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741, KIEHGIRIC &5 i &5 A EE

Area Occupied by Sewage Treatment Facility Structure

Unit: Structure Occupancy Area (m?)
per Treatment Capacity (thousand m*/day)

Items ;
Structure se:&ing tank Aeration tank Final settling tank
Type
One-story One-story _— Water depth 4.5m One-story m
Structure 3 I 76 \ 55 {\1(5_4/
),,/"‘- 7f/77—7 =
Multi-story 19 | 36 I 2
Structure Two- Water depth Three-
story 10m story

7.2 KAUNEFHERDERERD LR

Comparison of Construction Cost between the One-story and Multi-story Types

(Structure Cost of Facilities with a Treatment Capacity of 200,000m*/Day)

Unit: million yen

ltems Main Structure Retaining Wall and
Earthwork
Structure mhg{:.m (including Installation of
Types ) Temporary Staging)
i
ki 4,180 [420) Total@
Structure /
A /
Multi-story J
1,110 | Total
Structure m.l * J
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V-notch welr

Collective outlet pipe

iﬁ%*ﬁﬁ ! Upper layer:
2.0 {Lower layer:
=AIE :Q o H? |
BIE : Q oc H2 = |
AT REIKER: sl
Q o Hi”2 Il
1.4

1.2}

v

'/

Upper
Lower layer: Telescopic
I

/s
; /,f Upper layer: Collective outlet
s
i Lower layer: Collective outlet
//
<
rd

layer: V-notch weir

outlet pipe

pipe
pipe

N,

rd
) 0.8
rd
rd
F 4

Y. 10.6
,,’ I Ny:
,r’
e F10.4
Np:
0.2
Ny

N ga 08 0.8 /.0 1.2 1.& 1.6

Ratio of the upper layer
flow rate to the standard
value

Ratio of the lower layer
flow rate to the standard
value
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QlANEEKE (m3/H) Q2:0E 7K E(m3/sec)
3900 0.045139
I HEERE(m) m: ETERK(m)
3.1 185
DP: N EZE (m) DL: A% EERE (m) DM: EEERE (m)
0.04 0.2 05
AP BE/NFLOBAEE(m2)
0.001256
AL=7DL"2/4: B E B E S (m2) AM= 71 DM"2/4: T EWETE (m2)
0.0314 0.19625
RL:XEDEZE(m) RM: EEDEE(m)
0.05 0.125
nL: BREOT =9 % u:  FBERAL=IORIZETS5E (m/sec)
0.013 0.159727
MEBEDTL T FRE Un: EBEAM=m®D SIZH T 1E (m/sec)
0.013 0.230007
SP:/NFLEIL R D BEEE (m) SL:#E d il 0 FE B (m)
02 2.06
CP: ﬁm"]‘ﬂ.o)mnsﬁﬁ CL:EORERE(C=1/15705)
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9-15. EAMLEEFIE

(M 1HHFUDREKEEED D,
C)XTERUBEDETRENORSLAREZED D,

R = QLmax e ﬁmax

(A JEAZRPREL

qlmi_ﬁ

Eendh, EAECOEE 1.8 BELT D,

£ xm

M

Ko,

(B FHEOHLEERE. RCNLOEZREPOEERROEELTIEEDHS.
= Nﬁ [F, IDENEE, EARESE LT HEME

(Bla=144 [THEEEZCHD.Ry=1.8 BELLT, ?%LJOBOO){E”&I 5~7.Ff

FR@~e) &Y 4 =063, s =0434. [t/ 2g =555,

(6) LEED a. DEICHETHEAD pZE(1)HLYKDL . HENTMLF LR Sp &

9:16 TIEIICKDEFEHI(2)

Ym: EEROM=m® H[ZFH T DEKEE (m)
-0.01485

-b.5
1.436893
0434
0.185819%

0326823

Ym/(Um"2/2g): EHBE LA DB EKBOERTE (J 7D LHAMD)
a=mAL/(SL-AM): £ EMERICH T AR ERHERL (FELREOERICLTRESD)
TF1Y B =CP-I-AP/(SP-AL): R EMEBEICH T AN AR OERLL (57055 #H5)
NL=2g*nL"2+1/(3x(RL/4)"(4/3)). R E DEBRRKKEEZRTERE
NM=2g-nM"2+m/(3+RM/4"(4/3)). T E DEBB R KBZ R T BRTE

9:17. HEMEREIHTZNALEOEREL S £RDD

1/ B72=— a " 2%(1/ (@ " 2%CL"2)+Ym/(Um"2/(2g))+2+{1-M"2/m"2)+NM*{1-M"3/m"3))
—(24(1-L"2/1"2)+NL*{1-L"3/1"3))

/872

M/m / L/ 0.2 0.4 0.6 08
0.056 2.960 3.211 3.639 4.254
0.167 3.066 3.316 3.744 4.359
0.278 3.281 3.531 3.959 4574
0.389 3.612 3.862 4.290 4,905
0.5 4.064 4314 4.743 5.358
0611 4.643 4.893 5.321 5.936
0.722 5.354 5.604 6.032 6.647
0.833 6.203 6.453 6.881 7.496
0.944 7.195 7445 7.873 8.488

B
M/m / LA 0.2 0.4 0.6 0.8
0.056 0.581 0.558 0.524 0.485
0.167 0.5M1 0.549 0.517 0.479
0.278 0.552 0.532 0.503 0.468
0.389 0.526 0.509 0.483 0.452
0.50 0.496 0.481 0.459 0.432
0.611 0.464 0.452 0.434 0.410
0.722 0.432 0.422 0.407 0.388
0.833 0.402 0.394 0.381 0.365
0.944 0.373 0.366 0.356 0.343
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13. ZEKNEHEHO
NEBA DN
[13-1~13-7]

12-7. REEDOTiRimER
QEDREEAIKIZRELTNE)

(1) ZEAoKR % D f
RPEIZDWT, SN A~D LR
WZEBDFE LT,

D 1990 |2 1A T [E BR oK
Bihwhirea# (TAWPRC :
International  Association
on Water Pollution
Research and Control) T3
FLE L, [13-1]
@Sewage Works in Japan
1990 [AAD TAKIE 1990 )
\ZHE# L E L, [13-2]

13-1. EBKEFHPITE 2 (IAWPRC: International Association
on Water Pollution Research and Control )1990 &E TH 3

DESIGN OF MULTI-STORY SEWAGE
TREATMENT FACILITIES

Yosuke Yuki, Enao Takayanagi and Takashi Abe

Sewage Works Bureau, Osaka Municipal Government, 2-2-700, Umeda
I-Chome, Kita-ku, Osaka 330, Japan

ABSTRACT

In Osaka City, due to rises in land prices and the rapid advances of urbanization, it is diffi-
cult to enlarge sites for scwage treatment facilities. To enhance efficient land utilizatien,
construction of multi-story facilities has been promoted. This effort commenced with the
building of a two-story primary settling tank, followed by two-story final settling tanks,
seration tanks vertically combined with final settling tanks and three-story final settling
tanks. Together with the introduction of these multi-story facilities, efforts have also been
made to further deepen the aeration tanks.

One of the features of the city's multi-story sewage treatment facilities is the use of outlet
pipes for purified wastewater in the final settling tanks. This has helped promote introduc-
tion of multi-story facilities. These multi-story facilities in Osaka City have already been
in operation for ten to twenty years under satisfactory treatment conditions.

13-2. THER® TKIE 19904 |
(25

DESIGN OF MULTI-STORY SEWAGE
TREATMENT FACILITIES IN
OSAKA CITY

Yosuke YUKI

Manager, Treatment Plant Department

Construction Division

Sewage Works Bureau, Osaka Municipal Government

1. INTRODUCTION

In Osaka City, owing to increases in the
cost of land and the rapid advance of
urbanization, it is difficult to enlarge sites
for sewage treatment facilities. To enhance
efficient land utilization, construction of
multi-story facilities has been promoted.

This effort commenced with the building of
two-story primary settling tanks, followed
by two-story final settling tanks, aeration
tanks vertically set on final settling tanks
and three-story final settling tanks
Together with the introduction of these
multi-story facilities, efforts have also been
made to further deepen the aeration tanks
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12=3.

WPCF @ B FllEE
1991%F6H &
(ptz=F

i

RY n Osaka City, as in many of the

major cities in Japan, high land
TREATMENT prices and rapid urbanization make
IN OSAKA, JAPAN

it difficult to expand wastewater

treatment facilities. The area occu-

pied by a multi-story structure is

46% that occupied by a conventional

Yosuke Yuki single-story structure. To enhance land

use, Osaka has been constructing
multi-story facilities for more than 20
years (Box 1).
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) § 13:5.

o UNITED STATES ENVIHOP:::‘:.IAL PROTECTION AGENCY *EE ;ﬁ Z}* oy
e Mo REE

J. F. KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS 02203

e

December 15, 1987

L Dear Tamai:

On behalf of the delegation from Boston who recently visited

Japan to learn about multi-storied clarifiers, I want to express
our sincere appreciation for the cordial welcome and hospitality
extended to our group. The excellent presentations and information
provided by your staff was precisely what we had hoped to get

from our visit to Japan. You have every reason to be proud of

All of the information gathered during our visit will be beneficial
to the engineers charged with designing a wastewater treatment
facility for the City of .Boston and the other 42 communities that
are part of the Regional system. Having seen how successful the
City of Osaka has utilized multi-storied clarifiers, I am convinced
that this design concept can be similarly used in the City of
Boston. Once again I want to express the appreciation of the
delegation from Boston for the cooperation and hospitality provided
us during our stay in Osaka.
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@ FAGE iR - 32 EHEER
&R A HW72001 AEFERR T
A E L, [13-4]
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DRAINAGE SERVICES DEPARTMENT EER
New Mandarin Plaza, Tower B, 12/F., JUBHAS L R R AE 14 4
14 Science Museum Road, FrihOBE12E
Tsim Sha Tsui East, Kowloon.
ARER OURREE:  L/M (5) to DSD P 10/2 (91) 13-6
e Ermmewe 300 1522 1991 55 B BBBUT
B FAX NO: 7220917 b\ 5 Eﬁ%*m

13 June 1991

I am writing to express my sincere thanks for
the way in which you received our party in Osaka
last week.

The time and consideration which you and your
colleagues gave to us was very much appreciated and
made our trip most worthwhile.

Please pass on our thanks to the staff at the
two sewage treatment works and thank you once again
for your kindness and hospitality.
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13-7. EET S/

87 Osborne Road, Brighton BN1 6LW, England ~
gk e MoELnEHLE

January 2nd, 1992

Dear Mr Yuki

I apologise for writing to you in English, I hope it is acceptable to you.

I am an English wastewater treatment engineer, and my particular interest is the
problem of locating treatment works in congested urban areas where particular
attention must be given to ensure that they are not offensive to local
residents. These works may therefore be totally enclosed within buildings, and
compact processes are likely to have been preferred. They may comprise one or
more stages (preliminary, primary, secondary etc). This has now become an urgent
necessity in Southern England, where marine discharge standards have recently
been raised. Consequently I was very interested to read your papers "Design of
Multi-Story Sewage Treatment Facilities" in "Water Science and Technology
[TAWPRCT volume 23 page 1733, and Multi-Story Treatment in Usaka, Japan' in
—the July 1991 issue of "Water Envircmment and Technology  (WPCEJ.

@1991 FITHFHEBUT O RFEENHY £ L7-, [13+6]
@1992 FIZHEET T4 F U bEFARICOVWTHWA DY
NHYEL7-, [13-T]

14, =REEEMICEET HFE

FL7= B3GR LIzt % R 26 e sl i o e 3 A HoR )

SEEH

DAL &V D R TIERE 72
BB ER Lo T E
ER

LU, & O% BRI
OREEITIZFE A EE D> TN
FH A, ITEE, BOYEETE
THIBIEZE BT LW TR
YBERERE SBHR STVET
23, AR TR B & F 752k
BEORRENEZRF> TWDH DT
T EoTnET,

B AL PN DB YE D 268
kO£ &, HIeStmiLE
B 20 SRS OB TR
F3m DOWWEALKET LT
F9, —FH. KEFETIEIE
mg/0 F&JE DL D HRL -5
REETHERNPTFELTE
D, ZOEBKEREKE L
T EETWEd, 22T
it A 2 5y B O RE 2 7D
BIEZDHZ LR, ©BiE
L7oEK RS D0 D
Ez LD ERWNET,

S SUNEC 2 e 2 VAR W
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HINZ A > T8 I & 3R 4
HZEFRHETLEY, 2O
XD 7eEE N FIRE Ch TR
FRTR B & 2oEEE i O RE
EHbEEo-E X —
TR O [E R 53 BiEhEx 23 52
B4 50 b3 EE A,

1. Sewerage and Sewage Treatment Harold E. Babbitt E. Robert Baumann 1922
. Wastewater Treatment Plant Design 1977 Water pollution Control Federation

2
3. SEARFHT DKL WAt KB F AR
4

B & AT

Design of Multi-story sewage treatment facilities Yosuke Yuki, Enao Takayanagi,

and Takashi Abe 1991 ITAWPRC

(OCHE - A AT STk BT T /KIE R EDES)
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HHD 1 EFICEES> TVWAHRE T, KM
IEBEZHAOTELIORBEE THLHZ EEND L
DND DT KB DOKIED T NZIR LD @&,



INPO KEE BRBERE THAD X 5B k26 4 556 5

(5) MnEEKE
EZTHRBKET — ¥ — % ATT 553
LW, Lo VRN KERMA (OCSD) O~
F TN L—TOF 1 FAKLBES 256/ L7z
L&, OFHKOMEKE T — 7 —Z BV LT
B, ZTNHIEA 2 —Fy MZETARLTW
HDTENZR TS NEDZ ETHoTZ, BAR
LiE S TIHFMABENEA TS LR U0, ¥
KIRERNO O MBI T —H — % BOTFHT &
ME L ko Tz, ZHTEREZETHAD
WERBANREY THT-00, EoERHZ Y
DEENEGENTNDDONE, FTAEFEED
AT M OHERHE PR B ITE N T 720
ZEIIRED LN A ENTE T,
FT— 71213 2009 L (2009 4 7 H~2010 4
6 H) oM EHEO~ A 7V v FRKEANE
5 COMBEAKE L BN~ A v Rk
PR A 9 D i K E 5 (NPDE
S) bLFRE L7, HEHER 7 2 RALER K O Rt K
BHAEFIBOD, SS &t 30mg/L (30 : 30 K&
¥LSbhTnd) Thsd, I Tik3 kst
LTWADT20:20 KHETH Y | BB+ 1)
Ak Tz ORI E o7, EBEO 3k
RBRKE T Z OFEHEE R E < FEI->TWT, S
Si¥ Img/L LL'F, BODIX 3mg/L LA FiZ72 -

£—7 ALY OTKBENERD

TWCIERFICBAF 72 SRR TH 5,

A U H—F v MESWDI B AF LT KT O
¥ 23 A DOBUKE OFHfEILS S =4mg/L,
BOD=5.9mg/L, T—N=1lmg/L, T—P =
0.5mg/L T, ~A 7/ > FAKEAELES D 3
PALEKE & RERWBIFRKETH D, #D
DIEKEHFH O ATAKIZS S =100mg/L, BO
D =120mg/L, T —N=24mg/LL, T —P =
3Smg/L LIEFITHNTKTHDEN, ~A 7LV
¥ KA X ATE YR DS CF o AR
—FRFHENTND Z EEDLIEVIRA T A
D 2 WHLEK % 3B L 7= KETH D,

—IZ A U 7 v =T M R i T O K& IR
WRULLEE LWV DT EK—TROMED L A%<
20, FET A AR—TREHRINTNDHDOT
(BRE—20). T/KOKEFMED1>E LT3R
ALK DOT D SHEEA 400~700mg/L, EXIx
BEFIT 1, 000~2, 000 u m/em & ISFRIEYE 3%
KEERTWVT, RIRTTEIFRES BARDZ L
ZEELTBIRETHS,

AR KE (2009 FEE)

AREE S Wi 18 4R 78 108 N;';ES
MEKE m/ B 71,300 70,000 66,400 71,100
EEE 1073 1124 1167 1156
pH — 7 7.1 7.5 8.2 6~9
B NTU 0.6 0.7 0.5 0.7 2
2BRHIER mg/L 8.8 7.4 6.2 6.7
TSS me/L 1F| 1BTF 14| 1BF 20
BOD mg/L 3LLF| BLLF| B3LLF| 3LTF 20

MPN/ s s s s L R R
2XBEH 100mL 10T 18T 18T 1UTF 22 if:%§f£7 E%g*‘é‘éi%fﬁﬁ(ﬁl
TDS mg/L 669 656 673 670 910 o et P
HOLEE TUc 1 1 1 1 11 BAIAT 2T 26 OEMRIEYE % bk
e Ao/l | EL 29 DNOL o ET % R OBEAMIEE IS UERAT X & g
£l se/L 1.23 3.16 2.14| 0.667 AN, ZZ 1 RWD TlT 3 IRALEEAK D B
6fliyAL ueg/L — — — — SR
A e/l 6.46 106 4.07 467 B VR K E~DOHOHFIH TR O
FA ug/L DNQ DNQ DNQ DNQ 23| 2RI AR CH D,
P& ] Le/L 0.034| 0.044 ND ND 0.102
e e/l 46.5| 32.4] 274 332 K—8lllI~A vy taxTl
e e Y A0 2 B AT T 3 R
Ly we/L | 26 305|251 204 BOK & HUFAKOAKE b O L7, 3 WAL
£ He/L DNQ ND ND ND - - . e
HAKEELLTZZHTDSEE, EXis

ChoDKREFH UM HERZEERRY. BRU7ILAVELY . RRABTED SN

AEBEShTLEA, AINAHNDTHof-. DNQEIFRBMTEI-AERIE FH KB, >1-RE

LR, NDEZRBHTELN-IRBRELANIL,
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NPO /K #BERE THhAB X B Tk 26 4 56 5 I

£—8 IRSDEDEEAKEHTADKE (20084 ) BHUKDHIR STV D, 73K E T
e BAK Tk 7 NG = 2 EPNE S
KEEE B TVWRP |LAWRP|72BRF|78EFE 172 SidfFR 2 CORREEEA TN S O
BREHE  |mohs cm| 1092 — 1404 956 ThHA Ao, RHTH A,
pH = 6.8 738 7.2 7.4
KR E 273 213 24.8 293
SHRBIER mg/L 9.2 8 0. O5LTF 0.1
BE NTU 1.1 1 1.2 0.82 (6) TsK 3 ZAEKOBFIA
SABE®R | 1 8T [1.8uT| 1. 86T | 1.85F
EEEABER T 8T | 1. 8T | 1. 85T | 1. 8BIT £—9 A ITIZUS E P A DAL KEF]HD
BOD mg /L 3LTF 3LLTF — —
cop meL 23 35 = — A RKTA >, T&—9 B)ITIET— MM 72 FH]H
oS me L 675 736 1010 —
Toc me L 7.1 11 TUT | 1MT IKOEF| G OKE L R4, o u#
VSS % — 90 — —_
Tss me L | 15 22 — 2.1 KEBHAT 256, SFEOHI 7k’f’fIE H&ZE
NH3—N mg/L 0.19 — 0. 08LLF
NO2+NO3—N | me L 7.7 0.39 0.44 OPERELIANT ., KERIEHEE L /KEAENS O
PO4—P gL 238 — 0.055
i | merl 13 — [o0.80F | 0.3F BB RENTWAZ LI ET ARETTH S,
227 me L 9.8 = 13 058 )
2> mz/l_ 3 — | o0.25F |0 2uF I RWD OFF| T2 3 IRLERK O 4]
FRU T LIRIREE megeq./ L 5 5 — —
S LA Caco | merL 147 259 230 216 e B LUAMIHIBR LZ2anwE LTh YU 7 41
BRAAY me/L 146 156 181 136
A4 me L 142 215 254 194 =TI THRANCGRA] SAUT-F3E T A - kit
M (CacOg) | me L 212 250 — — .
WE ui/L 1.82 2.05 2.45 7.95 IV T7 5 BEE (KREDIEREICZ L) . BT
2PN ue/L 0.21 ND [0.25UF ND
I=IA ue L | 0458 ND — —
i Mg/l | 865 325 4.67 21 £—9(A) NBEXKEFBADHA K54 > (USEPA)
b e L 2.4 3.71 3.42 143
lf?\%ﬁ ueg/L g-gg? 0,-3;4 0.435 0.574 BREOES BB BRAKE | KEAREE [XES-ORM
JK & /L . — — 4
wm Z:/L 47 233 112 276 RRAK pH=6~9 &8 KEAELY
ST e /L |0.005LF| — - — SE— BOD:30LF &l 90m L E
Sl mg/L — 0.16 — — QWA IE &5 $8=30 &#A
MWRP=TA4 LYY FKBELER (68, 000m;./ B, BELBRIABELIES B KB 2ELTF &8 2
5 EE, ST = e =l ma N CAESH - 2 ‘\5
:i;igf;;/)ﬁw LAWRP=OX7Y)Y R FKBELIEE (28, 400ms/H. 5E&E REE. RE5E Hgiﬁ;’rﬁﬁ‘] . 30mELE
[o&=¢.] pH=6~9 58
BOD:30KF =8 AWK Y
rﬁ)l_‘! < ﬂiﬁﬁii}_p%) 200~300 *Ir(%%ﬁjiiﬂ(z}) RAROUIE 2WIMIELNE | SS=B30LLTF &8
S L S :/\ e K& :2EUT #£8 P
IR TH D, Ef 132 WALBE CIETF TR & . o R amre
SBRESNTWD2Y, U id 3mg/ LEE THE eecs | ma
LB S LT WD B ENTITRE RN E W, HEE Bop:souT | mm  |MRERSY
ey o= N HE =30K =
T % DRI X 2 5B A T REIB E H e R e "
: BRBD
HC Y BRI 2 Wi b D & L CHER S LT RSEE 55,1 aumz | SOMAL
WHDTEA S, T KITEENSY &2 T T bl PHZ6~9 :ﬁ
. . N . . . BOD:30LLTF .|
OIS _EFEIm D 3 IRALERAK  (— 5B i FE AL 2RMEKD | m o =0 |kEkELY
; - i BEACAMER | E. HE TEmELE
HK) AHFRSE L CHI T KZBE L CE720 = XMM: O Ll
TELER F‘% 1,000 4 slem, 74 U EES s
WFEA A O M%ﬁ/%mu

200mg/L LI ||

Z L3 8 IRALERK
DEL BHTIRE L
TWsHZ &%%nmo

TW5,

T K D22
LV PRI 3 WAL
KL 720 Buy

KEThH DN,

D

EEEE j:u_‘\/:EVC“% fcﬁb \o
T KE T 3 IRAL

HE: US-EPAQITAKABZEOBRMHT=a1T7IN: ABKOBEFMAL, ¥iEBOD,
SS, BEEREmg /L, XIBEKIEE mL,

K—9B) —RHLETKOEKBHNARKOKEESE

LT i TOEHD XRE=AUTEE | KEKES
Fa | TEENAE | pmra BRAKA L D DR
=EK, EE% pH=6~9,BOD<10mg.” |pH=%38.BOD=%#&
ok | MUK, 2RBE. B (L BE<2. AMEE100mL @, BE=BHME. | KERKEHS
KK, ZHA Bl EE  |RICRESAENE. BEER ABE=%0. REHE |15mO MR
K. ZDH =1mg/L i=§§$¥ﬁﬂi =
pH=6~9, BOD<30mg.” pH= .BOD=
- % K giiﬁgggég IRME. B |L, TSS<30me L. BE< [|H.TSS=&H..Xx |KERKHHD
= X. 2ot 28 2, KIBEIX100mLp(z200 |BE=&FH0.ZTESR 9OmOKEER
. LT BEEE=1me /L |=@HE
PR
H n
MmN MR TAA DRME G [BERORBILICSSMEAR BER=BENE. & | SA0 LA
HEK |[BAORBEK (% BELE EHY EAHEREE xm (SHTS
*2@%0)@«:&5
12975,
2R (< (FFEAESFIRE. UKD EKE. AEARE. REMEEIC ., 2R ABKOBOD=TSS[E30mg/ LEBALZCL, HBEICIERD
BUPVRSYAMEEDAHERNV-2BETHIC L, EHBAITHEREDUVES, KBEHREMIC148/100mLEBILRINVC L, MEM
KM H (=800 100mLEBI L\ &,

H: USEPAIZLD19925F D KBRIAN ARSIV ICKH(EPA/626/R—92./004)
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INPO R BEBEEE THADL X 95 Rk 26 4F 556 5

GOy BT . KRB I N T Rk~ D HIk
LT A=F 4 —, ZOMONINiHE~D 5
BHKIHHESA TS, S5 25 ETOE
D R LOWEFK, T TOEHRHAKED
71—~y N T TOYRESED TEMKIZE A
HEnh Wb, ZOFEAEKKKEDEERIT

640km (2 L, FFIHEEITR 3,900 &EAT,
BKEREREEITH 4,800 H L 7p o TWD, Zh
5 OETFITFELBIML TV D,

‘;vﬁ ’;

S s TR Gy

CEE-21 3 RMEKOKEA~DEK

5

(7) BEKKBKEDER

Z OHUERTIIAKEE . TKRE R OFAEKKEK
BDIRDNA T T4 DEK FICHZRINT
BU ., BREENRWV K DI K 3 WAELKDAG K
BT OT—TNEINTND, AL VRS
DERET — 7B FENBETIIN U 74 =
TMERIZEA S, SDICT AU L
0. WS TIEARAS U THEO T — 7 DN HFIH
FARBEIIZEIND L9127 > T 5 (BE—
22) L BE D ) T 3 V=T KET — B AKA

ER-2) BAKRKESE
E DT — T

90

BHIEDO A — VT Ho T,

AR MR SNKEE. TAKE. B
A KFEAKAE D 3 ARDERIZEAT HAERFE R & 45
BARAIRERD D DOEEFEFEETENKE
PR S Mgk DT TS EN « B T ATE DOMERFIZIRF
SEHlCRERAHE LT EEZ D,

B FEEAEKEKEIZEANDOFEEI)E
WTWRWT2D | 3 IRALEK O BRI =725 100%
(ZIE 72 5720, BIUE I A KRR e 1A i
(PR, B, KEME, AR, &Pk d) . K
My a v/ —S0pERiE. T
e, ST T8, BSEEORBEEA
KEEFAEORiFX DA T, ZIVTIEHEAARIZIR
Rnd b,

L2 LECE ABU O REEEE IR (57— b
2 =7 4% ARG E TRV T

-1

~

LGN L HIEPERIEDEAEFE~DBUK K
OT A =7 4 —HogE o A I T
WD, Flo~A Y KBEAERE NS
TAZ IO OFMZ D T A YT A -
R« <YV AR O (BE—23) 1%k
Sh, < OHERNZ ZTE LW ZE L
TW5,

S L S CLORR L SR T £ 4N
gt YN

EE—%SimEmﬁﬁlbtuéWR?vvﬁﬁﬁﬁ
O3

1991 4E12 1 RW DX NG CHAK % i
T 52 L MNOREERN DT A U I Tldkk
WNZFFAI 2157, BB, 3 RALBIOK T 40 &P
PEOENT 4 7 EFEERIZ T RWDigEN T
H HEEEICELY N LEREHKICERIH SN
TWa, ZOFFBEICEIYEe LT 4 7 TD
AEKRFEHED 75% b LRERDENH
Sl INTWVWD,




NPO k& HBIRE THAB X 5 H) Fh 26 4 H6 %5 I

FA4E F—NAUSUFKEHE (IR
WD) DOKEEE

1 [XC®HIC

I RWDIX[F Uk CRESFE L T/KESFE
DO ST EFEM L TWND, B 75 =T MNEE

R IO 3 HRITAKERA LD @EETH Y |

3 YLK D [EHEH) PRI A S OF 3 TRALERK 7
FLBR U 7= 1 B VB /K oD R B K T K TR L A3 E A
TWTC, KEFEITTAEFE L OBENIER
IRV,

AEFA B HIE Tld 1 SO/ AE 3% &
TAEFEE R T D Z & ITEAKOFFR I
ISR - R TH Y . MO — R
O CITEBOE TH D, KEAKEMAL
TV EPTIZKETRAERIR E LTTHAKRD 3K
WK B KE LTRSS Z i, HEHA
AERAREIRZHI T 52 EnT&ED, £/23K
RILFR K % v B ALEE L C A KGE K TRAL 5 2
EEL AKETRE K ST HIER T O 5L OVARE R IR
FESE DAL E I R A IO E
FRett « REMED & 2 NEKEIRIC X 5 KEE
ENETE D, S BICHITT/KIEIZ X 5D KEK
HAGSINE HEEA T B KEK L D 2 < ek
LI ORBENTRERE®RNEH D, LLTITHENT
DA FROFHH M O FEREOKAEIZZL < OER LY
SIAHL TS Z & BROER Sz 7
S TWD AEEMEN B » TEIEAEFA L Wiga
BHH T ExWroTELS,

2 JKEEHE

2010 FEDFE/K N F11E#) 338, 000 AT, #EHH
FE/KEA 311,000 m/ H, 3 ALK ZEIZ L D
SBLURZK B ONVEEFH 7K & 5 AU T2 FERRBE R AG /K &
2549 194, 000 mi/ H, A FHY 505,000 m/H TH
STre FEARNE Y 72 0 O EALIIHCB KA K B
TR EK 920L/A - B, FEEEI KRG KEEZ S
D5 EK T490L/A « B EIEFIZEWIREAL TH
Do Z OHUERITELE - VBRI & o THFE
DO RE, BB R OB EEERZ W
D, BB OFERICRE A A &AL B O 73
B chH s,
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TKIEF B IR & AKTEREK I XZEF U T
B 20 AGER KGRI E O 505,000 m/H &
AL B O 165,000 ni/H & kT 5
& A AKE KT B3 Loy FAKER IR
ICIRA L TW2RRW N bnD, TR FKE
TCHA L2 & 2 A TRIEARDNA R, H
NDZFJEfag o V=R IR H S Tn s
CHRETE D, ZAULRLER - R HE O R
ThHAI,

IAL ZEOKEKRDETEER LU
R AETE O 72 O L2 ZABRZE 1l K OV ML Z Bk
TWDHZ X, ZOBUKEDZ A, ZER LT
WD EHERIT 523, —E 0 N ICREB L THUR
KIFBIZHG L TWDO0E LI,

AGE KR T 3 YRALER /K 2318 6 H 945 Bl L2 B
FRICHKENRTWAZ EIX ThAbr I bE
495 IZHIRR7Z0, BUKE /TR Y —
VUL ROBIRR B LTI LD, £
TSR OBKEIZ /> T D,

B 2 OWREIROK &L E i 2 AL CREK
RIZWAT DIFE T, B LA MK OV
W5 % B Y SA A Cifi e O KIB S ORI
P9 2 I RIEAALEG IR D 1 21278 > T
%o BITE, %< O BEIERE TZ OIE KRR
TG e B fnf B D HIJRoe o & B A L, FERGRAY
IZXRAZBAF TH D,

F LUk E UCL OB KED 35%
IEME T (B4 U 7 4L =7 & B KGR AR)
B DIRKEIRDOIEAKIEKTH Y, 7RO D
65% 1L FEALEE K 45 &l TiRGE S, BE S
7oK 2 R 7 CHUK LI N AR TR O Hy
JEKIE T, FEKEIERITA 1, 920km Th 5,

I RWD TIENEBKE IR & D A CTIEKIEKT
PR AN 720D T, 35%IE M AN KB R
BIEFERIX R D2V, 2D 3B5%ITH T4
K EPREI X BRI M AZE TH D DT,
TE5RY BB RO, AIHNEHKER TN
T2UNE Z D38,

B 3B%E Pt AED1IDITIR
W D HUB 3 AR 32 L TR W20, WS
THEARIR AL T2 i L TR o T RWD
itk E CEARTHZETHD, Dim. [ RWD
BFMEEIODA LU VEEL LTHEEIND
DOWPIFE LW Z DI TR ST 5,



INPO K BERERE THAL X B Tl 26 4 56 5

£—10 [RWD D&M AR IERH AKEKBIEGED

KEZRTN, K

PLE 2| @fﬁ%ﬂk@ 3 /)/*\'@fiﬂ(
KERE | 2010% | 2015% [ 2020% | 20254 | 2030%F [ 2035% | “&onif#spf) &1
EBTTEIK &R % (51EK) 166,200| 166,200| 166,200 166,200 166,200/ 166,200] @@kg A ENT
#T K 144900| 144900 144900] 144900 144900 144900 V7RV, FEEENDK
Baker ;‘%7:% 0| 22800] 22800| 22800| 22800 22800| ¥ /K {i Ff J5i B4 (i |
Manning %7K1% 0 1,100 1,100 1,100 1,100 1,100 )
HTRKDFEFEARE S 0 21,600 35,100 35,100 35,100 35,100 320~430L/H » AT
INEF(A) 311100 356,600 370.100] 370.100] 370.100] 370,100 —HXPY7RfETdH 5N,
HKEXKFERAEREM(L-AH) 921 991 970 918 879 835 4D AIBl K oD JEL L
(B) JEEREIK (it F/K) A L
TKEEK 87,000| 124,300| 124,300| 124,300| 124,300| 124,300 7 1% 840 ~ 990L/
T EKE R A (RFEK) 80,800 80,800/ 80800/ 80800/ 80800 80800 H + AL KX, =
K - B g itk 13,300 13,300 13,300  13,300| 13,300/ 13,300 SIS AN
JEARF At T K 13,000 13,000 13,000 13,000 13,000 13,000 iikﬂ %B:( A/‘ﬁ%
INEH(B) 194,100| 231,400| 231,400 231,400 231,400 231,400 B DRE, fkH & Y
HAKEREREM(L/-AB) 574 643 607 574 544 518 1 K HR YL Bl A
BE=(A)+(B) 505,200/ 588,000| 601,500/ 601,500/ 601,500/ 601,500 YN
EHEHAKADO(A) 337,900/ 359,600/ 381,400 403,100| 424,900| 446,600 DK ihz
KERFERRESS(L/AH) 1490 1630 1580 1490 1420 1350, \WTW5, HIH, %
JE~DFG KB K &
#—10 (OB R OSBRI DKIR 0%l ERBUKAICRIA S ATV 2 L %
Bl FEERIORAKETRZ R LT, Wik - T b,

2025 A= OB KB K G K B A3 370, 000
m/ B JEERHK R ORISR S35 FEER
Bk Ofs K &I 231,000 i/ H, A&k 601,000
m/H T, FERCEKIGKEDR 60% 53 FKLEL
KOBAIHATHD, ZONRIT~A 7L K
FABRG O SIREI KD ERE, v AT U YA
KA ALEREG D 3 YRAVER AKX BT AR LA LT
FNEHMHEALTWAS Z LI 5T 5, 2T
HIEEAKEE LTRELTWVWADOTMET
> B ARVFALK DOIEACH T KE D 9 B L&
EROFENNHKSE > B ECBH I S 72V vHi R AKEOK
EIZR V> TV A HENGEATRNS,

F— 11 ITITACEEHH KB K O &I, AEEERI O

I RWD O7kEARERFEHEA. (A - B) I
SYHHKOBEFHIZ L AL o VRTINS
WFRHANZLIZ 72> T 5,

T =3 UHIE T 2010 FEOFKEETOKIE
AKERHNRFEZEDO 1FNCLD &, EAEFE~D
BOUKIE 50%, bAoA VHKIE 14%., FEEAKIE
12%., ¥ U—HKIZ9 %, #EHKIZS %,
KL S Y%, JEE & BHEaRHAKITIIZ 1 % &7
STV, FEETOREZFE~OBUKEDKIEKME
HEDNIy EmWEERIITEN SN D,

P K OV O KEK DL L PR
T 53¢ JE 3350 Dt i M ONE B H 05 Bl S5~ D R
KIZEEDILTWD, RBLH OKEKITSR E 03

KHAK & HE~D
F—11 IRWD DK E KD 55 Rl gk K 8D F 8 HEAKT, 2R TR
pa N
AR 20054 | 20104 | 20154 | 20204 | 20254 | 20304 | 20354 7 L ki KA B
REMR 102,500| 105,600| 137,000/ 157,800| 172,800/ 177,500/ 182,100 o
EES:: 25,500\ 25700 15500, 17,100| 18,200/  18,200| 18,200 JEOH AL AL
T 20,100 15,800  41,900|  45300| 47,600 47,000 46,400 1, 000L/H - A% &
DR 9,500 7,600 7,000 8,000 8,800 8,700 8,600 _..
, 5 y , 5 , , ,n:, i— N
SHAK 78,000] 80,600] 104,100/ 120500 132,000] 134,400 136,700 ™ {7Eo T D,
B2 mk 24800 23000] 33900/ 21600 14400 11,000 7,700] T DX D 7R KIEK
Z0hh 4,800 700 0 0 0 0 O (i i he 2 HER L
a5 265,200| 259,000| 339,400| 370,300 393,800/ 394,800/ 399,700 ; sk ST
HKEAKHEIKAD () —| " 337.900] 359600 381400] 403100 424900 446600 <V’ L HLR - P
AKEKEEA (LS AR) — 767 943 971 977 929 895| VELMHI COETHIE

BERAKDZIBRCBEKBFASN TS, T, 24 BE- -0 LMEE - BRP RS BT REOFKIBES T
DOKERBERBEAKICEENTVS, XA TEA AHER- SEAK ZERAKICEIBRAKOERNGEHDE

DERS,
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NPO kit HEBaE THADL X 9 5] FR 26 4F 556 5 I

5-'§ 24 E’bﬁd)ﬂlﬂd)jxl\ﬁx

&—12 FEERFE KD EFI LR DK F R

AT Y Y A KNS S 7 V@R O K&
ZEd TH A AR 115,000 m/HFRRE
T, RHEGRIICF T 5,

Z OWFRITEB KO B2 EEIZ 20
WD, EERK, B AKOMH T
DR RE RTINS, pa¥ - THEAKEIX
LT,

3 HikxE

SRS KB TR 0D 3% 7K T iR
B DET A O O,

BFA FE | 20054 | 20104 | 20154 | 20204 | 20254 | 20304 | 2035%F | 2k Hilsi— = BRET{yi#
RERK 6,000 4,600 5,000 5,000 5,000 5,000 5000\ RRA{ADIFINE DL |E| 7
=EAK 66,900| 61,600 77,000| 87,800 94,500 100,100| 102,800 RO ”%%Tﬁ& &
@A 200 650 200 340 670 670 670 > CRITPHUROALTTESE) -

B TERK 13,300] 5,700 830| 1,000 1,200  1,300] 1,300 e e I S
fth~DFEHD 830 20| 5000] 5000( 5000/ 5000 5,000 HBIAE &R 9 5 72!
= 87,200] 72,700| 88,000] 99,100| 109,300| 112,100] 114,700| M BE 72 /KGRI % a4 5

IKEKEIRANIEK - ey -

};g?ﬁﬁi{:ﬁiﬁfﬁfg 6,000 1,300 1,000 700 300 300 %igéﬁﬁ BRI 2o E

T 33 RIEAE : -

2005FE R U201 0F EILEH F DT/ — RRIR O

(Zfa 2 72 7 N RIS SR DR

FFoEanz L 2Bl 6720, REA, BUEHUKFEIZ KB R DK 50% 03FH &

WO EB AT VNHRIET B T ARH A AUTND T2 D R I U AR SO UEIEH /K

(BEE—24 ) OMfEHTHAR =L AT
VR [ BHI IO R G AR LR
AT VABEBND, oMz, FHlZIETF ER
STV H DY aFran s
B B OVRAR T T2 & LT by isi iz & % 5
VAN T HI=T AT T SR B
DHIZASTERTOESL DT D, R—NANT 7
OIMANZH D EESIZOBIZZR DR, £ ZIiEw
B B2 D a5 CTHR—IVITFAE RO B 7R
W, AU TZHN=TINNED TN T HETZ O
X eEmEICKE 2 H< b Lz Fx b0 ER S,
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Experiments on the Oxidation of Sewage
without the Aid of Filters, PartIl. J. Soc.
Chem. Ind., 33, 1122.
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1) ”The Mechanical Aeration of Sewage by Sheffield Paddles and by Aspirator”,
Harold E. Babbitt, Professor of Sanitary Engineering, p.14,
Bulletin No.268, July 1934,
University of Illinois,
Engineering Experiment Station

2) “Aeration: Principles and Practice”
James A. Muller, William C. Boyle,
H. Johannes Pépel, p.200, CRC Press
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