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Design Manual for Building Water Supply and Drainage is reprinted in 2008 since issued for the first time in
1992. During this period, China’s economy witnesses a rapid development, urban and infrastructure construction
get great achievement attracting world attention, technologies related to building water supply and drainage have
basically reached the levels of developed countries. Some standards and regulations related to buieding water
supply and drainage have been issued. The “Design regulation for buieding water supply and drainage” has also
been revised. The objective of reprinting this Design Manual is to have new regutalions, new techniques, new
materials, new equipment and new technologies included in this manual to reflect all aspects of current develop-
ment of technologies related to buieding water supply and drainage. The Manual falls into two volumes ( volume 1
and volume 2), including building water supply, building drainage, building rainwater, building hot water,
piped direct drinking water, fire control, building reclaimed water, waterscape, public baths, swimming pools,
laundries, high pressure steam and gas-consuming systems & equipment for medical use, kitchen installations ,
water supply and drainage in seismic area, water supply and drainage in loess areas sensible to subsidence under
wet conditions, treatment of building water supply, treatment of building drainage, circulation of cooling water,
common calculation data for building water supply and drainage. In addition, common equipment and materials
are collected for ease of use by readers. Effort is made to make this Manual fully reflecting the characteristics of a
large practical tool book, i. e. a book with rich content introducing advanced technology with reliable information
and accrate data.

The Manual is useful for reference for staff undertaking design, construction & installation, teaching, scien-
tific research and maintenance & management, as well as decision makers and planners in building water supply

and drainage sector, as well as to the students majored in water supply and drainage or environmental engineering.



AR KHEK M 5w P

TN PERREARTHARLK
PR . F & =H P EREEA RS

RER

F OfF: A £
FIEXEREER Lo
Zx i XIREP

& e AE
: AR
: A SAE

£ H H
B SR

45 B
F
| 4, R
e
k&
ES &
P
#. B HR

A 4 7
% 3 HE
) 3 #P
) 4%

: (DAERZEEANF)

I, ¥ 4%
£
% JLIE
H EA%
kMW
IRk #
R E

LT3
%
A

e A
A B L
2%
A
AL
KA

AR R

i e, A

E %
x| P& P
x VA=
wEE
R E
® %

2 E 4

IAE

AR R
K %
R A
BRAR A
e R



FEREARLST

EW: MUE (PEERRIIR)
X3ceE (LR TERT)
EH: PR (hEYGLTIETH)
XUFRED (RS BBFERE)
BB (F EE SRR
E O (ERETREENBIIR)
IR (EREFBI A RAR)

BIE: & 8 (hE@EABHERR)

F13E

FME

FI5E

Fl16E

F17TE

FI8E

FE

£20 %

MR - ostonadlion Bl il st il il R Bz
2751 O REE (P ERYRER )
TETCTE o vonvocnvsomsnnonsssstmass vernghbinoss B ss ipnibdan s s oo s SHEs e thbon s oo E
BWRBKIGERIET ovooverrrerreireeieireennnn, KT, WM ( (BKHEKY)
BRAHEKSEMRIES oo B (S HRA RS
HERE., BMRER o BEMH (REARNBRITIIIER)

XUEEH] (FAMK2)
bk et Ry oS ARG o R RN B T ) [
R, BEK, ERSSEEENIREFE o rereerrrrrereeeeeeseenn, [



Bl B ®m2m

o E A Tl AL T 1992 R (EESAKHEK IR FM) B RITELR, 17 4
i, JEFERG 16 Yk, &4T 70000 HF, M EE AL KHKBH TRIBAERA A s TE
IiE 0645 T BB A0, B KERAKHKRHREIWAR N AR .

HALKHREARLEX 17 £hE3 THES R R, AFMOEMBME CEFAKHK
BHISE) GBI 15—88 thF 2003 4EHAT T &MBIT. #h7 T /EA/NXEALAKHKHB
HHA; RN TS, ALBFAAKES; BT 8 % R B s Y R AR R M
REREA; HESKBRETERAERBEEAR; K—&MHREEK ALK
1T 7K _E I R MK B IR AL B AN H1 3 BOK BTN A AR T REMKEARITES
¥ PR T RUKEERR /N RS A R IE TSR AR T RPUKYLA ., i
BRI KBRS FIS B R K E B RGEA RNE

EEEES AR FEAIFR S ERESFEENEL, KORKRTRAMEIE
. AEK, TR PR, WK, WA, WHFEAR. Bk, BR,
R A RER LB XTI, LSRR R, #RAKHKEARLEL T mEs T
K. HTFIBRPHIINA,

1. SRR O REAE b, Jef A K E AR MR

ERRLKEGH, KK, BHEEEAMKN TR E BRI ER, BFRRTK
M. KE. BEUKAEEAHOKFAERSN . BIUKMERASE EARFAE, #RAYRE
EHEKEHARR . BIUKFEKR IG5, (HKMK 5K —RI5RAIRFE, AR
HBUKHEAKME, A KEDEBABIFE, fEfERAM R, KM 5 mPK,
AR B TR, MR E okt G Y 8, A RRIR, FETT Bk A
P RAFRH T, SR TTEOE M L Bk sk R, BMEAEMRKEAR, LR, &
5. AL TN, EHISIRTHER TR, TR KR B B AR kA R A
W EZSEISS . ARMUINE RS R, TR S TR A (B S Y B BE R, R
JEl it B HAth P IR H FK o

2. I EOKE A KR

BT E RS g T2 AR [ kK, ATREEKIK PR . Bk, BEwS, A
REEAMEREAKPHBAVISYY . BT KSEERXEFKL, BOUKMHE, WHFEES
WISHe, JERAKFIAK SIS R —E 0, XMook X R Gk 2% ~
5% . BRITE B RTR AT REX BUA 4230 T I SR Kk A7 IR BE Ak 38 AT 77 BUt K 48 I #E 4T K
PUBBGE RTIR T, BUOKFIA 1% FK S BRAERE, R T MR IR SR, XRIE
THOKkBERS, EIUERRESEEKKTILE TRIREE, BEERKRECHERFL
B P EAZAT. MM EFRET AR E CEEETOKRGEEAME) CIJ 110—2005,
R BIE KA RARAEY CJ 94—2005 . E 45 A S



e

un\‘

G}

3. BRI K HEK B M T AR P 02T

ARIEL KK, 8 TRRE, WEERERIKNTER, BIERKTES e
FEIRR, BFHAVEME LM TREPED T LmEMNH, AR OER e RS
B.MRE. BRBEE,. WEEAYE. eREAES, FIEMRLERBET BN
HEHE :

4. Zxfn WA RBURAGHE) N

TP BFHR T8 | R AFRI S, KAORBBHRZS ., B EAREga o
FRA: BEVR B HE T R B I JLAE BOMAT B E 3 T EE TR, KFgE. 3 (K E#R
R BRBEHRE, WERE) ETRPEE TERMREMR, keSS w5k
HIBARBE LR, HRABERAY LR TRAMN R THEARA TR, REHA
MARES5EE, EA5F T KRR BS54 EROK BT, F A2 TR Bk f 7k
BRATAEAETEBOK B0 %, 28 SRR TE I Tk Yt Y 7K o 58 15 592 98 25 07 T8 97 3 52 90 R 1 44
Z. EZEHE (RABEFKHARENOK RGN AR GB 50364—2005 1 A4 52 .

5. BB AT BOK K IR BOASIE

LR AEHHOK B RGBS N B 8RR Fe ok B0 2 k58, SRRk iR
BE, NIRPUKHIR, EHROKHN RERIT | LEEROF R, RABMFREKE (%
IC KR, KRFERELE, W T AR, W/ RKEE, 7880 B[ AR 3K,
PR B IR AR GEROK BN R FIFEIE A R NOK B SE, IR R R B H 5 . i)
ABAFIIRE, ASEHIKENEIT. JMde/NX EANROK T o L R A B AR BR
SRR, SRERTE VAR S5 42 2 /N X 4K B K T8 0 L K A 1R B AMB IR R [ 1
Hi o AHBLEHE T 72 2 8 bn e B AR (/N X 42 o 2k 3% UK BE R 3R 3 BLAR)  CECS
222: 20071, 2. A AR S5

6. HTCEEKHEK RS

WEG . 18, 2RP0, KEBESALIMENES, BENEKERYMEA, RHE
NAXBERKHK RS, TEOTAKS L, KRR EEMROWE SRR L,
BRR. RACHRRBER KK RS, RERIEEERE. S5 F A 13
e BAMBAE . KPEBREEATENE ., Fiamess /N &, EABA N
AR T R o ARG P E TR AR I AR (TSR T TR HE K R G
ARFF) CECS 183: 2005 B 454 52 .

7. WA TR

FUKFIREETAKAB RS, WEEHRS, AEHKR%EZ —RHAE ., BHAKXT
IKFIHREFURGESFIH P —Ff R TR, BA RIS A BRI A A%, B
AU ESITBOK B 257 E, SHEn, @R, A8 EKIERERE, B5XmKFHH
ARG, VAR RAF TS K28 FIFR B A A AT B T IR BB 55K, e Bk T/ e 3
TR MIRZHE b5 (RS /X R AR TR AR MIE) GB 50400—2006 i
St

8. Jpvkth oK 4b B A

REEREL T LR S, KA E R LRk L 7R E 2, kb
JEARAERY BERMAEAR T o 06 2 K K TR SR | BB AT R sh P K . Wb i e i



e

2

A G HE AR, RENE -t pERSTESCPR TARPER TR, Fet, AfRRERE (kT
HFRYE) GB 9667—1996 1 “ A T vk btk K R A bRE” FaARt R, ASAEwE R ZY
KRR RESR, 5 EAMNEK KRR MERLE T E A E R R, TS ERERERTE,
B R AT AR YE (kK TRARAE) CJ 244—2007 A5ifG SEhtE. (Fuk sk HEK T
B ARMAR) CIJ 122—2008 b, B AR S o

9. TYBHAKML. KaS R RERY E B K BOKmE%E A K K EAR

®ES. 1, 2RPL, KEIRSARIGBEHEN AR (A3IBKKXRER
HHLTEY B A sk K K RS REFNRO I AR R E, MR ERAR . KA A 3%
BT A . KZs A RERY B K KRG A SIBUK R TIRE, W2 K= (H]
WBHESR, RIEA SR P2 4e . KB —FIER S B . el R BALG SF BUR AT
B T K K K B iEHE , EIRTZE AR P A A . MR A ERbE (EETH BB K KRR
HHHYE) GB 50338—2003, (/KM% K K RGIRITHIE) GB 50219—95 L MiAi 5L -

JR FRFEA . Bk, FMRERSNA, WEST KAKHK TR AR
TR, BHPEERRITRRAS, RumES, B8 (MBI, BR%
BRTAEN) HERESIE, TR (MEEITFRER S TR, HREHHTE
i) $EHRBLREIEAE, XRED (RS TR, SRR TEM) . & (BT
FRUT . SURRES TRIN) . fScE (RS TRM, MR TEIN) . BES (HREAS
GTARN) . B (M), XME (%) . AF (HATRIF). & (RaMH)
HIEREBELER ., ELEBEAHLSUTLAME LR, SAFRETLEMES, BHE
BEMS R E. T2 8, AREMML, 28, AFREUER, R0 HE4a, 22K
WMEANRBRSE . BETE. ROBIRER.

HTREEKEER, PP —EFEERMARZA, BOFEES THIEIE,

DL T b E B 2 S B A /K HE KB 58 43 23 BSL B BRAL o



Preface

Since released, the Design Manual for Building Water Supply and Drainage published by
China Architecture & Building Press in 1992 has been reprinted for 16 times in 17 years with a
total circulation of 70, 000. It has become an essential design tool for engineers undertaking
building water supply and drainage design and registered utieity engineers. It is called by the
designers in this sector of the industry a “white book”.

Building water supply and drainage technology has been developing rapidly in these 17 years
and the basic regulation referenced in this manual, the Design Regulation for Building Water
Supply and Drainage GBJ 15—88, was also fully revised in 2003. The items in design of build-
ing water supply and drainage in residential quarters are added; the water duties for housing and
public buildings are modified and supplemented; the anti-pollution measures for duct connections
are added; the application techniques for new tubing are supplemented; the probabicistic revising
formulas for calculation of flow per second of housing water supply are adopted; the hydraulic cal-
culation formulas for the ducts of various materials are unified; the items in water circulation treat-
ment of water recreation pools are added; the items in design of cooling towers and water circula-
tion are supplemented; the parameters for calculation of pressurized flow of roof rainwater are add-
ed; the scope of applicability of the formula for calculation of designed heat consumption per hour
of contralized hot water supply is modified; the key points and the parameters related to applica-
tion of techniques of new hot water units and heaters are supplemented; and the topics related to
pure drinking water piping are added.

To build a resource-saving and environment-friendly society is the focus of economic construc-
tion in China. All designers must respond to both the rapid development of energy and land saving
housing and public buildings and the promotion of new energy, water, material and land saving
techniques, equipment and materials in engineering construction. Following this state construc-
tion principle , the building water supply and drainage technology has been developed in the fol-
lowing aspects and applied to engineering.

I . Application of Non — Vacuum Water Supply Technology Based on Variable-Frequency
Speed Regulating Pump

In a building water supply system, water supply from pool with variable-frequency speed reg-
ulating pump set is the current dominating technology. It removes the troubles caused by com-
bined water supply from pool and roof tank by water pump: the roof tank is difficult to be made up
on buieding’s elevation; water supply pressure for top floor of the building is deficient; and sec-
ondary pollution of water quality in roof tank is likely to occur, etc. However, secondary pollu-

tion of water quality in a pool is still a problem. As the pressurized municipal water enters into the



Preface

pool, the original pressure is not utilized thus causing waste in utilization of energy. In addition,
the floor space of the pool is large, so that the building lot can not be fully utieiged. In order to
remove the pollution trouble of the pool radically and save energy, water supply by directey con-
ducting water from the municipal pipe network (i. e. non — vacuum water supply technology) can
be adopted at the places where the municipal water supply conditions are favorable. This technol-
ogy has been used in such cities as Beijing, Qingdao, Fuzhou, Guangzhou and Shenzhen. Con-
sisting of a device preventing backflow from pipe, a compensation tank for flow stabilization, a
vacuum controller, a variable-frequency speed regulating pump set, the nom - vacuum water sup-
ply equipment can avoid backflow pollution and excessive pumping from the municipal pipe net-
work to prevent adverse effect on normal water use of other users around the area.

II. Application of Piped Direct Drinking Water Technology

At present, after treated by the conventional purification process in China, the amount of
suspended substances, colloid, and microorganism etc. in source water can be reduced, but the
organic contaminants in minute quantities in source water can not be removed effectively. Second-
ary pollution occurs both during pipage of the finished water and after the water reaches the pool or
the roof tank. Residents who drink the water are subject to health damage to a certain extent.
However, the volume of this part of drinking water only takes up 2% ~5% of the water supply
volume. Since at present it is impossible to perform deep treatment process for all municipal water
and it is not practical to conduct large scale reconstruction of water supply network, it is reasona-
ble to separate drinking water supply from domestic water supply with different qualities to ‘prevent
quality water being wasted in low level usage, at the same time to ensure sanitation and safety of
drinking water. In recent years, the piped direct drinking water industry in China has been de-
veloping rapidly and the piped direct drinking water systems have been put into service in many
buildings. The corresponding industry standards applicable in towns of China, such as the Tech-
nical Specification for Piped Direct Drinking Water CJJ 110—2005 and the Water Quality
Standard for Pure Drinking Water CJ 94—2005, have been issued and put into effect.

II. Full scale Application of New Water Supply and Drainage Tubing in Engineering

In order to ensure good water quality in water supply system, improve construction quality,
meet resident’s demand for pure drinking water, and reduce energy loss in the process of water de-
livery, a great variety of new tubing has been widely used in projects in recent years. The thin-
walled stainless steel tubes, copper tubes, new plastic pipes, steel-plastics composite pipes,
and metallic composite pipes with different joints provide engineers and owners with a wide range
of choices.

IV. Promotion and Application of Green and Renewable Sources of Energy

In order to speed up the construction of a resource-saving and environment-friendly society,
and to develop a recyclable economy to protect ecologicé.l environment, promotion and application
of green and renewable sources of energy has become a significant task of the governmental admin-
istration department in recent years and solar energy and heat pumps (water source heat pump,

air source heat pump and ground source heat pump) have been used more and more in engineer-
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ing. The technology that integrates solar energy collectors with building has been developed to
provide technical support to application of solar energy to buildings, especially housing construc-
tion . The development and improvement of heat pump technology result in more and more appli-
cations, such as water source heat pump utilizing hot underground water in heating and domestic
hot water supply, water source heat pump utilizing condensed water from air conditioner to prepare
domestic hot water, and the air source heat pump for heating water and dehumidification in swim-
ming pool, etc. The national standard Technical Code for Application in Solar Water Heating
System in Civil Buildings GB 50364—2005 has also been issued and put into effect.

V. Guaranty of Temperature of Domestic Hot Water in Housing

Centraliged hot water supply systems or seef — contained systems of hot water supply in hous-
ing are becoming more and more popular. In order to ensure temperatare of supplied hot water
without waste of water, measures are taken in centralized hot water supply systems, such as water
circulation in main and stand pipes, use of electronic remote — reading water meters (or water
meters with IC card) mounted in bathrooms, reduced length of branch pipes for hot water to be
running out within a preset period of time. In self — contained systems of hot water supply, a
small hot water circulating pump is set in circulation line, featuring integrated functions of temper-
ature regulator and time relay. It can control operation of water pamp automatically. In order to
solve the problem that it is difficult to ensure circulation effect of main out door hot water pipe in a
residential quarter with one and the same course arrangement, a branch cirwlating pump is set for
each single building at the backflow pipe connected to main backflow pipe of hot water supply sys-
tem in the residemtial quarter. A corresponding standard issued by China Association for Engi-
neering Construction Standardization, Design Specification for centraliged Domestic Hot Water
Supply in Residential Quarters CEC S222:2007, has also been put into effect.

VI. Siphonic Roof Rainwater Drainage System

Any buildings with public functions, such as stadiums, gymnasiums, convention and exhi-
bition centers, and grand theaters, have a large roof area for catchment and a gravity type roof
rainwater drainage system which requires many rainwater funnels, and much of the building space
for laying stoped horizontally suspended pipelines of large diameter. Having higher computational
accuracy in system design, a siphonic roof rainwater drainage system can use the most of kinetic
energy of rainwater. With such advantages as less material used, no slope needed for horizontally
suspended pipelines, and smaller space required for installation, the system has been widely used
in large-scale public buildings. A corresponding standard issued by China Association for Engi-
neering Construction Standardization, Technical Specification for Siphonic Roof Rainwater
Drainage Systems CECS 183:2005, has also been put into effect.

VI. Rainwater Utilization Engineering

Rainwater utilization includes any one of following systems or a combination of them: rainwa-
ter infietration system, rainwater collecting and recyceing system. rainwater reserving and drai-
ning system. Rainwater utilization in building areas is a kind of new system engineering in com-

prehensive utilization of water in buildings and it can bring favorable water-saving efficiency and
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environmental and ecological benefits. Now, cities in China are encountering increasingly serious
water shortage, at the same time, healthy housing and ecological residential quarters are being
built up rapidly. With good water-saving efficiency and environmental and ecological benefits,
rainwater utilization systems in building areas are suitable to current conditions and requirements of
cities and have been used in specific projects. A corresponding national standard, Technical
Code for Rainwater Utilization Engineering in Buildings and Residential Quarters GB 50400—
2006, has also been issued and put into effect.

VIl. Treatment Technology for Water in Swimming Pools

With development and enhancement of Chinese economy, more and more grand international
swimming competitions are held in our country, which requires more strict water quality standard
for swimming pooes. Diatomaceous-earth filters are used in practical projects to meet requirement
to water quality, save water used for backwash during operation, and reduce floor space of filter
plant. A new industry standard for urban construction, Water Quality Standard for Swimming
Pools CJ 244—2007, has been issued and put into effect . This new standard is to replace the
“Hygienic Standard for water Quacity in man — made swimming pools” included in “Hygienic
Standard for swimming Places GB 9667—996, in which the requined water quality is set too low
to meet the requirement to water quality for large swimming competitions. In addition, there are
significant differences letween the “Hygienic Standard” and infernational standard of water quali-
ty for swimming pools in terms of specified cheek eist of water quality. So, a new standard is nec-
essary to be in line with international standards. The Technical Code for Water Supply and
Drainage Works of Swimming Pools CJJ 122—2008 has also been issued and put into effect.

IX. Fire-fighting Water Gun, Fire — fighting intelligeut Active water & mist Sprinkling tech-
nology for Large Spaces

In the buildings of public functions, such as stadiums, gymnasiums, exhibition centers and
grand theaters, there are the places with the heights exceeding the limit specified in Design Reg-
ulation for Automatic Sprinkler Systems that an automatic sprinkler system can reach when fight-
ing a ground fire. Depending on height, auto matically controlled fire fighting water gun, fire
fighting infelligent active water & mist sprinkeing system can be used to replace common automatic
sprinkeing system to meet the requirement of fire confrol in super large spaces to ensure personal
and property sapety. Mist spray is a kind of facility which uses water to put out fire in place of the
fire fighting devices using gas in boiler houses and diesel generator rooms. It is also widely used
in engineering. The corresponding national standards, Design Regnlation for Fixed Fire-Fight-
ing water gun Systems GB 50338—2003 and Design Regulation for Fire fighting Mist Spri-
nkeling Systems GB 50219—95, have also been issued and put into effect.

To embody the development and applications of above mentioned new techniques, facilities
and materials and meet demands of the designers undertaking design of water supply and drainage
works, China Architecture Design & Research Group organized and set up an editorial committee
for compilation of this manual. Composition of the editorial committee-director; Zhao Li ( presi-

dent of Institute of Mechanical and Electrical Design, professor level senior engineer) ; deputy
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director: Wang Yaotang (deputy chief engineer of Institute of Mechanical and Electrical Design,
professor level senior engineer) ; members: Liu Zhenyin (advisory chief engineer, professor lev-
el senior engineer) , Zhao Shiming (deputy chief engineer, professor level senior engineer) , Fu
Wenhua (advisory chief engineer, senior engineer) , Chen Yaozong ( professor level senior engi-
neer) , Chen Guanghui ( managing director), Guan Xingwang ( chief editor), and Qian Mei
( managing director). This manual has been fully revised by the well-known experts in the sector
organized countrywide. The manual revised falls into two volumes (volume 1 and volume 2 )Mot
which the content becomes more detailed, accurate and full. Reprint of this manual is an accom-
plishment obtained by active participation, industrious labor and teamwork of all compilers as a
mission of the time.

Due to the compilers’ knowledge limitation, it is unavoidable that some errors and inade
quatenesses may exist in this manual. Your comment and correction are welcomed.

We dedicate this manual as an offering to foundation of Water Supply and Wastewater Associ-

ation under Architectural Society of China.
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