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Fig.1 Flow diagram of flue gas in municipal solid waste incinerator



14 ZHBEA N2 351 B T A F — [AURGRA LA IR ZE RN R AT A WA ST 5 58

i AR T

LRSS

S CACILLE

Fig.2 Flow diagram of steam in municipal solid waste incinerator
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Fig.3 Flow chart of mass and heat balance calculation
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Table 2 Emission factors of greenhouse gases relevant to waste
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Table 3 Various scenarios about GHG reduction in waste power generation
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FHOPET A 0 153C) HMRR LTI ) <~ 1 F O
MFEH Z22E L L, 130CIZIEEN L TAEDHE M
ML LTI E L7z,
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450C X 5.8 MPaG, 500T x9.8 MPaG) &, Tk o
RA FELADEREBFALORFERN Y 2SE L Lz,
2.2.2 {ERSF)FDEAEDETr—2

RO F 1) FIZOWTEHli L7218, &> F V4%
HMAEDLELHEDNBEIZONWTRE L 72, #MAED
B — 2L LCIERICH B DS, 24— R To77

r—A1REMOBEEL L TORRERT 720D,
TRTCOYFIVF @A L. 72720, 1) F®I
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WZBED D DIZOWTIZHES A EDZALIEE D 5 |38
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HIRE G 2R T £9, RO EEREIL
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EXTRL TS, RIROE IR L0 AR
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Table 4 Waste power generation efficiency and GHG reduction in each scenario

SR | SR | GHG ¥ | GHG W5 RI
L, o st | Rl | St

KW % tCO/year | 100, /year % —

JEARERE (0) 6,270 15.1 16,000 394 0827
© PR EAE 6,430 156 16,600 107 0819
@ NOx il EE L Al 6,950 165 17,800 137 0.799
® EAMEORH 6,900 16.6 17,600 133 0802
@ (SRMEOTM 6,330 165 17.400 12.9 0.804
® (EERILIbE 6920 167 17,700 135 0816
T3 /< £ F 180C 6.450 156 40710 | 16500 105 0841
® {RHT T/ <1 153C 6.710 16.2 17,100 121 0859
T3 /< £ F 130C 6910 16.7 17,700 134 0875
@ KGREABORA 6,720 16.2 17.200 12.2 0856
54N 300C X25MPaG | 5,140 124 13,100 32.3 0.767
A4l 450C X58MPaG | 6,740 16.3 17.200 123 0855
54l 500C X98 MPaG | 6,870 16.6 17,600 131 0.861
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Fig.4 Power generation efficiency in each scenario of case 1
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Fig.5 Indirect reduction of GHG in each scenario of case 1
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Fig.6 EU energy efficiency factor (R1) in each scenario of case 1
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Fig.7 Power generation efficiency in each scenario of case 2
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Table5 |2 GHG #E IR ELY T L D72 77— A 1
ERBRIC T EC X ) Ko 72 GHG R 321509 &1 & 1352
NHEA A MDA T, 43.3 705 58.8% ~, A HE
H A DY AT 394 705 54.0% &7 o720 T
% T GHG HI & (X BVEE 112 X % 8 42%L 0.355
kg-CO»/kWh % I\ CEIME L7278, T ABEENGRE O
FEEPY BRI B\ TUE, 0561 kg-CO./kWh % H
WTC COHIFETHT I E2RkDOLENTWEY, &
D CO WHRFZ V5 &, HEIREITRE %
Bo WRHET AWML AF A TTRCOF S ar%k
BIML 727 — A (0-3-1-2-6-5-7) Ti&, BHEDOHEH
& (# 40,000 t-CO2/4F) IZIZITILHT 5 2 L1272 5o

2.2.2 THRA72X 512, CO: BIREIZL BRTE O
HENEICLDROONS,, 2k b e, BAHES
AL 27 AT, FHIEIEOEL AT T L 72T T,
CO: BT ERIL 4.6%, X512, NOx BElEM 21T &
20.3% & 7% %o FEEEMEHCLE O 1/2 AT a0 3
20% Td ), EFH DL E DMK THERBERIMHLED
M ET Lo EHIMOEHEOATIIRMENZ LS
HEEDEOMINIZ <, #12, FAYEEORZ: THI
WMENDIZTTHDLEZEZLNLIZD, CO. HIEFE

Table 5 GHG reduction in each scenario of case 2

GHG |GHG H#% |GHGH¥%| GHG Hi#:| CO,
T P | HldEE | HREEIS | B | HEER
(0.355) | (0.355) | (0.561) |(0.561)

tCOy/year|tCO,/year % tCOx/year| %

0-3 17,600 43.3 27,900 134
0-3-1 18,700 46.0 29,600 237
0-3-1-2 40710 20,600 50.6 32,500 40.2
0-3-1-2-6 ' 21,700 53.3 34,300 49.8
0-3-1-2-6-5 22,200 54.5 35,000 54.2
0-3-1-2-6-5-7 23,900 58.8 37,800 67.7
0 16,000 394 25,300 0.0
0-1 16,600 40.7 26,200 4.6
0-1-2 40710 18,300 45.0 28,600 20.3
0-1-2-6 19,400 47.6 30,300 295
0-1-2-6-5 20,400 50.0 31,900 40.2
0-1-2-6-5-7 22,000 54.0 34,700 48.7
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Fig.8 EU energy efficiency factor (R1) in each scenario of case 2
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Abstract

We developed a heat and mass balance model of municipal solid waste incinerator (MSWI) using
the specification document and the data from a real plant, and evaluated the improvement effect of
waste power generation efficiency on reduction of greenhouse gas (GHG) emission from MSWI
using the model. In individual countermeasures, combustion technology with low air ratio, low
temperature economizer and relaxation of regulation value for NOx greatly contribute to improve
power generation efficiency and GHG reduction. Using various existing countermeasures, the
efficiency of power generation can achieve about 22% in MSWI with capacity of 400 ton/day. With
future technological developments it will become about 26%. EU energy efficiency factor (R1) is
not necessarily consistent with the GHG reduction so that it is not suitable as an indicator of GHG
reduction in MSWIL.

Key words : waste power generation, GHG reduction , heat balance, mass balance, EU energy
efficiency factor




