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Abstract

Recently, it is strongly needed to utilize energy and materials such as waste heat,
processed water and sludge from sewage sludge processing facility, from viewpoint of
construction of self-sustainable society. Waste heat power generation from sludge in-
cineration might lead to the economical merit if such conditions as introduction of so-
phisticated control system, dehydrator with high efficiency and intensive treatment of
sludge for wide region are satisfled. It is very important for power generation to keep
the amount and quality of electric power and stable power supply is mostly required.
Therefore, new waste heat recovery system from sewage sludge incineration is developed
that incorporates power generation system and sophisticated control system. A sewage
sludge incineration plant with power generation system of 2500kW was constructed at
Tokyo Metropolitan East Head Sludge Plant and self-supporting rate of electricity of

75% within the facility was demonstrated.

Key Words : sewage sludge incineration, recovery of unutilized heat, power generation

1 1FLC&HIC

TR CHIK SNTIERICIE, MATAKFO
BRSO VNEGE SNBSS I ) —F#SEX
BIZEATWA, ZOFMIIL2.4%x10%k] /kg-VTS
(5800kcal /kg-VTS) L LIEEARKRL~LODT R
F-hkFLTBY, BERBEE ULTHaCHIAR
BARL-Idh D, £, HSIZAB L ThHRL
B b RAT HIHRAER U CTENLET S 2
Lid, BEREL LTOBRERBIZEDLND Z

LEBWHRLTNS,

ZDORF—NA Yy FaAENTE E BT, Bk
B RR OB 2 E A LIBROBEHEL B
Too PERDBEAF TIIBEBENRIM & L CTHRBERZE
KROTE, BEBILSICEREERE L TEENH
LT3, 2 THRIFR TS b ICFEBARIGRFIC
RIRERFELEAL, BRAXAXF—2EHEL
TEMRL & D & L, $£7-, AROEETHHI5E
BHNREMIOEETEL L), Za—t—T7H
AR E5 VAT ARUEHIEBIEIC W T bR



8 HREAICE T DBEBBES X T AOKRE

L7,
FREREFHERAEE X T, BREEIRERS
REMGRERRHEL R, &L, ERDEOR
ETHZENTET,

2 FHRBEHHRBOIAILF—INE

TAMEIBIZRA L TR, 9 KOEER T
ERE S, TORBTRAT HBRITHA - 3
HEh3 Fig.1,

BREF 7Y 0 BB E 1.75x10%k]I /kg-DS
(4180kcal/kg-DS) . &7k 75%DIGIR% 300 >/
HOEA R b OREHERFE COHE L 54, B
12 7.1x107kJ/h (1700x10%keal/h) DOEEEFOH
830°C DHEH ADBRET D, Z ORIBBEIN 2%
DT R X— DR 20% E BEOF R TREAZER
OFHRLAEH LD -DIZEUR LTV S, Y DK
SO%EEBIHEN A B I =1k, ERMHH#200°C
DOERETHR TS Lz, #50°C OHEA 2 LK
ELTHAREh TV A,

3 BERREIVATLRE

BEAREL AT LAORBHIEEL TiE, FEEMEE
RO - BENSEOEEE - BREHRBICKEL
TR L, RV, ZOHRICRE -T=4H
THIFBRTE COHRMICHIE TE ST R F—HiE
~OEBBIFETH 5,

TEIREEHIBERC BT A BRBEINE # Fig.2 1977,

BEHUEH O HEY 2 OB IRIRBER A PN A RE TH
830°C 75 250°C £ CEIRT 5, ZZ Tk, X
FRETREAZER LB 650°C £ TTHL, HEH
FENTERY R GEMABAE) SE5, &b
BolBRROKBL, TRTEERSF—T—H
B LERRICERT D, BRICER SN X
N Lo THRZ— L TRELUERHEEES
O—EFEBTH, ThICLY, BERERORE
L7=EMR - ERFIHBTREE 225,

Fh,. HKEF—CrvrbR—HEAILEHBR
(980kPa) L. MEREE, WREESZORERMHIE
~DOLBERR AW LoD, AENLOBEITEZRE
HEXN ZOBIMBSE L LCRAT 5, o, HED

LS BERBEIIRRORE - BEIC L - TEL
TL20T, AEPILICLELRBEIRD LHE
HRERNOKEERZIRE L COAEYFIA kst
B) 452 & THRAKDFADELEDD I LD
EZTHD, £, HBHSHROPEA TH DHFEL
HESKNLBEIRZK ) BRERA RSB RICHA
15,

LA EDBERMEIR > AT A S ST ILIE. TERR 20%
BE (EXRTHE19.3%. BEVIES 1L.6%0AFH
ThoT FERBEAENIR LK 30% (RBE4.7%., R
HEIFHFNA 05%, HHEAEE 5.3% % ME) £ T
MLT&%, £/, —HOBRNEAZEBER T RLF—IZ
THWTHI LT, BRMHBRBHO—HPBRETHEL
B0, 0 BERRITBEHBRHEICST LTt 80~95%73
RiAw 5,

4 BREREARS—CLRBMHE
ARG ORE

4.1 EHRIFEOHEK

Fig.1 KRF2ED T 1 —%2RT,

BT I3, AUFRE 80m® /h - & DEHHE LB
H5BOMMRE RoTH Y, BIE2.0~4.0% (EAR
96~98%) DRERNEAIEEL BKE 74~76% %
THAKT B,

BEHIB R L B & 300 b /A - ZORBIKREER
FC, HMEREHI M A R AT 5, FERIFHE
HATA VBRBEEREH OP L OMBAT 510
DERTHRBNRH DM, TNIWH S TEHERA
T—ERELI

RERMIZ. ARBRAR A 7— (GBERTX)
TIES 3.0MPa, RE 355°C DiEBER 2 RESHE,
FORAERIIRG 103 F/h - BE LR &5t
I 3ERBETSH, BRARTIHERKE L2 LTE
KI—-EURERE MREKRS—EY) KELN
5, BES—Eix—E L LESHEL 1 2500kW
DENEFT D,



F#£3 [EICA] 85 %% 4 % (2001)

Sludge 830 EZSOOC Flue Gas
Container Treatment System
8
Centrifugal . §
Thickener ex P
g
(2001. March) L G}
7703 8
H 3
Centrifugal
Dehydrator ol :
. [Incineration [Steam Turbine
[Dehydration System] Facility] Generator]
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Fig.2 Heat Balance at Sewage Sludge Incinerator Plant
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Fig.3 Waste Heat Recovery Facility / Power Generation Facility Flow
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LHV(10*%J/kg-DS)

Limit of Self-Combustion

2.09 5000
2.01 | 4800
(Withqut Additional Fuel) tional Fuel)
1.93 4600
1.84 4400
.76 - 8 4200
on
L67 F 5 4000
o
159 | S 3800
o
1.51 | = 3600
1.42 | 3400
/ O without Additional Fuel
1.34 [ 3200 / @ with Additional Fuel
.26 L 3000 2 I
65 70 75 80
Water Content (%)
Fig.7 Self-Combustion Limit
Tab.1 Heat Recovery and Efficiency of Waste Heat Boiler
Flue Gas
1999 Month Inlet (Flue Gas) | Exit (Flue Gas) Difference Heat Loss
Heat Heat in heat [%]
[X107kI/h) | [X107kim] | [X107kiM]
2000,May 3.2 0.9 2.3 4.5
2000,September 2.3 0.7 1.6 2.0
2000,November 3.1 0.9 2.1 4.7
Boiler Heat Recovery
1999. Month Inlet (Feed Water)|  Exit (Steam) Difference Efficiency in
’ Heat Heat in h7eat Boiler
[X107ki/h] [X107kJ/h] [X107kJ/h] [%]
2000,May 0.6 2.8 2.2 68
2000,Scplember 0.4 2.0 1.6 67
2000, November 0.5 2.5 2.0 69
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2,000,

500 9%

; ez Power
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month
Fig.8 Power Generation and Power Consumption (1998)
Tab.2 Result of Operation and Cost Performance
p
(Power Generation and Merits)
Item unit 1998 1999 2000 2001 miscellancous
. - 800KW X10M /year | 800KW X IM/year | 2000kW X IM /year .
Planned Power Generation 300KW X 1M /year 20006W X1 /year | 200008 X10M./year | 25006W X M /year M : Month
@ | Power Generation kWh/year 5,342,990 5,626,760 - —
@ | Plan kWh/year 6,432,000 7,296,000 15,216,000 19,380,000
® g{’:sﬁged Electricity Fee | ) psyen/year 53,430 56,268 - - 10yen/ kW
@ (le;:“l’;’“d Electricity Fec 1 1oy enyear 64,320 72,960 152,160 193,800 | 10 yen kW
® &‘s"s‘::]% f::)‘ 10°yen/year 100,000 100,000 100,000 100,000
® 2:;:;35 rofit or Loss 10°yen/year 46,570 43,732 - - =(@-0)
@ Z;:ﬂ;’ Profit or Loss 10°yen/year 35,680 27,040 52,160 93,800 | =(@-®)
6,432,000k Wh.” year==800kW X 335day X 24h/ day
. 7,296,000k Wh.” year =(800kW X 305day+2000kW X 30day) X 24h.” day
miscellancous
15,216,000k Wh /" year=(800kW X 30day +2000kW X 305day) X 24h/ day
19,380,000k Wh.” year== (2000kW X 60day +2500kW X 275day) X 24h./ day
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