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Establishment of small-diameter pressure pumping drainage system for office
conversions, etc.
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The purpose of this study is to propose a new drainage system for new and
existing office buildings that can accommodate changes or additions to the water supply system due
to their conversion or renewal, and to evaluate its drainage performance and accumulate data that
will contribute to planning and design. As a countermeasure, we proposed a drainage system that
combines a pressure-feeding drainage system using a pressure-feeding drainage pump unit and
small-diameter pressure-feeding drainage pipes with a gravity-type drainage lateral pipe system
using natural flow as a "hybrid drainage system" for office conversions. Through drainage
experiments and verification of the system in actual buildings, we evaluated its performance and
obtained knowledge that will contribute to planning and design methods, and clarified the
possibility of its practical application.



1. AR S F DL &

HEETIIEDOA 7 4 AEAVDZERD "= 3 U ) _R—3 g RN, KD 22
DB T 2 5 FhHNTZ VN, OB, —MRICETAEZRE LKL TEORE I N/ AT
T 7 FETHBENREWG AT, £ OHK 2 KR TR IE /R AL 2 3T THEKSL TE £ T
PEBR 9~ 2 DX ITER — K TH 5,

L2r L, ZAUTIT AT HE KRB E 2 NN A R — AR TE RN 2 & RRPKE 2 1
HICODBEE - Bl THICH N EAR NEBET LI R ENFEATHY | KEY 22/ OBLE X,
WASE LKL TERINT 554 73 v 7 b EONMNEBRICL > TIRESA TS, Zh
23, KA Y ZER O F R ZRELE G E A2 IR L WA RERER TH -7, X4 T v 7 MEfulic
FRIEHLPH DN AN AU, BELETE E b B RICKE D 223 ELE T E . 2 OPKIZMBICHRTE %
SRR AT L DA% & £ OMERERHINE, BRGHEDRENPLE TH -7,

2. B
KT, AT 4 AENLD AL N—=T g R ) _R— g IR, K Y 22 [ & PEKSEL TR

DOREINDENNA, T 7 FONMEIZELASINDZ LR BRHICRE TE ., JEKE2MHEIZHERR
TELaL "=V g VRGO ATV MK AT A ZREL. TOHINOMEEST S &L &
BACHEARMERESIME 2N L, ERMICEAT 200 T 5 HIFN R MR 2552 L2 HAY L
I 5,

3. MEDTGE

NA T Uy MK AT AF, G SRR R 7=y b NARERE (256~50mn
FREE) | 2B UCHE AP ARBEE 25%E L, FEEEK & E PR Z G L TRk S
BAHEFEN RV AT LD, TONY =— g%, (1) RIEREHHRS AT L, (2) BEFHEK
MEEETER S AT b, BQ)VRAT T EEE VAT DD3IDD Y AT W L, ZOHFMNMEEPKEE
ET L TOVERERGE L NEEBY OPEK Y AT L&AV THRIEL., it T2 %255 (K
D,

(1) RIFBLERTE > AT L5 AR PKEE £ T V&2 VT, RIEZRD D OIERPIR A T
DHARBEEE ~TREAT D RO 2k F IR TEAL OIFEPARFFEZ ] & T Ltk EIEdE
WIEAN LRBOBKERETAEZ M L., ZOaMMEZMRGE LT,

) BEAF YT H > AT & — k7 b A VZERICERE S h b BEAZGE KER 4 &)
IERE S AV BERR OPEABAE VA7 AT, U =2 — T VS TEERKRER (2 7) ZH L,
ZNHDEOHKRE AT S ET2GE OPRMERFE 21TV, 2O FERMEZ T L,

GVEAT 7 ERE Y AT Iy AT 7 BIZ/NAED 25mm~50mm F CTOHPEKEERAE %2 . Wl % 21k
SHTEHE L, A7 4 AOPHZEME~S HHIZKENY ZHlET 572D OPKMEREE RFT L, £
DRRFFRMEELA ST LT,



L]

| HIPEARES

! WRNTE ()
" ek @

@bkt o) !

1 N 1
b b Fe

T
H

Ei
N,
i3
Re
X

i

3) HIEPINR_ERE & 27
1

OfiERN ) ©unsE (B
y

V@i g

B OREHEH u/ i
’ AR TR

K1 ATV MEKAT LD

4. WIFEERR
(1) RHLEFR T R T LOHKMERER
OERETNEE Y AT LA TORE
b UZERICET D 3 MK A R E LT
PEARBER €7 0 % B C IR 7 HE Ak 1 RE
FBRAEATV, DRABEEYKE (264) LEHT)
PR ARBIRE & DRtk FIRIR DB Rk
AR Fa=y b ~DBEE DR E DA
D, BAXPKEECE OBE &M (RS,
[EL, B OEWIC I 2B L, REfL
To ZOMER. LT OMAZGT,

|
'
POIE |
v @QHEERRY T2 =y b H | @K
v | | Tz
1 N I
| | =P B sy
I nin ~in 55 i 1
= —_——e —
/ U JEBHEAH &

1

LI

L

/
ARORREHEH )

MK O =— g

T5A 100A
HORPER [ oo A <
R N7 S A i
2.5
E 2.0 <’-7;' ----------------------
B — =
% L0
S
0.5
0.0

0

3000

PEAAREL
K2 BERMOBEEOZERICLD
PR E g, Ok (AE 1/100)

6000
Bl (]

FEFIERIL, BEARBRELE 12 45° Yk FA W TIA S5 HENEY Th D 2 & JEEHEKR
7=y MIE, B 20A BREDBXKE DOREDLETH L Z LhbhroTo, BER I KU
fil « FEE OB OV TUL, R Z A S W 2 EHRPABERICB O TR K% 3m 225 10m
~ FTo, KIEEGEHEAKEE 8. 0L 725 6. 0L IZZ b S 25 Z & T, PR TE~RAT 2 KA fT
Iha<lmabhnsd 2 &, BlE AR 1/100, 1/50 DERDEWIZ LS

RA257-, (K2)

QOEERY~DHEM L AE

FEOHEEA 7 4 AELD 1 7
BB EFEENOmARR Y
U=y 7~ MimaZE1 LB, [
VAT LEBAL SR A LT —
ALAMC 7 Y =y 7 NIZE DK E

61, 200

61, 200

Py 7 —2afR Lz (B3), K 1E ¢

IV S AR BE T O HEK AT i (a) AT
(A7 4 R)

BAH), HENENLS), @xENOMR
RIMBEEFZHE L, LLTOMR AR,

L
B ek 72z b
O A I o

(b) &%
(7 V=v7)

3 = /N— 3 RO R X

B U —
il

IR T L B O

61, 200




HEAKBEELE 2> B HERSL TE A~ D 6
Bk B A HETE L7z 78, RREHIEIE & 7
% SHASE-S 206 /L— 7@K A0k i 4
1:;%&% . *ﬁf%@%?ﬁ 100A (’Eﬁﬂ Eé 3 | SHASE=S 206 4F£758 (Z HHL1/100) OFFAME
1/100) OFFAFLEAE 5. 6L/s D 1/2 2 jﬁi\ j M“WMW
BE. ERE TSA (@R 1/100) AR & T,

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00  0:00

I 2.6L/s & MSREOEIARI 4 wsmasm ok At EEBOF (FR)
Fes 7 ) PR A IR T 2 72, (R

4) BRNENEE LY BRNEDEGOR/ME (BE) 13-300Pa LI, KKfE (EE) (3 180Pa
LINTH Y, SHASE-S 218 D FHEE = 400Pa INOHPAIZE X £ o772, Ko T, AHFIEOH
PHCIE, BB L Th . BEFOHEKSL TE S AT L O AEZR B OYK k7 v 703 MiEHT
B DHAREMEII D RN T EBRETE T,

MZ N PA
SHASE-S 206 ##%100A (Z 5 fd1/100) R (8 1)
DR — FHK 87 H)

[L/s]

(2) BEAEHEABRALETE I & 2 7 A OBEAERE oy
BEFHEAR BB o A 7 MZo0 T, SR [ ;?;j““*ﬁw
KR T =y F ROPEARBECE 2 IV THERME - T S . -

REFBRA RN L (B 5). T, AR | Ll a1

SNT, THRAMER (4 4), 2rucgor | |0 |
HARIE (2 ) ERELTBARE (b | o L e e L
100A, A2 1/100) (23T, A RESRE AV H Ak VGO | Ve W FAR
AR VA TEHEA T 51 % 22 PR 29 & X5 _BERBRRRECE © 2 7 4

I B [P R = | P
MMZ LT, ZOREE., BMPEK, SidKkizisuyn

T, W42 SHASE-S 206-2019 ZHLET 2R DR B HE K& (1. 00L/s) FREE & et 5,
F 72, AFtHEAK T SHASE-S 206-2019 D /L— 7 iR )7 RO PR O R PR D 75% LA
TOHKARKETH D, BNENETBE N7 v TEHKBRIZOWTE, ATHPKRHIEN TS
WRAERTE, EEALEIPKRET Th/NES (AE) 723-400Pa Z 8 2 -600~-700Pa FREE
FCTET DM, AR TRITITERDRG S, BENCE S Z i, £, KIES (EE)
t+400Pa LINIZI & F 5, BT, lHHIE TR & 72 2 IEHEK G AT O 28 PR E O JE 7128 -390
~+20Pa FRE L 720 | HIEREHANICEEED (X6),

600

MIN [ AVE [ MAX i I
r— _SHASE-S 2184 (+400[Pa]

= e i R JEREHEA D

T = [EEHEARD
[a Wy 200 [Tpg — —
=0 r =
g -200 ‘ T *
R 400 - I
< 600 LT/
B T T 1 |1
s 800 1
S 000

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10 No. 11 No. 12 No. 13 No. 14
JEREHEARBT 0F JEREHEARRE 16 JEREHEAAE 26

6 ENELE



()RR T 7 LEE VAT A OYAMERE I I
FERAAME | & () OBATHE, AR0 T Tr— h‘i**’;;”*
26A~50A DAFERICEW T, HHEOERY AL I
1 B7). AL 1/100 L2 HERT 5 = & Tk B AR0ISET S ORT
REfE . V598 VEHERDIRIL K 0 | WEKEEK - 15K O THVEICHER R T RE & 72
D, VAT LAOEHANFRETH D & HE 5, [EEAKMER 2 B (A) Z%E L. GiHAkn
bLHYETH, B 50A, ABLE 1/100 LA L, BlE R 13m AN T, FEHKRFRISCE PR R
CBWTETHESREZMZ LTV RIEH 2 00, st EaliETh 5 &l LT,
IREY ., AETKERD b T v FOR/N ORISR % 2 BHEKE & OB
BOERIL, ThA & SHLTWZ2s, BT 25A, 40A, 50A, 2 gREDOE T 50A TOXIS b i
P& CTHRETH B & DR E ST,

LLED (1) ~ (3) OPKMEEREM & RAEEBROKE RN S . AR, JESEPKKR Yy 7=
v b NARIEREE (25~50mmfRE) | ZAUSHEITIG U CEDRPABIE 25 L, JEAE
KEBNIKEFALIEANA TV NYEKS AT LAOFBENHERTE 2, 5%IFA T 1 AZE
MIZBIT L7V =7 FLAbbiEL, BUEZEMICHBIZY 7Ly a2 Db dOKENY 22/ A5G
BHENDZ bR D70, N7V y MKV AT LAOIEHBHNENS B2 HLD,

<GSR >

1) REHEZ, ARTER, KIGBIEAK, A7 4 A3 "=V a iEnA 70 v FHEKR AT L0
HEKPERERTAM & FHE - B EHFIEICBT D8, & 1 W= b 77 MRR & PRPERERFAR (Z RS9 5 45
WERRE, Z25GRAN - R TR SCHE, No. 277, 2020 454 /1| pp. 29~38

2) ARFHER, KiFEHe ., FES, KHEEKRE, 0@, 47 4 23 3= 3 UxfiinA
7 Uy RPEK T AT L OBEKMEREREAM & 51 - 3% FIEICET 2018, & 2 MEEEWIZB T 5
BEARPERERTANL & BR S 2 B BT A RS L. XA - Bk ToeimsU4E, No. 284, 2020 4F 11
H. pp.45~53

3) AFHER, KM, KGR, HIDES, KHEKRES, 47 4 23— g UGN A
7V FHEKRY AT D OPRKIERERHAM & FHE - BGRB8, F 3 M KBRS
MY AT ZOPRPERERRGE, Z25GRAN - fiTE TEaim U, No. 294, 2021 429 A pp. 19~26

4) /NEFRH . REHEZ ARTER, REFER, KHERRS, MEE, A7 4 232 3—=T 9
YEIEANA TV FYEKR S AT L OYRPERERTAR & G118 « BRSBTS 208, 5 4 BURA T
7 LBLE VAT L OPRIERERGE, 225G - R TR U, No. 302, 2022 45 | pp. 31
~39



s s 277
2020
1
29,38
DOl
tl tl I I 284
2020
2
45,53
DOl
G. Z . Wu , Masayuki. Otsuka, Yudai Motomura, Ryota Oba
Study on Force-Feed and Gravity Combined Drainage System Corresponding to Conversion of 2019
Business Building
Proceedings of the 45rd International Symposium of CIB W062 on Water Supply and Drainage for 145 154
Bui ldings(AUSTRALIA)
DOl
Masayuki Otsuka
Development and Spread of Pump-to-Flush Toilet System Corresponding to Global Aging Population 2019
Proceedings of the 45rd International Symposium of CIB W062 on Water Supply and Drainage for 379,393

Bui Idings(AUSTRALIA)

DOl




43

2020
3,9
DOI
8
- 2019
74,102
DOI
42
2019
3,7
DOI
Yudai Motomura, Masayuki Otsuka, Shingo Tanabe, Kaori Shiraishi -
Applicability of a Force-Feed Type Drainage System in Pursuit of Sustainability of Sanitary 2018
Spaces
Book of Papers: 2018 Conference on Innovative Low-Carbon and Green Buildings in Subtropical 75,85

Area

DOl




19

2020

ALC

2020

2020

2020




2020

2020

24

2019

2019

2019




2019

2019

2019

2019




2019

2019

2018

2018

2021




2021

2021
2022

0
(G.Z. Wu)

(40812053)

(32704)







