B OEE, BIRAYR
V8 2 AT 7 0 MR AT

7 F SIMSCI HEXTRAN® $ #5 [0 28 485 40 ¢ 44 %
BN & AT S 4k, B R TR

(FEFRBRRMERITETSHE . EE, AL
LN G DA

(2) 75 DR 38 $A 9 4% BT DA R 0 — 25 Blc ok, 9 1 IR
R 45 454

AT — N S R G R W] LA 4 B 2 34, — B 4
AT ZEYR SR TEY WA AR 5 —5
SRARASRATIEN T2 mET MR, 308 A%
ARATEMTZYRHATRH , GESHE—C&
MM RRER, MR B, BRRERITHESS
HESEMBESRERBEENEZS, MR TZYR
Z B REEFE e i, Fob i KAEFER FH & .

Je AT B R B E B R A R B/
BHIRZRET REMMEIRE ., R/MERRZEB

/NP RS B R K, T I B R G T R A 4 B AR
K, DA B el T AR B AE B T RE S A . B
O EESAERETENHEE, R RARSE,
FH I A e G A T O 3R B B R A B A R /N A

Fl SIMSCI HEXTRAN® %% 4 X #e £ W) 4% i 17 4
MEHRATE, FERELE R T 2O WP LEE .
Vi B 2 A A PR B A A S R

Fi SIMSCI HEXTRAN® # {4 ¥y TARGETING 3 fiE
ot JE 45 A0 445 AT e BRI A AT o AR 0L o 5 R
R LLE R BN 4 i B ME BUR Z 4 R 35C,
LBt ) B R A BT 0 B O 254.99 x 106 kJ/ho DR/
B $GR 2 WA /N A HL, DDA TRAE,
AR R,

3 HERM RN

St 4 B4 90 45 SR AT VR A B O TE T B K R A
FA BV BT e 24, B 7840 A1 3 el i, R B g
MPAFTEMAH AR TERAR,

FIF SIMSCI HEXTRAN® # {4 f§ SYNTHESIS 3
BB , X 25 78 AN [ 09 B /M BB 22 AT L S AL
B, SRS TR 2 KA 2,

®2 BEUERULER

fe#IR2E/C
o B R 3
15 20 25 30 35 40

T2 i 2 [a] 9 e $ 0

& ATE B/ m? 7342 6805 6850 5888 5605 4642

AT /10° k] h ! 261.6 261.6 261.4 258.2 255.0 251.7

BB HE B /25T 3951885 3662645 3687075 3169294 3016776 2498449
TEWR S A F TR Z 0 0 S8

B/ EIT 12416 12416 12495 14221 15972 17724

EHAER /KT 165312 165312 166363 189336 212657 235978
R/ KT 297455 287814 289682 295453 313748 319850




- 306 - 4%, 4 [ 3% 3 23l
320 W 4 R
| o R 0 LA 4 2 A T
T 305 e, BARBISLRME T, i AL A S %, HE 5%
22 WV 3R 1 4 H G B 17

15 20 25 30 35 40

HRAT
f iSlZ
S6 S7

H2 fugR

s1 /J\sz /J\s3

S13
524
S5

B3 fhfE i W %4

B4 e R 4 2 A

MK E BICEEF Y R HSEREZE,
Al 5 B e $A W 45 7T LACR B B B /MG R 28
20°C o AT, B R A1 IO A JE 4 B ) 2% Y 254.99 x
10° kJ/h 3 A0 E] 261.6 x 10° kJ/ho 4 & /ME R 2
R 20°C B, B 14 45 1 A 4 A 4% 10 £ 45 4 n [
3 s, R HT R R R4 2 W 45 S5 M B b — IR A

4 HEEMESEANA

FHARMEEERNEEAT R NEHE,
RATREV A RE R o M Pt B2 A AE B (B K B
TR 2 X0 ZoRTE SR & AR IR ZE 2
i B A B, RE R A BOR M Bl 2 B, M3 &
AR A VCAC . T B L FA U A A T T A e
N B & BLHES, R B AR SR RE BRI R
= FNE

BEAEBIAa R TR, RMESE RN R
TETCASRE , BRAERFA U AL B9 B IS, M
ZARHINEERT LA W, Bk, 7E A AR B A B3
O RUATRE & BEM R RRE , I B - A e L 1R
A A R B SAIRBE , AT BE - B B R R
T, FF B R B R R A A BRE 7 A R TR 2R, A
IR F AT 2 B8 B A A 7 AR AR B H B o

SE

(1] P& . 2R REREMRAL A IM] . K&  REH TR R
#k,1995.

(2] IME K B8 R co A8 TR R[] b2
T#,1995,23(6):54 - 59.

[3] Linnhoff B, Ahmad S. Cost optimum heat exchanger networks: minimum
energy and capital using simple models for capital cost[ J].Computers &
Chemical Engineering,1990,14(7) :729 - 750.

4] B, W E S B B AR S A M A LI D] KR - R
TR%,2002. 1

(4% 303 ®)

JI¥E I, 7= R R AR s R AT BT 53T E AL,
WIS T2, SR TH IR AL L.

PB IR S BRI ET AT, B &
PERE B9 025 G 1] Hs 4 A B 4 B9 2 AT B3 AL, 3t
BB TR S RS AR e 48 A0k . BIRASD
Bl R B35 3 74 B e B 46k 635 59 08, T3 IR
THERMAR,

M2, B 3 R 3 25 5 ) 46 645
gk ih Je B bR A A L UTIE N B A Bl e R 45 1
A EAAR B A EAR, S EEERAR
BRI IRBEAR LG M i e BAR A £ 7= 1

RABMBTAR o
2% 3k

(1] 4k, 807, Ak A, % B Em IR S iz J]. 4T
HE % ,2005(24) :692.

(2] EZB A QiR BA A= I AR R I] W 5 & L%
Wi ,2005,13(22) :10 - 12.

(3] AR E R, i, & I EBRE R THRUBHREESH
AR FE[T] . 42k i 57,2003, 44(10) : 524 - 528.

(4] W, X BA, M4, % WA AR B MWaklI] HakT,
2004,21(6) :418 - 420.

(5] BmiAE, X%, ok, . 2B F= 4R A B A B LA Bl R 83 T 2
[J] .42 BF5% 5 B2, 2004, 16(3) :429 - 430. W



