v

MANARA UNIVERSITY

(logaeddl Jlael) Aol 8 s lell

-—

Zilaaasgall

dasaall Silsasesll il
dglall dlsoll il .1
Slagsesll Axaanl jLaicll gy Iyaal caalyll Silghall o
dglall dlaoll dayili a0 dalory dauls Sllals 0
Algolly Zilasdull olsdciauly doladl dlsoll Silagses o
digaall
(gaaall 8 yaall) dalloll alaoll dasiis Slagsos ¥
dallo]l alaoll A4 aiis s a0 dals cillanle o
daila yasall cilsasesll Jloci B

6jU_aJl

MANARA LUNIVERSITY

G5 dena 00 - 2 Sl L)

https://manara.edu.sy/




[

6jUaJl

MANARA UNIVERSITY

olwieil Jlogl

Al g g tall olgdl ol ypad Al Jue) &S Juail 130 oy
ASHG y Ay ) Dol y

gl clasad) sl =Vt Y

iy ¢ s o Aol 5 gl oladd S sy i) JlacY) A0S g
o Al b U s AN A ) eVl il dadlall olodd 5 gl sladly
gl ool plasiad amy cDluad e g ind A oo

b glad ol Al V)

o St sl ] ol i bl D Lo e s
ity o Ao ) gl el ol i Y1 ol 1 Sy )
ol L oy o ] ) Gyl Aualil Sl e (155
ol (35 gl ol dualal) Jhladl pa i of LY yany (S 3 el
Lo ] ) phaall ol il (el g gaaall i pally sl
(e gl

§ saloaa ) g s 35 bl sl ) ) oy 255 il
 paiad) o cus by ¢ VY =) -G ¥t i blad
ATy iyl oy jily Jond 0 S gy ( el ) il ) Gl Jua
el &y Ala ool ol

S gy i o ) ALYl o Jumly 4l annial i) 3 ol Al
(1=11) S . il 0 i o das s O (g ) ) gl g

Osia 2ana 3= 2 (Hlaall el

https://manara.edu.sy/




MANARA UNIVERSITY

Pl A e WDy

T Ak ey W e

v =12 44 -1y wy =10 WP Sy oy
0 LR RO T

b by (ine 450 g Kl

s dena a0 =2 Sl el

https://manara.edu.sy/




Va

6)liall

MANARA UNIVERSITY

P Clyaal) LA oY) g WAST Gl gl il gladd YV Yt

lg—inua (e S0y cn JS0 A )0 A 48 5 Al il ) 56 iy )
gadig Wal gay o el y 3820 il Aalsd) Clisal gl e g 2UY1
baka 310 Jlaciuly o) )y dus 1 e 5 Ll i) & ana ) Y
el e o geatdll U1 canan o ad 3 il ey 6 plad Y
Pl Gl e i Sy sl iy Cum o Wyl ) el U s g
s V1 gy i 5 3 o glnal el Ly 5 (o sie (i
48 plaal y Jpa Y1 Ao 25 58000 ind gy f (A ey
e Y Gy o Jaad e ) cald s WS el 08 of canay
G e il by s Jae ) damyy ol Sl e Wy L
bl Jlael iy ) inY it A0 4y ) clisd VY 5 ( eleay)
e S S iy Jly lan Zipee (398 Y1 gy o Jady oLy,
5 ey bl A 0 kil 355 40yl 3 jind llee o oY) 30y ¢
A Aol 4 o oS ) Auald adady O ) guassS) Al g Lpaiany s Jua i
(Y-11) Jea

R\ S U P KTV

s dena a0 =2 Sl el

https://manara.edu.sy/




[

6jUaJl

MANARA UNIVERSITY

w-néuexi‘ﬁhu,hebﬁ@mm&dxd)ﬂawh‘ﬂcaia—"
g sl i IS 13 ¢ fond b condly dall ud ) iy in ARl ks
g oY) (0 vine Cliln (o JSUE G ol gl of A VL
 Cyltl) 33y 3 J!

e S o Ay ik ) Aoy ban g ) Chbae O ol 3my
Hﬂlaﬂwwgdsmaﬂ&uﬁgﬂaﬁ,p
%L_;‘sto,awtumiﬁ,l.@..n@uuam(am‘a\,\ua)
JJ—U‘Q'—aM:sdﬁwJﬁuc—‘@uM\)hiuﬁu(caw)
Hﬂmwama&w\&;#\uﬁ&hem»‘ﬂ
 Aaal)

Ay )S.-Jisﬂjq_,s(w)Qﬂ&@m‘xéﬂjsqﬁawg‘y\ﬂ!&é_v
,_',.«_-.”u\c,ﬂc,ss%umqs;,_;,.sm,.nt}hsulguh‘u,m
(A g ) 381 o Asuad S ) chusial) | s2ully ADIE] oSy
d—ix*"r—“/é-“"@J!dy‘:mvm(ich)w@ew‘)m
. Jaaal) Jllyy sl

J.;Qj,‘agu.n,huu,@,g,.asmz-.ma;..m,uiu.mwﬂ_;\
ey g gl y i) 3l yay cDluagl JS pand iny ¢ g S Al
 ain opn A uiin g3 (g daDlaa g 480 any 4Glandle
hb?iiﬂ&p&&i\dﬁhmdﬁ&io.cdhchla,gném,
A1 3, ofay b ale 262 s Yaufast,0 o Jaual) Ja gy L)
o paliiy 330 g ey Gl O A ad g )
il iz Waic el S 0y iiag) o o Ul i o5&y
. dia g daial sile) y Lia
ei_i‘am)\_..a,l\g_h:.:\.;)_._s,‘ at.,.:);,_;,,x,mxauw;sum
el A gl daid gy a1 Al Jlaely plilly Y (asy il

Ui daaa a3 - 2 (Sl oL

https://manara.edu.sy/




[

6jUaJl

0 5 glad) olpall AGud yaad Aliaal Al Clliada YV VY

tadl ( (e ) oilad yaad e CIandll B dassuadd a1 055 o i )
gallall Gl gall

(amgl) g i 3 Al g Ay gl ) e Claia YY) (398 Anl g i1 QS e cang - Y
) i el ISy a1 e Gl o ol ) 3 ks A ) clilal Ay
e e ) Al e Ak \ghgh 2y s ) (s 8 ¢ S0 gl (i e
() ot S e 3y Yt

a3 gn edje cand eclia ) 852 g gl i ol Y dpailly ¥
Al S oy g ) 2 gl s i sle il 530 (e gl I CipallS
Al Ldily 5 jala Ajle o ge prdiad Ny (el Jada 3350 sad Sl
a6 g A o) el Blaa 81 a kel o Al ghad hasi e 5 e )
D A gy il Jay 3 3 eI (0 A Gl y JisY) 1o (sl 20l
P Al Sm 1 Lo DUy 2y ey (398 gl ) gl S
(F=1Y) Jeil . (o) e

leay) e laly ald o) joall caad f D (ane candil) Gy g0 Jla -
sy W gy ¥l cpe il iy T U el (5 g ) il glaud 3

s dena a0 =2 Sl el

https://manara.edu.sy/




ZY

6yUi_adl

MANARA UNIVERSITY

) p2e g e JUaeY) ol gl i Q) By ¢ land FEIS R pTW
(£-1)) JSa . oLyl oL Ciiaday

(£-11) g

iy sqgieal o i 5 Y Atal 3 2 g i) 25 g0 Jf Sy =2
 piaie o Aaguid Cing 4 )y Y o hagad Jaal Jgh y Y o Ly
. pally At Zakia) g Jusd (93 (¥ i) i

1lay (el lo ciladalisa syl sale gy e e 3 O o 7Y
Ay Al Aassnal) ) (1080 o iy ¢ s gl Al o]
u,;is;l\ oy gajd olaalls A3a0) dariind Culd) el e ) sl
L) Yl A S8l sl quld b sl

sty ST Ay AN (a1 g8 300 Bglad s S N o oS =Y
s i oo o ) U e pdl sl anly i adiy SIS 3y (A i
.&x..aldh,lwnqn,_-,,.

i Gyl e LS 5 U8 cDlua gl ualil) okil y ) gyl .;»’ Juady —A
i e Sy il

o sl 08 L s eBiad st Bl il g g~
L - T i i S0y ey JS i 3! e a3

Ui daaa a3 - 2 (Sl oL

https://manara.edu.sy/




ZY

dseglo
ojl_aJl

MANARA UNIVERSITY

wal,u\,m,\msm slaal) Clagaad Y\
g el Gy sl 3l g i) (e e gana 3 Y1 6 (A ol
JSLl o) ia D Lgta glaaS *H)‘“Mww‘ﬁ” plasiul {5 ghuse (e el
e ol (5 pa) Sl mgial ) Adls) il sl e gl alall sl

(uﬂ.\mw)_gww el stiaa G A0 o dapall (e ol Ll
Ju_;,\mu_n.\,‘wt,ut,L.mm,.uund_,a,,..sytc.,u‘.m

(o=11) JSi) . ob)gsnu-h‘-dﬂi
ﬁ ' e

A e .,,.-a-h (40-32-25-20) p'
L LT wadSagir S

A vy s 53 pep il

i

-'\.( -U

un.ﬂ«n)hl\._a_),....ﬁ

Osie dena 0.3 -2 (Gl el

https://manara.edu.sy/




sy

6yUi_adl

MANARA UNIVERSITY

e ) w1 g e el o
Gy 3 g day g

] g b A Y e ) i Sy IO Jgg o & RV PR, (PR
St Sy eld fom 0300 4 2l el g g sy

(Hrﬂ-\ \).M

2y o) Ay o Y1 (00 il gl e e s (g a0 iy dlia
Jdae Jyeas ie g sonndl S I ) S e el iy oy AT gl kil
ol 5y Agandll Y] (8 Jlal ga LS i)y el cllany i Y Lild L
St g Ay o i ) s S ay Sl e SN g Sl
30 LS ) puan) dladiad ) o liasY 46 phall a3gry . yaa Al allaadd g ol
i b S i 5 S50 (5 291 Ayl i i 25 i )
A 3l Sl e ey Jaly ¢ ) 8L e ey i )
(1Y) Jea

Osia e o3 -2 ladl 5L

https://manara.edu.sy/




sy

6yUi_adl

MANARA UNIVERSITY

b (a5 Laghslana o V) i el (yta Lgas () Ll ) e 2 g
Al g plally 4 e Alall gl 4

(gl iyl ) Aalal sluall ASpd Clagaad ¥ Y )

b i)l sl Aagay o iy i pad 0n AN A il A% dlls
ssd) Jlal o ¢ ikl Jasdl ) \glis i aa) g Jad 3 Al Blil (0 220 pand
53 ) I I LD i) a6 LD i) (e Bgny Akl (10 AN
Jl 1aa e ay i Ol sy Aualad) Aallal olyall Tl S Ale i s
i A sl ) 42N Aals ) g8 bae Ll (0S5 Sy il g paall (B Ley s
Wb 5y A gl e by saal g didaia (A daall Cilasal and (g9 pall (e
(V-11) Jgal L gy sl

ol 82

W g gD DA e Ty <) J A S0 e <1 e e o)
WAt Bddmct PPt I
Jelt e o8 D M A S By -t M
Ko JADAD w11 bho1l AR d o
G R i B 13 B R 30 M e g g o
e A sl b =V4

A 408 Aalldl sludd) iyl a3 gai dakaia

s lena a0 - 2 Shall o)

10

https://manara.edu.sy/




AV
" :
&yLi_adl

MANARA UNIVERSITY

il o L) 050y el € Ll poii o A1 sl el Jaladl dully

Pwlw,i¢wlm¢g,(@‘)4b;gw1w1)
- @A il Jhld b g o PV.C ) i)
P gl e Al i g

S A bl (s el i) labeddl) Zd 3 Gl b g )
E—5n puap ool Cillaadal e oy il o laddly iy dgally a1,
AL o e dala 313 s g3 Ly Joa gl Jni g iy il Lol

Y_,‘UJL.JIJJ!..};Ii;\L..i,._-i@L-iMIJSLqu.iQLL)LJl)hagda;4p~Y
ST Gt Ay Lo 2y Dy pa ) g0 1 50 Sl e
el lgakad (5 5 bl 3805 ) Jgea gl dicy gl Ll fgis 0 g
c Al y Jae Y daud g o dals

S 8 a1l ) g gy JAI gl uaaty o ghaal) ) gl i -1
ele—i¥) 2myy o G glig oS g p oDl g S ) adl de gana (pe il hadl
(A g oY) pas el &5 Cuay a1 e ) payg lhay 5
b it iy Sl ol anayy el y il ga e il 0 5
(A=11) JS& . Vg i (gl g0 g) Al

¢ 2oz

v
WS RS e Vaghy)

" POD [k

S N S0 ey MUS g Fy

TARRNE

i of
Gadlall olgal) apady Aualis ) gunn]

O e 032 (Sl oL

https://manara.edu.sy/

11




sy

6yUi_adl

MANARA UNIVERSITY

) Ly g L i (5 omg 4 gl (g ) Sy Jlabuadl] Aguadly —
Gilyy o g+ 0 ) panll lguans e il J35 Cua DS palia )
gy ey o800 Jlaual) (5 o (il 528 ) galliad gf Jyaaall il
Iy el cinall i palia Sy 5 ABIR Llaal) 020 2.5y cpald i)
 daally Aalal) alaill A4lS (S 5 a1y ¢ patadl Ja Y A gy (ol
(3-11) Jsa

i

o ity ol fory
(A-11) g

Gl ) ey Aina Bl Loy I Lol 4l iadll e Jlaluadl cals 1)
o () € ) 5pS0 U1 3 pualial S (9S8 o Jumball (0 08 s
Jalid) 4o AaniuadllS o0l pandiy SO (pab 3 ppiaall UadY) L cdai gl
e gy sy L
el il iy ol pizul) Ay Al 3 danin gy ki Jaid) 4Dl (0 ST 2wy
o A gally ) Aian) Digall g Jlaa¥l adais ¢ gind Aa Al Gy i

e i) Ll gl tadlly o i1y (S ol ll ) € bl pading —o
Al y clually gl y Julaall e JU piindy o) Y L ki (S il
Jagi i () ) Claanar o R § Sligisan (B el cans ¢ ol
L caalyla ) guding of plaally geadaal o lead (Sagy ogmait 1 I (Y
a0 iy gl s s of o ¢ g 1 f (S0l 0
SEUN QP PO [P

s lena a0 - 2 Shall o)

https://manara.edu.sy/




Va

6)liall
3y 340 30 Al D e o (g o DD 30 ) g a1
g e i L i) 331 e i e Sl S
sy s Sy e p 58y Dl oS e i ey  salad 1 s s 5
e U e s pdlia aliay (Sad O g S Lk (Y o ghaill aa
(Ve=11) Jsa

(Ve=11) gy

i) (a0 A g g A0 LD AY1 anal cpe oY) aus -V
il e SLally olall i ol Laadid dllyy oY1 o lally Sy 2
, diaa

sl Jify ol dala (R0 )5m ) A6 jia 3 402N ) pan —A
o e o3 caualy ol 5l & IS, ) Al gy lall g jaddl ) Lgie ALl
(V1=9) a5 iad el aua iy Al 1 oS0 Al il 5 i)

JAN I Sy —/

g

O e 032 (Sl oL

https://manara.edu.sy/

13




sy

6yUi_adl

MANARA UNIVERSITY

A aagia (5sSa cplall g saall e Al 5 jiad) Juai A Jlludll 1S, ) L
.3_,&;.!&..‘&.;.\;.&&)1&,];

: Aadlall oluall ASed aady Auald Clliadle VYV Y Y

Nl e Lgbaad a1 cgill Jlaladi] o 80 4a ) a3 Adadl B Gy )

le—ic Aualai Yl y Al 49 30 3 O guansSY) Jlaniad caind (Kl e cang - Y
L VY0 Tg ke g4 i3 ) gunseSly

aall 138 ¥ (g ¢ om0 50 ol 281 Ja ol S e el iy Y
- dage Slgiadl (3 S aladl s Y A

Jiud 8 cadly ol y cDla gl Cum e (BaaD ) Y1 Jadd Lada (e ST ey -
3 2y psaliad) Uaid gy da S0 ( Slasse JAaas SV lea Aol 5y i)

o Jpa) o =Af S0 gLl
iy ¢ g0 oSy a plia L gy sty i ilaity Y1 o ghail) 3y 55 g =0
A0 3 iy T ol g g ol apin Ny 1Y n e Ay

gl Aaud y U1 f i gl 22 Zasd g Uy ey 300
s_'..-,,.(Y)Js.:,lr.L‘uau,“s;&_.n,;a;g‘yngwgammmw
19 caaladl Judll iy Levie g o I J3 JS Jid sie Liaf clasill o3

c i) Ll sty ey (Al gl aa)) il

ALyy aaa 100V Y0 gy mhaudll Cguaia (398 (LA QU ey o ang -1
(o) ) Aplial gl el

A A ol e ey oL ) O J3) S of oy Y
TR I PR A

C g g gaal olails %Y a3 N e o any 4l
JE e gl il o ¢ gatall (il (pa disda 5 ) gadaall Jlaladll a3 (i =4
AR il il A UG il ey o JalS JS24 4 ((Sleac ) pdaiia

O e 032 (Sl oL

14

https://manara.edu.sy/




[

6jUaJl

O (o L 55 gl 3 aad e syl S e
Ul gy iy clele Aallal slpadl 33 59 a1y J o) iy glal
: m.ﬁja—“éoajwhruﬁehﬁﬁ‘mud&-ﬂ“ﬂiﬁj»‘
i ynty it 0S4 el laD i o U g CABAY 030 3580 5
e S Y Alaa pus¥ Y e e lilia ¢ syl J S0 a5k
Gt 1 o (5% o i Sl 05 e S IS 1 il o
ol gl I ey el i %Y s sl n i e 2y (Y e

St S gl oy i Gl S Ay a8 i) e ¢f )
35 i Qe i by s e 281 o) Y Lad e 0
by ki o o il ol S L el of Gy Ny caaly (S i) peana
iy 138 ol 4iind o pllaal Jpal |l Al e ISV il e clyacd)
 AY) sl i) kil (e JI Ll Stia s (b Layhad

el Al g o) 35 o oy polad gl s iy o e o i Y
) )l g o el dgguia 15 oy ¢ 5BV

G gl 3y o gl i pada g g o el gl 3 ) Al i) 4 )Y
py—ill it (3 sk cand sl (il Jae any 4 «Sliay pelhae e 4yglad
e A ) ) g paan (5 o 8 S e (2 3 ke gh g iyl Bl (o
S ) S Bl 1) g Sl el A g and) Lpans
ol g add e W geagall 440020 ) 50

clanally dalad A il Canay g lh o 530 ) 4k i) cilS 1Y -V €

i ¥ L Al sl i o S (LD o i pead] Al -0
aiia g 58 ) el gy Al 30l o Tadlad (0SUD Uy B g
T g et o cany o € gl opS e Bagage (sl o (Dl g S
Llads gl Jg b plasd) paad Sl (e ollany

u_x)cx.__mH_&d_b(:@‘ﬁ‘ﬁc_m‘gwm.\n.g.qﬂwu-n
iy ce Yl 03g) N1 e %) 2g0as Jgse Jamyy o Ll Yp0r ) Clabia
A L) ) g e Al pally 3 g gl Cligind ) o) 9

s lena a0 - 2 Shall o)

https://manara.edu.sy/

15




[

" u:
6)liall
CL._..J‘ prsc Ws@ﬂé&&!‘u,uﬁa;hc_ﬁd\ Ol g Aadard Cang
S iy oo Cang g o piand) A 2 gun ) I Gauia gl e
oLdaill Sy g ol Agtianl) gl Adad g L sty peband) il i
il e elaill (S 21l Sl Aaa J‘_)Li o) g Ll g e JSG
. paka 4§l zlal
(1Y-11) Jsay

¢ Al S0 Clasaadl) Jasf =Yt

Gy ecliidl o gl ) Al jeSd Al s g dilaiall JleY) 4lS gy duai g
o el atigall Jap juaily g oyl dplaanl) 3 S0 Lo Goliaal) Cillabaial
o e ok (5 a il Jgendl Clisal all g Jag 80 Billae JS5 Lads 48] e
JEV-Y )

bl b le) e iy Juasy) i Ak oLl

O e 032 (Sl oL

16

https://manara.edu.sy/




ZY

6yUi_adl

i) 1 S0 o i) (2 gl (G ) il 4aMa e 1N Gany -
cosall cua Gllan ol Jd

eal Ji o) el i e LSl ) and Juaigd cdaluadl o 2l CalS 1Y) =¥
(s e A Qi) ga ) ol e Slle

) iy edlglll o jaa ol A jaadl a8l aad ey 5 ydlal) Ji ¥
Ly 45 guall L) 5Ly pe ciola 03] Wil o o paad) o il e
il e 5agn el 3Ll g il el cuas 3551y Jlaall 138 e 33 g gal
ol gl a5 3l 1 a3 Ay o5 A

) plad a6 jeall ) (Aol ) Jaad G palis 3ok dad Jaad g 8
(il (VL (il ga) B S e Uil

Aoy gl o8 pladly Jae )1 A g3 da g pall Jagladdl 38 iadl Cllee 5 25 =0
. asthal el e pu 0-Y e 35 Y o e gl el f ¢y lal

) 3t 3y Ay ) e afl) Agdais 55 Y (S Aa U cilllial) 38l cany =Y
- gl bagha

ol gily claie e JEYI (39S s canad ot i B o pie -V

o gl A0S Ailuadl Jlaadl e by Al o Sald e 558 Y o can —A
Al An ) ) Gk

2305 Alany pLl Cang o lael s gl ey ) LSy A Clilany el Jd -4
e jala (po 2SH0 Gy y Unamy canads o Sy atll (paia ol Sl ALY DLY
il g 5l 3aal) (el e ke ghy ¢ gl Y laiily DY) 334 g
O JAY) iyl dly g 4l dal 3 L gy hsaia ) ghalyg st 0 m pm
I ) Ane a5 Y1 s (po o) Adal) (0 mamyy el ana ) geal )
AL S 13 L) Aiany! & gal daud gy 4lSa b iy i) 4y jala (g T 2ay
(2] Y a pebinay 53 30 casl b 81l A8l JSIi Aad y i

s canlyplis ) ey Jofliy il J<a 3l e S 5 008 o (21 Y
s pul o Jn o el ) e L 0585 o (Sagy D) seds (ge g
gl oladl ey petlial) s Cum ) o slad el e cingy DU ks

O e 032 (Sl oL

17

https://manara.edu.sy/




[

6)liall

O3S o oS L) f ) i Cann ol gy i) da g} s o ang =)
Gty dnall cileadll ol f o Y1 Jlid Al wdaliy L) JS ol lia
G g A ) G ¢ 1Sy gl Sy el il ally i
i) LS T el e (f gy ecllabaia)

iaaiaijin b S Jaal i Liaga ¢l gy fi 48 Jae g -1 Y
L alae ¢l sy A gen g dpula dasis L i o o)XY ) Lol Y
el I a1 Jaad Juagry el y el e Al

e8] Qa3 Yy eccad Jao AN DY) a5 B Laie ging =AY
i 8Ly il Gle g Jyua )

ALy il ) Aygh el Jguay pial cillalia) S 340 g =1 ¢
J cad 8l 5 gl Jla gy clea s clabaad) ptlia S 55 Sy el )
il 35 p555 e (o pain i 1S Lo olpdd) jolasa (e By 3
Y oy s JS& 03 o Gan s G0 3 IS 13y g ) ) pidiy
ol By (o (g giad
A e e g pa il G dgua e AL culi aled) iy

e i Y Ailaa iy Juay (f onad claguians cilay 81 f it 3 Jla i =10
el ol il el il Y ol clalia) 4818 Al gy dpu?
ey o)y e il 6 31 () o385 g Clanndy alall il
(g i gl Al S 5 ) el Al pts e S5 Y iane

WY e 0 Al (o ) i)y 0 ol b die ) ey o Gany =1
ALY jealiall (el g 20l paliaia) au¥ e (g Jgky day iy

gy Jlaely Ll 08 30 s gy Al S au g =AY

oo sl g il Cland Y pe A eS) ) Cland g s Y o s = 1A

9l 4830 o plady Uil 3y 55 oy 4l calall 41y sy Jalaal) Jla i =14
. s 405 gl Lo Jiad 3,5 Ly
(VF-11) gea

O e 032 (Sl oL

https://manara.edu.sy/

18




ZAaY

6jUaJl

MANARA UNIVERSITY

U i oy ) o) ol sy sl !

Osie 2ena 3= 2 () £LH)

19

https://manara.edu.sy/




sy

6yUi_adl

MANARA UNIVERSITY

O e 032 (Sl oL

https://manara.edu.sy/

20




ZV

dseglo
dyliadl

MANARA UNIVERSITY

Cold Water Installations

General ~ when planning or designing any water installation the
basic physical laws must be considered:

1. Water is subject to the force of gravity and will find its own
level.

2. To overcome friction within the conveying pipes water which is
stored prior to distribution will require to be under pressure
and this is normally achieved by storing the water at a level
above the level of the outlets. The vertical distance between
these levels is usually called the head.

3. Water becomes less dense as its temperature is raised, therefore
warm water will always displace colder water whether in a closed
or open circuit.

Direct Cold Water Systems ~ the cold water is supplied to the
outlets at mains pressure;: the only storage requirement is a small
capacity cistern to feed the hot water storage tank. These
systems are suitable for districts which have high level reservoirs
with a good supply and pressure. The main advantage is that
drinking water is available from all cold water outlets,
disadvantages include lack of reserve in case of supply cut off, risk
of back syphonage due to negative mains pressure and a risk of
reduced pressure during peak demand periods.

Typical Direct Cold Water System ~

115 litre feed cistern
to hot water cylinder 22mm dia. overflow
} (ond warning pipe
= = -

--i_* .

isolating valve

15mm dia. rising main

or service pipe 22mm dia.
! cold feed pipe
I wc Aﬁ;\sm A’—tATH i -
15mm 15mm 22mm hot water storage
dia. dra dia. cylinder

15mm H e

dia: BASIN 4 wc
- b -~
SINK

h W~<—drain off tap or valve

15mm dia.

14_

stop valve——=

TN . e o e
SR Ity 1 W ST Pt

to water moin---—-)-“

NB. All pipe sizes given are outside diameters for copper tube.

894
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Cold Water Installations

Indirect Systems ~ Cold water is supplied to all outlets from a cold
water storage cistern except for the cold water supply to the
sink(s) where the drinking water tap is connected directly to
incoming supply from the main. This system requires more pipework
than the direct system but it reduces the risk of back syphonage
and provides a reserve of water should the mains supply fail or be
cut off. The local water authority will stipulate the system to be
used in their area.

Typical Indirect Cold Water System ~

cold water storage cistern minimum
capacity 230 litres if used as a feed
cistern and storage or 115 litres for Tust front woxer

storage only _L
-pq-—-.,_\h -
- I s 2

3 L22mm dia.
;]F- B overflow
= I e ——— and warning
[l Y pipe
22mm dia. cold water ' “—isolating
distribution pipe ————»— valves
—WC cistern 140 litre hot
water storage
overflow pipe cylinder =-22mm dia.
4 cold feed
: v pipe
i wc A BasIN 4 BATH
= ~

15m/I ‘rSmrj 22mm X _
dia. dia. dia. ‘ i F<-15mm dia. cold water

distribution pipe

15Smm dia. service pipe
or rising main " 22mm dia. overflow

pipe

drinking water

outlet —pﬂ— - ‘ = -

SINK BASIN
drain valve

drain off tap or valve
sy o

NB. All pipe sizes given are outside diameters for copper tube.
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16 THE CONSTRUCTION OF BUILDINGS: BUILDING SERVICES

overflow

- 15 mm

cold storage
- cistern

(_'!
supply pipe

| cold feed

bath
=15 mm

cylinder

—
A

15 mm

hot water J,

cold water
distributing pipe

sink

drain

tap
y
*
stop valve
supply
pipe

boiler 15 mm J’

Fig. 12 Cold water distributing pipe system.

WATER SUPPLY AND DISTRIBUTION 17

overflow

=15 mm

cold storage

expansion pipe ¢
- cistern

distributing pipe
bath 15 mm

‘12 mm, 15 mm ‘
NS

supply pipe

old feed

hot water
cylinder

hot and cold water
distributing pipes

b 4

stop valve

| supply
pipe
boiler 15 mm J”

Fig. 13 Hot water distributing pipe system.
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