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Evaluation for Utilization of Woody Biomass in Large-scale, Centering on a Biomass Town

— Case Study of Shiso City and Neighboring Districts, Hyogo Prefecture —
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Table 1 . Abundance of Biomass and its utilization in Shiso city
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Main condition setting for economic efficiency evaluation
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Fig.1 Position of Shiso city and thermal demand facilities
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Table 4 Annual consumption of fossil fuel in facilities where will be introduce pellet boiler
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Table 5 Thermal démand in Siso city and neighboring districts
R BT SR FRIT o AR LT
ERE=HES LS ——— ! m
: STHE R & BB ~by b
(kL) (@n BE
REEM 14,321 5,221 194,760° 10,643 -
= FRT 7,196 2,624 97,863 5,348 21.7
FeRif 9,871 3,599 . 134,241 7,336 255
JERE T 209,112 76,242 2,843,835 155,401 29.3
ik 12,252 4,467 166,622 9,105 28.0
el 2] 29,068 10,598 395,313 21,602 29.4
T AT 4,136 1,508 56,248 3,074 20.9
Xl 285,956 104,260 3,888,881 212,507 (F3) 25.8

SEEASL : Jdh (37.3MI/L), ATEH (38.9MI/L), ~Lw 118,300 (MIN) &IRIE,
(W) BAT R — R FIFEDTE - > & — (2008) "0 SRR LRERARMAT I3 AL ¢ 364.6 (LALMN-4E) 2ARML, #Hivr
(2L RIIEIEECS igcaidey ’

193




B e
405kWh/t 1,747MI1t

«— BEEE —

.?
FRE ;ﬁg‘gﬁ;{g

ROt i o1 [V 1088t
mu0.12t

X2 KESRVy FOREBRRELE T RLXF—HE
Fig2 Process and energy consumption of manufacturing woody
pellets

NTBZLIFRPRHY, EEDHEORDPLNAL TR
BV ENBELESTETIOCELETH S,

BEEBEIIONVTIE, —XVE—EHEECZTLIZLS
GHG e B3 A BT TEHET 5, flxiE, ~vy b
BE (K2) 1%, B 1t H7= Y 405kWh, 1,747MJ O &
NFE—FETDH, TNOHEBEZRAXF—CREMLEET
T GHG #EHEBEZFEAR LIF TV, ZEL, REFILE
B3 ry PSR, REBRRE—DOORyIRALL
THE-TVBEED, FETRICBITAEE-X LT —BIZ
mETER,

BERBEMICOWTE, BRERCESEERBIIHE
BOREMN (R 2) 2RELEOL, HWRBABICLZE
BaEETAED, NMARFERELEERH LT
LZEREEEZRAVCEHE L GEHIZEHEARS (2009)),

IV 7r—RADRER & RHERE

1 5—X0ERK

(1) BRI —2R

Bk — 2L, REHONAAS I AFEROTREE
T, AT —APFBEECERBROFTEMZ T T2, #E
b= ARIKIBRI R — A DR MOEEL 25,
KREWIEE, BEURA A A AOHERIZERZ
B&, A ARE U U EEEEDTVWS, BENIZIE,
AER T, BREEVOLREETHRS TREMH ORI
(FHREE) 21TV, ™ - PSMCHEIT TRAE - IREL
TW3, KELUH T, RESAROHER, £Z4 (—
MrEEEEY)) OEFRMRE (RDF : Refuse Derived Fuel) 1k,
HHRORIL (K MRBE), —BREERLEFENLREET
% Fg& B Mo BDF (Bio-diesel Fuel) {EA3ED T3,
BEDEZA, ZHOHERES BDF, bA@o< AR
AN TIRE, HWE SN TWD, —7F, RDF id 2009 4 10
B ¥ CIRERLEROHEBIAR L LTEVWER LA T
2, BREENNENTD, BHESTERERY L U TER

194 BRIEIEZATE 208RERT 20106114

MEBENTWAZERHBE L, 20k, BRI/ —X
TIREZH (—REED) ZEHshThWsE Lk,
(2) #Er—=x

REETH OB T, BAED BDF{LOIERICMZ, i
ICEMBEEM DA & o RBERLE, WOV y Me
DHEEPRES LTV S,

AXUBEBIZEBNAFTHRARKEOENIL, 80% V%
BRFAL, &Y O 20%IEHEE~, 2F 0 HI~K
ET B, :

BDF ix, THORERABMOBTFEL IR, £mb
NRE (TIMEELARE) COFAEZITLLTEL
TWa7ed, TNTOERCEESLEXLND,

RUy MZOWTE, 7 ) IRAECESE, hila]
BT ANEERROE= w7 ¥ — R LTy b
RATZ—FEALTND9MER (K 4) TORERL,
—~MRFEE~DXLy PR =T ERIZLBLy MNIA
FRELRE, 7L, BTEERESVyY hA 7D
R RT3 EENEENRERH I THRY, 07k
AR T, FE=RLF—FASOREICET 2 %5
EEEICES< 2010 EEBEME 3% ; =RXNVF—IF
(2008) ') AL, KEXLVy FOREBZHEEL
oo ZHOLEDEERIL, 9 EROEERELTHADO—fX
REOREERIZ3%EHIT-EOAFHE L L7 (1,525,
Ny MNUER 4,585t (SIRTFRE XFITERR 0.4 X BiE%)
5 0.88) ITEAUNE W ®, 3,060t BBRIEE L 2D,

B. TR T, MiMICH B = I MLEBHEFR © RDF {LiEE%
BIEGRRIBE S NDZ LE2BELTHEDR, 202 E06HE
BEMX 2T &< RO 2 I NBHERIEHTETE
Thh, TAOETH (—IRBEFEY) 3% ORIRLEE
BRCHNBENDIIENRRELTCND, 0D, KFR
DOFHE T RDF OFIERITEE s — 200k Lz,
(3) BERAIr—2X

Ay —R1%, BBy —RTEESHh, FTRTHERTE
ROKRFSLy b2, ABBBREO—BRFEE~DOHE %
HET D, —BEEOSNLVy PR =T OERED, #
By —x LRRRIZ 3%E Lz, BIFRTIE, BETSE
BED S bELRICET S BIREFICONTIE, REMNE
RBEDERABEPLRIILTNS (K 5).

2 EHERE

(1) RS —=

ARy — ADOFHEGER X, THRIZHIFERAA A< 2%
ETHIERPLIHED, ERER~NERTITE, &
BIR, MRRXTEZ L CEERDFIAIRETL
L, WERRCEREMHNICBEL TV,



rnm WY OWAEHL BWEE O MSIERA

:L '\QQ Q \QQ ,.LQQ ,.5QQ

(&7 M /4F)
VArAd.

| (4.9, 70, 54. 76)
)

HEAR{E

A YRR
BDF{t
~Ly Mg
ﬁﬂ: o {-15, -1
A8H49.5) -8 7F.-13.8A4 182
HERR{L .

A YRR
BDF{t
~Ly Mb
B | 471 82
A#(-28.0)

HAE(L
AZ o REE

s
N
-
&
2
2
x
3
o
=
5

ww

(-11, +70,:38, 79)

98, -15, 16, 46)

T (s, a8, 7a%10°, 700 ) e

(20, 10, 62, 36) n

(1.5, 1.3, 0.2, 0.2)
711268 ]

(-11. 70,038, 79)

9815, 16,46 |
BDF{k (-53, 3.0 nxm! 70)}

~by ME 2] (20,10, 62, 156)

e |_-47.1 -82 15, 13, in.z. 02) i
BEH92.0) m@ﬁ" 24687 T

O ORFICHRTEE, RMHI%, WEE, NRERZRRAZRY,

ZR

3 Bk LR D NCERFI A — 2R 0RFIRX
Fig.3 Economic balance in present, planning and
Large-scale utilizing cases

B S NCERICB LT, REMASFLMEIVE
LZ 20km BRICINES Z &0 h, T HERE 20km
LlLt, ZLT, ZOLEERTE NI v/ BBES
10F/F7/7(%%Ow4gﬁkgﬂm)&ﬁmbta
(2) #Hr—=

Al — AT B EEEFBRR T —R LR E LT,
(3) KIEFIAr—2R

ARy — 2 DFEFEERITHEE s — Rz, BZERE
~ADN_Ly NAEEEET D, FO L & OHMEERICO

VTR O F LA b IR A O i~ O S E AR R

B (25 8km) c‘:@”%’a
V ®BR

1 BEFE®E (B

(1) BRIy — A LBy —ADLE

BRZ: b ONCHEAE 7 — A DR FILEIZZTh TR 49.5,
280 (BFAME) Lisotz, BRI — RN, HES
— A TRENZNEL LTV DR, FREREZEA
LAMREEROHEMPEELTNINOTHD., HiM
HERIIA Z o RENMB LRV y MEIERTH D, & biC
THOFRKREWVERE 2oz, FTHREMERDOE
FHEOBESEE L TWVWD, BRTIIEEDR M4~
AR WHECOETIDRERNVNAL LD, THIZ
e, #ETIER VY MED R (FRHhEA) FRENX
HICER D), ZThABRKESHEL TV,

(2) #ARs —R & KRR o — A O bt

SRR — A ORFINKIL 92.0 (BEHHE/MAE) Lizo

IR . b2/dix]

Q NN
19 o

(CO.eq.-t)
33,21, 18) |

N W
9 a®

HEARAL
R B RERE
BDF{t
by Me
Rk
AEH(860)
HEfEAL
A B FEE
BDF{t
~Ly Me
Rik
A E(-795) |3,
HEARAL
A H BB
BDF{k
~vy hMb
R’k
BEH(-5,108) [-8,
0 OFITMBIEN, FUBH

4 B AR S UNCIRIRFI A - — A 0 GHG HRHHE
LHIRHE
Fig.4 GHG emission and reduction in present, planning and
large-scale utilizing cases

A

s

472, 21, 20)

ro SEDEHET (RXby PR M—TOERE 3%E L
SEA) TIE, AREBEO—REEOSLy MEER
i 6,056t 1272 BT, AELESLVy METNTHEET
B ENTREERD, TRICEV Ly FORRFERAN
BALEELRELS FZA~EEH L,
2 GHGHEH=E (H4)

(1) BRT —R LB — A Dk

Bk — A TO A A AFITERIHEIREERETH
B, F DT HHERAEREBIRBIZRAET S CH, AR N0 H
A GHG BEH DK% 5%, &FEMICHHEDFNK
FVWHERER T,

—J5, #38 —ATIL, BDFALOIEXRSH =le A F
HARE (A7) LY, LRIV F—DHEE
RPE Ei, BRyF— X L0 bHIBSIRIPFETE S,
X, 2Ly MBI L ARELREL, BRHNIZ 795
(CO,eq.-t) @ﬁ'ﬁ!ﬁﬁfﬁ%bbﬁﬁﬁf% Do

(2) #Br—X ELBRIAr —RADOREE -

I~ Ly FORIBRER LR LItk D, Y
v P OWEBEIC L BHHEDN, HBES— 2T 160
(COseq-t) #M L7, LrL, Ly MIAICX BH
ﬁﬁ%mkmuﬁkﬁétbsmswmm4)@Wﬁw
BAHIETE S,

VI EE
1 WERRCLIMRLBRE

R A A5 7 ARRIC BRI ARHITRM OFIER &1
ETBEE, RAIATH- b OEER - B (5%

195




TOHRABLELRY, EEREE~EOEEELE5XT
WBZ EBGhoTl, Ebiz, SEOEEBS—RAD LD
2, BEREYOFERELZTAKRBELTLED &,
Ny VEEERNEFEES LE- T, BRILELF X
BZLTLEY, £EBRFTBNALEEREOIHDONT
YABBNTLE Y, SEIORETIE, Ry blE=
A N (MEREE R 92 BEHH/ME) 2 H/3—F B DI 3,067t/
EYULDRBEBMNETH B Z EBSholc, —RFEE~
DERETEEZELD L, ZTRIITRNOERES 289%
(4,144 Hit8/14,321 tHE) FTRLLEE EOFERIC
Y4 BHED,

—7, GHG HEHIZ DWW T, MFREERIC XL Z 752
(KMWOW%&énéwf,AVyFQVWEUt
DRFTEFOEE® EHB, ZHIXHTROEREN 5%E
THELEZLEOFEERICHEY TS, 20, BERE
HE2ERTOIPREREZERTOINCL-T, BIEL
THOEREBERDZ LBFHB,
2 BEFBICKIBENNRLESE

BR -2 LT, RIRFRAZEDD XLy FD
IREAERX LBRAEEZIZ b, WXIXT7AFMIC
B<, LaL, #BEBr—RAE%, ARG OREILER
EEBICRESHEELTNWS, Z 2T, BREICEDLT,
HEMOFAEME, ALBRFCRETIREDR
NAF ZAORNBERAEZZTT, qby MlEET5Z
T, AEBRAZHEDL LIIWRARE LTEELTHL
ZEBERRICRD, TNIZDOWVWTIX, REFREEZBLD
B L2 B7, MRILTOE#EZENS L5, BLE
DY R— FBUELAR->TL B, EEL, ZZTWIHIAN
A A~ REWFRIERIC & 5 B0 B IRk L OTESE) &3
BiaEEIC BT 2EROHE, HH0VE, BERIEHO
HEZMEIITI Z & &8 KT 5, GHG HEHIZ oW T,
REFRICE > TiE, #ITET TRLFTERBEOREY
& (GHG HEHHER) ICHEBTE 2,

VI BbviZ

AR TIEBTORETEZHNRIC, HRBIOEEE
B, ¢ L CHEERBCEATR AL AR R LE—
DEFEHLE L LT, BEBRE~MER TS — 2200
TOBENDR (FEREE, BEEE) 29 b

L BECRETIRABRAA AR EFREALT,
BERLHOREREE D S LT HE (B —2X),
FONAL A ABMBOBFEERIC LT, BERIAAT
ACADHBEELD, BEFBICOVTHLRKD &2
WX BN, BEELBEFEOLLLIEALBEVTE
i SEEETANNEEEOREL 25,

SRR OEE KT, ERFIREEETS LT
EEME~OBREII ST = & WHERICIE RS2, BT
B B IR IREY 22 S A A RFUTE A L O < B,
M A B 2 =, BOEOHESHMEE
EERDY KRHTILERD D, %I, BIAERIC
B BAL A ZADIKIGFI A 5 2\ NEEH O TR O E

FEEBBALTH ZEPBELELD,
[FFER]
1) RERMEHERTHERR D GedoLH &), Thery
FOBENS, FH 1 DY 074 OS2V MERE LT,
[5IF8 » &% k]

1) BRBEREMSHAEIEELAHE (2008) : Ak 21 ERRRE -
BRALS - EWERIELE, F28, £3F, pp.165-166.

2) W0 EBRF-LBAXYA A - WongLF - IWAEA (2007) :
HUK GIS 77— # ~_— 2 & AW BIRERBROMREE L AT &
O L BITER, REFRBSRICE, vol21, ppds51-456

3) Wong, L.F., Fujita, T, Yanagi, N. and Tsuchida, E. (2007) : Evaluation
of Environmental Impacts for Policy Scenario of Municial Solid Waste
Recycling in Kawasaki city, BREES AT LABFEMRNXE, Vol.35,
pp.431-440,

4) FE W-HE E-E@PMEE (2010)  WHE - WX PO
BT ERATE LRI AR D ARE A A= AFIADOFRENE, T F
R — TR, 73 (5), pp.663-666.

5) PATEA - FILEA (2005) : EREANL AT RABOOT —F ~<—
AEEfH, BRETEMERBEH (203) , pp.57-80.

6) HhILEA - PHEA - UE B (2007) : A & U REEHLEOF
IERBAM, BELRESIRIE 7501), pp.119-129

7) LE B - LA - RREA (2010) : HEASA A AICLD
TERBEFEICH T AENEARORE, KLk 78(1),
pp.39-42.

8) Bk A - MLz A (2006) : LCA FHEEZERA LM AR
BEBROE-ARS - HEEAREOYE I n—L Ao
T a g A DEGIGIT-, BEIARESRITE, No.24l, pp.13-23

9) FRAEER - LHMZ - BF 8- LA - LREE (2009) :
R e AFERRESRMETVORREETOER- N 4=
RE U UBBARK 38 HEMENR L LT, BMNHEZESSE,
vol. 27, ERICHEES, pp. 317-322.

10) REM (2006) : REW A A< RF U UEEE

11)  #hlgA - ERES - NEEE b A - PHEA (2006) :
R A2 AERICEWOMEE - = 2 MM, BRHIEMEHE
#3, 204, pp.61.-103

12) BHRKEASALFVFAIAFE (VAF LY T F—4h)

(2006) : A A+ A BIRERFABWET AR A~=2T1

13)  FOKEH - AhLEEA (2010) « = RAF—INK - REFHE - BIE
BFFN O BT NAAL F= RFIE ST U A OFEME, BHHEZELEE,
28, WICHEES, pp.243-248

14) BEEZEEERTRAX—T (2008) : =R/AF—HE 2008

15) () BATRXAXF—EEREFEREREF— (2008),
AR 18 FEELAT E R EIRRE MRS, pp.66

Summary

We evaluated the efficiency of biomass utilization in Shiso, Hyogo Prefecture, a designated. “biomass town”. The biomass town scheme has been
implemented only in this single municipality, and not many regions have achieved éfficient utilization of biomass. Therefore, we investigated the
current situation and use of the scheme both within Shiso and over a wider area incorporating neighboring municipalities. We then applied the
Diagnostic Evaluation Model for Biomass Circulation (Morimoto et al., 2009) to each of these cases, estimated the economic efﬁcxency and
environmental impact (greenhouse gas emissions), and defined the problems faced and the potentxal bénefits to Shiso and the surrounding atea.
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