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STUDY ON OPTIMUM TRANSPORT SYSTEM OF ENVIRONMENTAL RESOURCES
— A CONCEPTUAL APPROACH
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ABSTRACT; In recent years, a life cycle assessment (LCA) has been noteworthy as an ex-

cellent technique. And now, turning to the sludge flow from a viewpoint of environ-

mental control, we cannot completely treat the sludge in the sewage treatment system,

that is, in the process of sludge treatment there is another troublesome problem that

we must return a treated water to the sewage treatment process. Therefore we need to

conduct the optimum design in which sludge is at the core of sewage treatment system

by applying the idea like a LCA to sludge. In this paper, we conduct the introductory

examination on an optimum transport pathway of sludge recycled as an environmental re-
sources by using a linear programming. An optimum pathway can be indicated by taking

up three typical sludge transport pathways and conducting a comparative examination.

KEY WORDS; environmental resources(sludge), linear programming, optimum pathway

Lit®iz

BT, BEYLE - YA 7 VY AT AT REBERE~OHLINSEI VBB -—BEE X7
LAICEET A RBEMMTPBEENIE - VB A I NV RTLADTA 7Y L7 V58 (LCA)Y 35
HahTws. LCAR, BANCREBOREAREMEHEBECS A 7917V (BERER-4&
E-HE-BE- VIS I V-FBE) 2hkicbh- Tl LFRLICkD, ZOBWNMBOER
ZRAHILTEbDTHD, EBECBEBNFETHEIEEZILNS.

B-T, ChETOHEROMOUEREEHBOBEA»SAZE, YV7¥OEAELIVLEIVEES
DBdHo/l EFEDRY. L -T, FBMOLCADES L, YAFLANKEBF BS54 T4
FNDINT VRADHIAT, BREEIVIHIETERKIh N, 20 EBEOEIT, M
AP NEHBAL TV EnI T ERBEETHB3EEBDIE. bLYAFLARNRBOLTH—&
BIRBERONS VRAEEL, BiRAKELEEBEFYFA V2T EnaeE BhiT, 4%
DYF AT NVHEEEL S FTORBBABRTEZILDOEEZL S,

KPR, COLCARNNELAETRERLEL X FLAIEHL, BEEBETHHEROE
B GERCELT, BEHEEAHA VTSN AERAEIT-bDTh 5. L CARKSEBEH,
S5HIBEROBRSEE S X FLONT - HMEELBIChz-> T, BELVR L CREEESS
MTBE2ENIRY VRIEKBY, COZLERBROBADOERICL-TIE, 2oTEkDELD
DEBENEIDRADPOBVI LB, DED, TTITVSHMR Y RFLOEHELBKESR
NELDNEZOFMEEDLEILEVSREMNZXDLDTHE. 2040, HHOWNRELTEHSS
KOKE - KE, IR MNRUOBBSE2E 05, 205EHRE LTHINAES B TR %
SBENBZH, SHEKE, IR MNEUOBRBEEEHORTRELT, YA F LRI BT 2{0%H
BI-DHROEERKZLVE T, 2Oo0BBHII->VTHBRFTEFF- /2.

* KBREE#EAETEE Dept.of Civil Engineering, Osaka Sangyo Univ.,Osaka, 574 Japan.
** KPBEENF R EFEP Dept.of Distribution Sci., Osaka Sangyo Univ., do.

—479—



2.8 25 L0 A LEROBRSRE Y AT LTV

BT T 2 hETCOTFRIR, L ETHHEROSKBEEANLUAR - T LAYEY
TFu~FThHD, BREWE T ot AP VT, TOBKEEAKRTIEZLVHIBE—DOHBICH
LTREBIEEZHEORD HEBHLALDOTHD, COEKEER-ITERD, B¢
TR ERBCANLCBELVRVTOLEREORTET > CEFELL. LL, EBERORE
B|ELLTE, FARER, EkiEE, LIRGLEEEBEROMIC, RERFREIS 3 Lv, BRAEE
B (hisE) 0B oA %, BREXENG £BLABEAEVERLERDCER
FOLENEBHFG OB TREAEATZILONFERLS S . RIS CERELAZKRERNT 3
DTHNE, HFROEKEETIS (FBKBEEBELTZ) AcBRkoRhh2FFRvL L, #ic
IVKRZF 4 v EETBZOTHENE, BRHBLHEMATOBRBRSHERTHITIC, b 3EEK
DRB > THLHBELBRLBLOERE (HHKEEBETE) IKBhiE, I30RRTF 4 v 7%
AT IV EWVLI T &N, Lhd-T, EBOBBSEREBLIA A2 EEbn D%
HLEoEs, VOOIBREBI AT LANSBATLEYESTFIM I 2 ENEETLHELBbh 3.
BEATLANSIHEROEBESE SR FLOMRIMEEZLZ 10> T, BELR L
THMBEBELZFMTIEVIRS VRECKEN, O ERBROBADOERICL - T, T
CTRODLLOVBRBEINEIPRPIHOLEVIERXHKE. 2FD, TITVIFHE X F LD
FERBREENEDLDNEZOHEMOEHLE L VIREMEXDOLDOTHEIENSI I EITH B .
TR, BEVRATLADOA L TFT/KAB Y ZF LB 3RS EE ot X cEBLTV S
DTHREA V7 P 2BHEBLANWLBHEUVRLTONBRESTHT 2LER S 5. 20k,
FHMOMBRE L TESMWAKOKR - KB, X, BUBBZ%2 L 05, 20 KERELTH
M AEERAVCTCRAETOLENSZ 0, S, 7o -FoE—BEE L CERS B
DEROGEAICHER LAEET, KB, IR M UBHE2FHONRE L THEROBEERK
WTORBBRHEE2IT-TW5.

30K D KR - KE D S B 1 Bk 5B

2.TORFDRE, FHKOKE - KE»L SERSBOFMEITO>LENS L. C2Tlk, %
DRSSV THERZ LT E. Bb, SRRCOFMBETZLPIEL27 7a—F 25 -
TG, FRKERUEBY R FLACBT BB E T oI h s 05AkOKEE Z0KE 5 —
PDOVRATLAELTHA, TOBREHLOBELOVRE A V7 FE2EFLAMCBELLT
DEESEOFMEITO LS > TREERMRNFEEA VS, £9, SBKOKEV ARt
DR TES LREL, EBLBONEH)RBHMBROB LI =570 (LEAE, V(L) =
at? (a>0, 1>8>0, t>0)%28RELAOL, RHMEAOHHEBEEFLADTHREITL,
ThEERMIT 2L Ly, BURRZABRONBIEKOKBERITHEM e ROSEE
KOBAKOBERMGER 2 RTECMELEKD, Choofl, E<ica’ HL D HEEDERSBER
it 208KkOKBEHBETES. 2L T, E9BEHRLRL A, B,, C. (i=1~¢,
j=1~m, k=1~n) OFHBBERMBICIVTa’ BUBEIBLNZN, ThoERS
PUVER Cxx i = a’ , B )L, COTZKRTEOBHMAR PVER—-ZCEEHRs P &
EBERYD, ThooEd) 6 ZRER (L.r) OSEREBIN (x* BR) PEFTEE. 55,
LEE (Lap) OMFOIBAR, HEEL VIV ET 220 CHBACERELAERS FLOER
HEZDEHERTH (ORZ PAERRK: (a’ ,B8) = x . n = 1,2,:+,32 @QEFHOD
A S0 = 1/32 (T, — TH(T, — T,)') AV, ChooEISAETREBIES T 252
BBITNTES . KIS, FEKOKENSHEHBEROEBL AL, FHEBOZ VLD &7
AREKDKEOLBR AR Y — F GKR) & 58Kk 0 K8 0 BRI B 2 58k 0 k'8 o @R
MTEB. $8bb, TERBNICL0, HHEBOBCICLE5BKOKED > A1 HBER
DU NIVH, ZHELA B, C,TEES. F&, HRUtREERITI>CLickd, HWEE
DECICES b=V BEAMKOKEFZHBLHBTES. S5, HEIC—F (k&) &k
gﬂ%?%ﬁ—yuy7/57$yf%tt@5,m%@5>$77fyﬂ—§mhfwmﬁﬁ
BTE, CAELDVBEELSA2ABERSBOTMATTEEL L 5.

—480—



b BIBHBEEREC L EHEROZREREBHE OB

HENECEBHEEELSZ LS, bAHPFHOTTRABMBEN TS L 5 HFET 5 5H
HOMARD LW ERDS. ZOLS HHELABCBEENHED—~2 & LTREEHEZE (L P)
B2V . LPIR, HOULHET IV 2H»DEHIIIVT, BANLI TR L VEEETT
2w 0—o0HEFETHEY, 1 XXHPWo Tl kN E2REILTIMETHELI L VLS.
L, FAUEYZF LT, HREE L LABEERKERD B3 cH20, LPOFEAA
I >V THEN LR ST 7. $48bb, K&, X MR UCRKEORMPEHEOTT, &KX
DHBIAYBETCEIFEROBBILPVWTEEET-7. Hb, LPkovwTl, ZL<OABEY 7
Py THAHRESAT VAR, SERBICHFEH O Micro-NAPSY ZBEC LANLGED Vo
TS5 hEDLDEHBEET .

DTFAREY 25 LIZHWT

— gz, Tk > % 5 L (sewage treatment system) 2 7ot X TKkBIT 5&, MATKE
WIET 3, WhWY 5 F/KINEE (sewage treatment), HIRULHE (sludge treatment) ¥ X U'i&IRAL
4} (sludge disposal) &7 5. L2 AT, CNETODYATLARNREE T 3BROKAEREHE
NP ENSHZBE, BITD ¥ A5 L TR (sewage treatment) — j5EHLH (sludge treat-—
ment) — FIKALHE (sewage treatment)t WH 7o —THEIEH S, FRUE oI 6E
ETKRE 7ot I~AFEKERTEVS, WHYBEFHKOMEBENEL, BREKELTAS &
VEDBELEOVHEILWKEBATDE V. SBOVY A I VS ST 2FEROBEEILEEZ 3 &,
VATFARIEBT BHERORLEBAN - »oNBECIEBT 2L REBCEETHBLELD.
TTTH, TARARIZFLEZBOVT, HREKELEBAOREEK 2R T 5.
D0LPIREBFROBEZEK VT

Fig. 1 W F/AKMBY RF AL BT BB I o —%RT. 22T, REHLBI>DT7a—k-
WTHRE EAT - 1.

Inflow
b3 A b/

i

Frmary SodTank Brimary Sed.Tank Prmary SedTark

 Eubri E] | l B ROARt
Prim-r; ;ludln Aer‘tm Tunk an; gludgo J—— Aaration Tank
BROAREE Mtﬂ%k R i

Fioal Sed.Tank
BREWD

anl SedTank
Dewatering Mtxed Sludge
L2 Exosts Actlvated Sludga BEE
e
Effiuent "
RIEA Thmkanor ickensr
An

Excess Activated Sludge
RNBEHE

oo [ Digosted s«ud.a
watering MIEER
Bk
Rins; "’rlnk
Ky

Erfuont
mEGK

Dowatering
Bk

\_dq

F

(A) —P1 (B)IL—h2 (CYL—r3

Figd TFTALBIRTFLIZHITHREIO—

—481—



Za=w MNcBiF s BOD, SS, BBBRUS > v /a2 bEicd 2% % Table 1k 5
EBHESEZ. L, SvovZaz2be20Til BROBBE ELEESTEERLS
BZHDICHOVWTIEREBLTWE L.

Table.l Ha-vMoBIT2§H&4

il : —5%E ({R5¥:100000m°)
Unit N (mg/1 |
S BWIRMEBA/ Year) | S Fax M EF/ Year) —_&L#L"—B == 53 AFERM(h)
Primary Sed.Tank 200 250
BERH 8000 50000
Primary Sludge 106 200
KGR 100 05 6900 40000 2
Aeration Tank — -
B&m 100 %0 6800 48000 4
Final Sed. Tank 17 18
lﬂ.‘maﬁ! 100 05 5
Excess Activated Sludge 4600 30000
REEMER
Mixed Sludge — - 4
BAEE 100 05 4500 30000
Thickener -~ -
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