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Energy Consumption Performance of Methanol/Electricity Cogeneration Systems
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ABSTRACT: The primary energy conservation of a
methanol/IGCC cogeneration system was compared with
separate production of methanol and power. Different
mathematical models were developed to describe relative
energy saving, relative energy saving ratio and energy saving
criterion relation for the cogeneration system. Based on
chemical product and power ratio and system efficiency, the
energy saving zone diagram were developed, which can clearly
show the energy performance of results from related literatures.
Based on different energy utilization ways of the syngas, the
definition of cogeneration syngas and non-cogeneration syngas
was made, this leads to a rational allocation of primary energy
to the coupled energy forms for cogeneration. The parallel
polygeneration system based on once-through liquid-phase
synthesis was used as case study, the result shows the heat
integration of whole system is the main factor to the energy
saving.

KEY WORDS: cogeneration system; coal gasification;
relative energy saving ratio; cogeneration syngas
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Fig. 1 Scheme of combined systems with
requirement of market demand
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Fig. 2 Relative energy saving for combined system
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Tab. 1 Energy performance of different polygeneration systems
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Fig. 3 Boundary condition of energy saving
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Fig. 4 Simplified schematic diagram of serial and parallel
polygeneration system
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Fig. 5 Simplified diagram used to calculate energy saving
between polygeneration system and separated systems

(1) W& IR
T2 RGBT 7

P 10 FR R JRA8CR mplin F
_JE-E, E

ua E, E, (8)
Em
M, = H 9)
A== RS E . BT RE IR BREL N
Ecl = Em /(771772) (10)

X HEER RS, HRHE AR B L T &
J ) JERHEE I FEEcmy LA KON T Wl RGEN B FL ) 28
VU R SR B ) B AR E e - AWHEGE FH
B RGN AR S 20 R g H, N
Eem = Ecmy + Ecmz = En
Wiy
Il & B R T, B RGEAR 707 R GE R —
RREFETT 44 :
AES =Eg + Egy —Ey :i(i_i) +E
h My T

+ Ecm2 (11)

(12)

cm2

(2) R,

XTI RGN T RRARIMREREAES)
J1 e T, OB AR A BT AN LR
A e, Ak A E RIS BN ) B R 53 0 R
M Ma~ Tsv 760 W

E,= L-A)Em, + En, + Qs + Q,176 (13)
Eczz(l—/l)ElJrEu (14)
Ui

255 3\(13) (14) AT FHEC ™ R G K U I RE TN AR

RIREL Ay
Ecz _ Ep - [Eu (774 - 773) + Q1775 + Q2775]
Thits
X TIGCCHRE, #EAF) ) B fe i F2AA Gk
ATE AL By AR Qr e VEHHFEE N
Ep = (Ep = Qu75:) [(11y175) (16)
AGHRE mamy, WIS, B R
X3 RS IXBEFE T
_ By (22 =715)+ Qurs +Q,175 —Qu 715
Thls
M7 T A BB 2R GEARX 73 7 R GEAE R
HLES 2> W RE L S B ARIAE 2 ATl @
Ev(ma—na)l (i), IR RN SaLE I, o
TR AR U RE R (VB AN, AL RE =
i N B AN AR AR R HL R e )

(15)

AEP = Ee—Ec

(17)



5% 8 ) %

I FLIR ™ R S REAEIE 5

PR 1 NCI LN TP SHE S S R G # P
HAE):; @ (Qu72s + Q16 — mu15) [ (1725) W R4
Jry R AL BON T ™ 3R G R AT SR IR AIA I 0 Ak 5 [
RIRELTT 4

i (12)s (A7) AT FILEAH ] S H A T
R R G REFE 2 AR 2 Ay

AE, = AE] + AE" =[(E, (1, —15) + Qg +
Qu15 — Qurts: ) ()] + E(i - i) +Egnz (18)
h 1y 7
3 EfIo

T O N T O ON
HUIE 9T 2 W™ AR G0 A I 20 IR BERE Y ORI R S8 1 Y
RetE, Mimh 2™ R st A= % . L
HFECE A E CO — il £ 1™ & 48 (EL-
PCOOTM) Nl XTI RETM T Gekr PE AT —
AT

e FIZS MIEAE A 21007 RGERIRRL, S RbRe Pk
KRG BT SRk £ WICHER[ 7] AR AR
AR R, 2 RGBS BRI . R
Aspen plus JEREBHLER AT 0TI ™ RGN 53 7 RGT1E
AT, 193] T AP R R T KR
iR 2.

MF 2 ATLLE Y, B R GRS R
9.15%, o F s & i FRARRE 1 48 R 44 )
5.06%. A HLS PR 20k A2 RG]

*2 BERFREESMITES

Tab. 2 Result of energy saving allocation of
polygeneration system
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