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B3 0.0 95. 4 4.6

B 4 0.2 95. 7 4.1
FEh1 71.5 28.3 0.2

EhH 2 71.7 28. 1 0.2

EH 3 75.0 24.8 0.2

EH 4 75.8 24.0 0.2

BE 1 48.5 51. 4 0.1

HTE 2 61.8 37.8 0.4

HZE 3 61.8 37.8 0.4

£-20 GPD IEHIRIRHF
R iR
VAT A B [ TRNF— i %
(%/8) (Mcal/&-H)

Eh 1 13.2 0.6 1. 2kW
EAhH 2 26.6 1.5 1. 5kW
EhH 3 22. 4 1.8 2. 2kW
EhH 4 24. 4 2.0 2. 2kW

%) Mcal:10%cal

18 OEERBEEL, Rryr7oMh#%b1.2~
2.2k /N E NI, CPEEZHIRT 5 = & Tl
TEANF—BEERLVLNELLTHIENTE S,

(6)LCED LLEk
FK-21FLCEERBRAEBOLBEZRLELD T,
HRTROBAELRERIC LTRHAEREMEMTL
ERUIBRIL VD TWE AR —L 2B, i
FEEYPEREIITIZETRI RV —FRE L
2B, MAEESHY, ERYE D ITBRIILE
BRICETRNF—LRoTL %. BR3ITIXPVC-
VIEERVWBZ LTI F—2ET L, LCE
ERBRBENARL, BRUTL HR3IB~IW/NE L
2o T3, EANITER - #HFTHEz R AL ¥ —
DLCEDT0~86%% 58 B H3, P RAX—H14
~36% T B7=, LCEERMRIEIZARKETRLY

NEL 2B,

£, MAEHZOBMECRABR - ML X
NWE—IZCPEOBBBIIES EN < 571D, H-
IR T &S RI0EMDOBRERIL TR XL
F—dPoMWEZXBIENTES. X ITE
FILF—DRBLCEMBET~83%% &b 528, EHXFR,
T FAX—2/NEL TE DD, LCEERBRRI
ERERTETREV/NELL RoTWS, MRS @
T RIVF—DLCEIZ &8 B EA IR AR A RE T,
BAHRAMBRRTR, EARXBLOIER L b
HEYPRES R, BRETRIZE » T =
TARAK—, FLTEAR, HERIT L > T



F-21 LCEOEMBEBIZ X 5&@2

i FREESL LCE LBFERHGE EMBAENR  (Geal/5F)
2L 2N #F) (Geal) (Geal /5E) puL] HRER i TR R
BiR1 30 5, 760 192. 0 184.9 5.2 0.0 1.9
Bk 2 35 6, 260 178.9 158. 4 18.8 0.0 - 1.6
B3 30 3,580 119.3 110. 1 7.4 0.0 1.9
B4 30 4,070 135.7 107.4 7.9 18.5 1.9
Eh1 50 9,110 182. 2 24.7 46.1 111. 2 0.1
EH2 50 7,410 148. 2 33.3 12.3 102. 4 0.1
EAH3 50 5,210 104. 2 32.5 10. 4 61.3 0.1
Eha . 50 4, 540 90. 8 26.5 4.9 59. 3 0.1
HZE1 50 5,810 116.2 17.1 15.6 82.9 0.7
HE2 50 5, 590 111.8 23.0 5.3 82.9 0.7
BZ3 50 4, 800 96.0 23.0 5.2 67. 1 0.7
22) Geal : 10%cal
25,000 ;
------ ankla B |
—-—-AM2 - = = AM3 peseeest ~B#Ala
En —--—EN2 '
20,000 EH3 Eh4 -
—— ] == — AE2a : ~BfR1b
E
3 15,000
'I
X 10,000
.f(.
H

5,000

0
0 20 40 60 80 100
§2)Geal:10° keal g A % (4E)
E-11  LCEDRRERIL

BT RV F—RUEDOKE REEBERFTHS. M=
RNFX—iIHiE, TERECRBORRICKERE
BEZITHD, R AE—D/NENT T A
HLEREI BT ATHEERN DL, Fx R X—
VAT LEBETAIEDOVRIBNENWEE LS.
CHENLEENDADEEN G, EHARIBCPOBE %
BoHd T, Blooz R F—%E[IcT5
ENTE, HE2LEEIOFERM S, EisH/#Ez
LDBHEIXNF -2 RO IEDRIEDTETH
3. B-110O8EE - MFEFRIAX—-DREL
BIEFTEREZTTI 2L, BBRELREDE
B BRI I AXF -2 RESELESTIERIC
Bigo TR LY, Bz 2N EF—IIBREFLOME

47

EBEBFELTVABZ b, 3. EERIIHOME
BEEATHIMRAF /N ELTHI LT
LV, EEFEOHE L - TRELICE
BEEXDILENTES.

Fe&H
EWERM, RS, B, BR, E& TEBL

VRECEDLTATHFA I VT RAF—TDOTK
ERELRATFLADTRIAR—RMELET LI —2

(20ha, FIEM) TOLRBEEZITY, N15—ADYR

T AW THRE ZTT o 7.



o HMBEIILF—DILbRMIALX—D5H
BZEENKEL, BRXAF—DORERMN
VAT LADELFINFE—LIEFRE LD

o FEAHXRLEHER TR XL X —34~54%
BELYED, ZOILEMZRLF—(L76~
BREEDDBZEND, BHUD Y 41 7 LT
B 2hiE, TR XX —%25~50%8
HEFBIENTES.

o EMEARKTR TR R/AX—ILEED
WA EEED, TD I LERBRIIHDBT XNV
XF—MPINEBRELZLEHSB. Ik, BEOKE
THMLCEICKE REBE 52 5.

® PVC-VUBR LAV OBLIEIH A
F—E 0% X H .

o HAkABBRMTATAER, =L
X—% 2% SEBENTEER, EET
B R AX—2016%8Mm L 7.

® MFEHOHEEY?»BTIZILIZL3BHRD
LM, BT RAF—|ZoRHB.

o EHMBMARKTRIIMS EHERVEROT
LB EBEALTW L THRLF—
BAEETH S,

® JEAHKIAGP (1.2~2.2kW) DEIE - feiFTa
T RNX—%0.6~2.0 Mcal/B-BThHY, GP
BOWIBETINXE—ICKESEETS.

o HZEXTHE, HERAF—Ta yOEEZ XL
F—BLEEO KB E EH B, HERT
DEEHANREEDE RNV X —~DBRET
H5.

10 BV

TAREBRBR~OEHELARE LT, 20ha% 3B
WBERB LUCBAHAMNARRTN, EHR,
BEERXOZRNVX—LEEITo. < DB
HEEIEARBLVCHEEX THERER L LU
KFEABMEARMTREL VB RIAX—ERY 53
T Edbhol. EB20had ERMO LIz DWNT
DBRFThH 78, Y DHEW, EHRRPH
EXE2FATIZ LT, B#RoOLHEY OEY,
N—hOEHILLE VS EEDRIZEZE RN
¥F—bELXbND. HREHG6% (LRIFEERK)
WEL, SHBHEOEDMR IIMA2HBRAD
Ba MR ERTAHALE RIS, %25 £<
FAL, ITRLEOVRAFLRBELEEDET D
LT, EHITHATAINF—TAEY AT L2 ER
THEZEMNTETHS.

W T OWNEITHT- - T, £ D&,
ITHEDOF2IZZBWAOWEEEE L. BROEE

FKHIZBROT, THAT—F 2HE, B4L T
WhEEEELE, DT —F I o0 T
BobDTHY, THHREWESHA, BHYH
AR SHTHZEY. BAL2H»Y TELIBL
BLESES. £, FRBABBATRENRT
HEVAT DPFREDF 2 IZITEHLET FARAL R %
WhEEEELE, ZZBELBHNP L ETET.
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STUDY ON ENERGY SAVED ALTERNATIVE SEWER SYSTEMS
BY LIFE CYCLE ENERGY(LCE) ANALYSIS

Kunji AKINAGA and Mamoru KASHIWAYA

To calculate life cycle energy (LCE) of sewer systems like conventional gravity system only, alternative gravity
system with pumping stations, pressure system and vacuum system, unit energy values of materials were referred
from papers but energy consumption of producing process were collected from many factories in Japan. Construction
energy was calculated based on standards of cost estimation. Operation and Maintenance energy of pressure/vacuum
systems were estimated based on the investigation by interviewing and questionnaire. Energy saved alternatives were
considered in each sewer system and 11 alternatives were compared in the condition of 20 ha area, 70 persons / ha,
flat and 2m ground water level from surface by LCE converted into annaual value and annual change in case study.
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