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Analysis and evolution of energy utilization of ethylene oxide/ethylene glycol unit
DU Jian-jun, LIANG Yun-feng , FAN Xi-shan
(Institute of Chemical Process Syslems Engineering, Dalian Universily of Technology, Dalian 116012, China)

Abstract: A newly developed method and tool based on pinch technology was used in a case study to investigate the po-
tential of energy ulilization of the whole process in an ethylene oxide/ethylene glycol (EQ/EG) unit. With pinch tools such as
the grand composite curve and the splitting grand curve, the location of energy “bottle-neck” was found and evolution strategies
were provided effectively . Meanwhile, with chemical simulation software( Aspen plus)and self-developed softwares, modification
project was put forward.
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K1 HEALK/L-BEFTR
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WS Wi/C KRBT RAT/AW R RERE/ T
H1 254.1 132.4 6507.7 41.4
H2 247.3 114.8 2987.2 33.0
H3 129.1 38.0 109025.7 22.9
H4 34.0 22.2 430.3 7.5
H5 42.5 34.0 3661.4 7.0
H6 136.9 42.5 32960.0 8.0
H7 38.3 25.0 3566.4 4.0
H8 38.3 35.0 2755.4 4.0
HO 72.0 26.4 2564.6 10.0
H10 118.5 92.8 3577.2 23.0
HI1 55.2 37.0 3475.3 13.0
HI12 96.0 65.0 488.0 14.4
HI3 67.4 55.0 178.6 18.0
H14 84.0 55.0 121.0 19.4
HI5 67.4 55.0 56.1 18.0
H16 123.5 67.0 322.2 34.6
H17 56.2 50.5 2128.5 13.9
HI8 104.0 103.2 1226.5 30.5
HI19 104.0 47.0 2524.4 28.9
H20 140.7 116.5 369.8 32.5

T2 ARBHE
RS WH/C  KRE/C BARTAW I FERIT/C

Cl1 15.5 80.0 223.1 20.0
Cc2 42.7 177.8 6507.7 41.4
C3 42.7 186.8 2987.2 33.0
C4 37.0 121.4 32960.0 7.5
c5 136.9 137.9 8902.4 30.0
Co 50.0 51.0 247.5 20.0
Cc7 101.0 102.0 3722.0 15.0
C8 57.0 58.0 3577.2 23.0
c9 30.0 71.0 488.4 14.4
C10 190.0 197.3 668.7 28.0
Cl1 197.3 198.3 7052.8 27.0
C12 184.0 185.0 253.6 20.0
C13 67.0 110.0 211.4 70.0
Cl4 160.3 161.3 2349.4 40.0
CIs 177.6 177.6 3058.9 33.0
Cl6 163.1 164.1 344.2 40.0

1.2 HRAEMNIH

A AR B I S e B TR R I S by
SO LR AL ARSI BT A B A9 e a5 T BA K BT
M /Ao LR &5 b I EAE AT . RIS #4
TR L 2R Rk s A0 A B PSTN AT AR, ik
3R e RSN HR AN LRAE 54 ™%
B A7 7 AE AR, 28 B 45 A B8 e 5T 0R 45 2R AT LA AR 5
PR RE R 4310 o

®3 BREEX[AVHESIRIRCAIREI

R AR/ MW
- AR IE/ %
AR BEAHIAE
AT TR 27.054 27.159 0.39
WA TR 132,960 132,530 0.32




2003 E 11 &

MEFS NE IR/ O BT REMEIN BN - 45 -

1.2.1 SREZLHEHESBLE

K2 ARG SHE ML, 856 5 bR AR 8 s
AILAE OB A 2k 1B A5 20 e R
4 106.2°C , A H THEMERN 27.159 MW, &2
THRMAERN132.53 MW, QR AT HFERER
R FE, BA R M 1. EO SUR 48 B &
LG, LB E R 129.1C, T #T
109.0257 MW, i #E R HIK B &, MR RIB 2R T
XA HE, WM TEERH AR TEAE.
OFRGE & 43 W L U8 e FA 00 15 R 2w
Wy, EO SR 55 58 L 1 H kL DG it e B EG B K 35 7
BEPGR Z B KT 40°C. @A F TR A7 1%
PHAGH, ARG ERR S WA REEEASI,

230

I
| 0,=27. 054MW
186

142 e 55

98
541
Q.=132.096M¥

10 1 ] I I
0 26508 53016 79524 106032 132540
H/kW

T/TC

B2 2846 d4%

1.2.2 EO AAEHBTH

B R A B TR T A, B3
A EO A ARk T AT LE

O AR ZE R IR AL T A H AL E
REFHRARTENI S ETEIA B AR TR
TR FHBIA R HICRAE R, HEMRE
B4 L e B T e S DT BRI, 1 G, 2 A R
G ST F B AN TR, B0 IR YE 1 EO
SIRBAETE TR IR AR .

QZRFELHBMBA YRR A A TS
HIEOIMHA, PR R AR B IR, e B AR REFER o

106. 2°C
i ®——
13 . -
e @é
IR
it P o
O 5= ©
Hi1 . / —O—
Cl P 1O
c2 O £
G0 5
e o T
c7 ~O—
cs -O—

K3 EORERATH

1.2.3 oHatasds
R TR & e, 72 T-H W A
FHRERFEREWRRE S, 5EREBBRRS
STEMBHA M, WE 4R, B 18 Co, R
1,852 8 EO XSIEIE 35 3 0 BG Bi/kEE 38 4 4 EG
WimE, MUEL, B3 ERRRES AT ITLM
PLEANGH, A I G 4, 3 1.8 2.8 4
S HITEIC By B 7 BB S5 R G0 R .

230

10,727, 06AMW
1

186+

|,o"12’
| 2 /
| |

B~ 98\

b4

~
0.-132. 096MW  ~———_
2 B3 1 10

0 26508 53016 79524 106032 132510

B4 ABELEFHELEEHL

1.3 TSR AEME®L

AT T AR AR R S 5 A B A 0 1 AR
REHT , R T RGN AGHEZL, FE¥ET
AR B 0T, 45 A TR LR G 0L, AT R A
Ry

(1) V& 4 It 6] 14 1 B0l 22

/N B =2 ) 4 A% SRR 22 4R R B IRT i, T 8
AT A o AR ¥ PR B e T R e AR A B 3R
YR/, Ve PR o Ak 7 vk — 18 LAY IR 22 T
MR, 2R 5 HEA7 1 AR A T R g R

W AR 2 AMLE A R g SRR AR R R
142°C , I /DA N TRA 458 Q, =21.038
MW, Q, = 126.41 MW, [ #2/E Al Je 5 i1 5 T 151 4%
W T 6.016 MW, 3% Ui B I8 D6 it 1B 1% R 22 AT i i
PRt/ T A

(2) A 2 VT e 6 125 ) 2%

B, CIEMMAG SRR ST HIARLSH
TARRL O T2 e $4; R, EO [ i 2% Hi Bt 22
o UG IR 129.1°C, T CO, ff TR 15 A 18 48 Y
9 101°C, 7] LUK B b 4% 3 OBHE SR CO, fif I &
PR, X AT DU I R 28 VR A R A AT 13,4 MW, [A]
B Y 2 ¥ H1 K B BB AT 13.4 MW,

(3) AR BEAE SR

J AT AR R G RE R A L, T R G R
YRS, IR M R N R S B A TR R W i
AT, (0 22 A AR R A T AR I A i A8, AT 38
g A TR R TR RE R B g



- 46 - P& AL T

2593 %25 11 |

R TEX REHATE . BIR EC KIBIENIE
00V 5 245 B 335 IV P 0 85 1) B 0 47 0K (TR 3G
TOEA BRI o i o6 38 g #24E B 7 32 = 31 30.4
kPa, A4 = S THUHE 1 28 VR R BB &2 Wb o7, 350 PR 35 T
FEVRAE Ry oAt 4 B E% 9 PR, 4 B /K 35 W] i — v )
o, B ECHBBRES, BTEEHN
156.9°C , 2 JHl Aspen BT, B K EE 55 20 BR AR A
REEH 114.6°C , A ¥ 5 5 J5 19 EG K18 85 85 T 3 6t
VB A K 3 1 o ) T 2 R . O S I AR I 0
K5 Bz, AT 24 K B 5% S B o 4% 4T 1.3221
MW,

H
ik

JBi 7k % 6 ogriped

K5 EGCHgHELEREE

(4) Rl B e R R B
BT RGP AR B I RIE IR, BEIR 28 T X
TR PR SO TR HIUK RS IR, AT RUGE TR &

B T I e WE A BR 4y W] E A 9 C1A2003 (E bR L2
MTTRERERES BRUE EH.EH25TR
WHBREE R < EEER SR SRERRE
SVETF 20034 12 H 2~5 A THBH M E IR
RS .LBEERIT, ZWER SN 00 ZRERAH
PR YT B CIA2003 238 A A R AT Ml 5 5 8 — 3
HEEIEFH . H 3R K ChemAsia. InstrumentAsia Fl
AnalabAsia2003 4 [a] 48 2 B4k 2 m T A2 V0 = A )
UREIEGHBEAN T BRTE.

HFERHEMHE S TR LR HHWERESR
E N R RS R N S S R E - g TR o
FL AR, e F Rkt a2 e aigmid
ETWAREE - EWTHR. EESEH Meck ¥
BAH R MEFRE S EARN S — A #H
2 H B — R A the Karl Fischer apura 7= % & ¥l

PLLL IR LER YRR YT YRR YER YR YoTop Ylof Yolof YTof ToFoR YRR YRR YT YR LR TR YTR YRR YRR YR YoToR YoTop YeT-F Yotop Yolop YR YR oI 3

0OGCOSLORLOSCORTUSCOSLISLISTOSTIGLOBLOSTISTOSCOSTIBLOSCOITIRLOSLOSTISTOSTIBLOSICSTOSCOSTIBLOSCOSTIRLOSLIGTTSTOSTISIOBLOSTTATIRLOSTOBLOSCOOTIBLOSD

REERR  EFTFHITUBRATR

EEREER LY LB R SEP IR TP IR FLP LR AISR TEBP TR TP LIoP SR AR TLR YIP NEIP SARP SR TIPSR TP YR YR FLP LR LF-L YR FLR LR LIR TER FLP LLP LR IR FEL LLLTIX L LR TR EIR RR Jo1

AE R e 0 B [ X 3B o it . 41 EO SO A HkL
T2 e U5 IR BV RA 110°C, A X B 7 7
BrHAREANIENRE.

2 it

O 1o Z g8 e e s 40 & B, A PR o ke
FLZRIRIB AL TR I i B 0 A e A A8 AL IR 2= Im e
ARG HEAGH, /BB D, BEFER R o

(A% 415 ] U0 R 5 D0 A Y i I P 4k A 990 4% TR
Z e THRER, TEHMR R RSN 6.016
MW,

OF S DINGE Stk R TR WA M -3 5|
BA N 13.4 MW HBAFRIEE T, 325 2 0 5 iR
AL, 8 Z B AR A TR MRS B8, 178 I
TAEHE 1.3221 MW,

@B RGBT REMRIE RS, TR,
SR Y ¥ BE — 25 BRI R AARE , BEAIRAE 77 AR .

& X

[1] B Pet B ARG RANALE G IM] R KM TR R
#1,1995.

[2] Linnhoff B.[J].Chem Eng Prog,1984,80(7) :33 - 40.

(3] ZEr o, #6510 [J] b TR, 1999,27(1) :45 - 60.

(4] e, er 4 [J] v T, 1998,26(6) :52 - 58. 1

AT T T T 9 A R T S T R S e Ak A o AR
HBUEHMBEMA 5 HFmRK.

i A% A 5 Tolk 2 — 04 A e R
B, B ASHBE R B Chemoscience 13 HE i Milestone [ 7K
H4F BT DMA - 80, ] DARRTH &5 28 s i 12 OB A5 5
AR KEBA, I BT TR AR AT EY
4b 3 3 #2, Chemoscience 3 ¥4 JE /R Milestone 19 H il
Pt

# KM % 5B, 1 40 Beaver Contromafiic, D Dietrich
Process Systems. Groth, Gemu. iSolv, VWR Collection F1
Yokogawa 44 7F C1A2003 B R H ™ . KA F LR S
TETE , T UE www . cia — asia. com,

NI R A PR W AL < www . sesallworld . com, FL
i : (65) 67386776, 15 H. . (65) 67326776, E — mail : mich @

sesallworld . com

400800800603 8CTSCTSCTSCISCOR0OOSOOS00S00S0TSCISCTSCISCTISDTSCISCISCISCTOCOISODS0000400S00SOTSCTS



