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1 - Water hammer

2- Surge

3- Steady & unsteady state

4- Transient state or transient flow
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1- Discharge
2- Oscillatory or periodic flow
3- Column separation
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1- Gate valves
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1- Safety valves

2- Pressure — relief valves

3- Pressure — regulating valves
4- Check valves
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1- Manhole
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2- Air chamber



S (o] w5 15 55 a6 335 stz 2ol 5 S o g A

S bl ol b ablis )3 alels cpl ()55 5 uad (Al sloaiie anll WS o a1y JLid (il oo g A5
W EpP oalaiwl s> e Ql)b)-."’)-@(l 4 2ejls (e g ol 05
b o ials jlid 8y canl 03,88 clgn ] Chai g Ol ol chias Lo, a5 $—F IS el (350 S Jolis ailobs oy
Ls)]}h9..\»5w‘.}uub)>u).’>u4)dj}lb&l))‘uTW)Lﬁ)b)J9M)BdJJ9JJa)&l)dul)ui9owb.«w.~a|9b
ExSols g Lad )3 Lt jlmere Ll 5l b 5 LS ) ab iy ol Ay g A e 03, I5oe sl 005 Lanie o5 |,
ol 9 00 el SosS g a5 290 4ol ol S5 5l o Ol o ey Jsb 50 o35e SV 3 pST e (slge S 0
B3 5 Ol g s iley ol e S35 3 O oo 1 1 oo s B 0 oo oy |y 0 J> (Slon o ailols
(e 3Slac (SigSa & 405 ) i b 3 S et g o bgrye Slialins by |y )Lt 5 Sy (5

Pgd o A3y s pgele jobd ggd wps 5 )lis oS

[Velg[Flam (295 ;5 oy (355 Ay g 5L -V e-F-F
M\)@oo&)uédew;ué,_;-\w)jlM%\s}u‘so;}u)l;;»lMﬁjkﬁ&uﬁp%jﬂ)ﬁudmwyw]
o5l ISR > (rizme 55 JBlus g8 s Sl Ll 5 3,5 g bl aels (gjluilly Yl U9 5k ol 4 (295
5 el (gloyd 1 lgion ol ol (sl 09 (90ls Asoli s g 0 i )] 4 dali (295 b sl b 30 Al (08
s 9 jb lp cenlio playp ol b (S8l S 4 oome (2988 (sloped b g (sl Wl (slajed WSl (Jgona Juog

2,8 o3kl 858 o Adgi |y ol 55 B eSS oS aseli S ol 5L g3 0y e gBge 4 3,

1- Shut off head



¥ Jeo

)I.&écau




> Jls;

AL B, N2

fhomoorepeymarn.ir



) s Cod p St i o (48 Olaseiio (i — il Juad

olls —-y-v

Al o 98wy J S sl slaybg) 5l (o jli8 Cod pSa s (35 AD 0)lal B b )3 &5 sboilan

O St 1 Ay s 9 A oo B2)5 paee 4 LB b |y Ol g b o it jLid glgal sl a8 5 il
3 g b 8l el ggb aps ony ) 3L )b Ll P 5 K00 (g9 g WS 55 sl o st b oy
Wb eo )lid il ool oy oom

O o 35 ol @ 4 g 09 alad dals 4 e g9y oS ol &S sl (GMiF (e ol 2)Shes K3 o 4
o | o Sl 1y gl Bl 5 e ) s B 4 1) Ol glel ogonr e 10 o515 cslgn iy tals
> 4 S Ol ol g oael (55 bty (ogSan jgbas (2UsS Gloj 5l g 215 3529 i) LS 0 &S ] S
5 0B Ol Sl o (nl g Wl Bl Tgn w5 0ad (STt (yie 31 lgn el 3 3980 Culin daisee
il &y a8 g (3l b 5L o pSaps e Slasitie 4 Juab (il )3 B g8 4 | b Lz AL il

ol o 001y L V=5 IS 50 Al asell Cljesd | oledd w0y o0 (ool oo (S s (315000

pampeaS llas 35
s JyS o o {

[¥] SUid Covi go8 o (335 g b dnoli Olsapad I lowd — V- U
s aps o0 b bl 5o e jlows SIG -T-Y

Ol il bl 05800 @58 dpb e Gl 58y G jl g Rl el 3)lge I (il 3 pS e (35 42 )51 -
& Iz il e ool dog g a4 (JyS Glabe) SN ey Jl U8 g Il ) gl a5 Wil e ne
Sodlw g disa oS glahsy 4 oxie Algi o @98 Apd I (U AleS g dldy LES 5 S Ly (SSeSe o)

g
2 88 Slwbre 1l il () jS0y8 (55 dnai 35 (pyp 9 Sllae Sl Gy g b e 4 &SS90~
5 395 (silwand &bl )3 alie MolS' lad Ldgh S pd ()5 o2 (il g 205 Sjgo e Cuwpd > L bLS)

1 - Air chamber



S (o] w5 15 55 a6 335 stz 2ol 5 S o g or

ly oo poe U dii KeBMe bogos glhb ludins )5 1,8 wbj dy90 g8 dyypd Sl g LaByl alisee slacdls
iy bl sladiy i il cely ol ol Sam byl o3 S dubes liseb] colyd dan b azsl 5 55,5
Dedise (e

o35 ) o (355 asmlee (194 2l (losine (ol sl Coanl b Jlous 55 (50 (lsp g o (e 38> dlne ¢
dop odydy (SgSe b erdites L3 (5 10 dlgm b o (e oS yg0 3 A8 oy g 51 ) e g O ]
bi & i ol Bl o] @d g3y (ool s Ol et ol o &S ol yd Jle laica a5 s o)l zoB
A3l Pt w38 oie o e ol @98 4l

98 1 Jaml (slaogayy 1 (Ko 55 Mio g 3500 JLid (b lno 15 ggB drpd oy 3 kS S ity )Lt -
oy 5 dbloo b Ve gl leg oo b Lt oS sl 485 1,5 aolital 3,50 yio e V5 ¢ b &y (glalg) boghas
sayps e Sl sySo e b (38 Sluslre g ol ploml gla gy b ey oo 51 VD 4 Al JLid g8 4y
TP Apd ol (295 4 e Gl 3 Ip (St VY (55 S5 g e Slelis] (G 69y )b S 5Ly,
w25 bl e (phb i (mdy iz ) e b F 90 4 gsB dpd ooy D dipdin JLiS 5 35800 1S
QP Ogi s g9 dapd oy 53 45 )l V0 5L LS 5 098 Ll ccuslio plinebl oy S Jlosl g )Lid (ol 4
A3l b S35 e b bt

O3S 0fgp Sy slp ) xS S (e w Gl A2 g b Jgn (355 adllas 5 38> s dnulxe (g
o &Sl Lo 1) duslxs 1 5ub iy diad Glallie ) &S cwl Slodips lp (ogadds ope jlow &S5 ol 25
SIS o g 050y dali wyil Glow g lan (ol sl jlid cony laB ¢ Judg o5 dlor 5 (0L (sl ielyl a4y bl 550
Sl Sge (e e Gl b GRS )3 Wl oo Wil iy

AL (385 MelS b ] Slalors g Canl Cmpl bl 35 1 5l 2905 9 39,9 U9 b =

Lol ol 003 1)) (g33050 Jlos Sy 5 o33 adlllas (o3bj (i pSaups (e e dnbrs b bl 3 =
Ol 3l S 5l 3 e poe dnele 3 1) 58 wps e Jelss den anuilen (5iST byl Sl Soge
o b Rl L il bl o e bas oy ljee 5 39 00 4B)S Sblail b5 e 5o 53 Ygemo
13 ol (S5 Sl lSel 45 395 oo s g jd (sl LS by S ooyl o Jsbo 5 Jlin) bad la
ol &5 45 @sd 4y 5L Jelgs nl g amd e RIS sl s (e 4l S 22 )l g2y o iy plSin
Cae ol sl e alily 5l eslatwl  Slasloe fieles o) b Cuxdy bl 3 wjle o cglate |y S s 55t o

c Gl s Byl e po Al (o gy o)) dlie D aasl M odins diiigs e (sl o (63,30,l8 Sdgpuad QLS Jol als > —)



ar s Cod p St by jlro (45 Olaseiio (i — il Juad

L olon (om3jl bad) ol cul gl sl il b b ippel Sy e o (380 laalons S
[a:l ..\.wl.: )|D)9'>).3 ‘_;\.MJL.A ) )I i .))JAJ C))y.o Uas 9 W L)"’s) )] odlesw! L» 9 )L.o.: oli.«.w.;l d)bw

P UpS ol g § 5 )8 o Y-V

oo 3blin 13 Ak o Sl ianl do S5 (5m a5 shil iy S (e L8 S0 Slay b
o] dbgzs 10 (6,50 Jatme Glaidlo b g aibawli loidle J3 pSays fipe Ll o)l dgg lisy Jlis! &
B )18 hes o] dbgore p> et b 5l ey 0 1y sS A ps it loi o s )5 Bblie j3 gds 00l ydiwl Gl

b SRS 5 b ol pw 0 (Ss 93,5 0 oly B0 )3 5l Guag Sl (ras slaoly I Ol Sy
D 03l el ol jw SB! pl 0 Wb 55 bz bl 0 lgn S s 55 e 0

5 5l 2258 ga & 1l clid (sloaarg iU & frore (slaoly B 5 g (slaelSiusl 3 S e 25
Codgdore Judddy Shos (glooliiiun] 5l pdm 13 0 cual 2l dw S KaS @ o] )0 oY OYlasl 5 byl pled 5

Dg0d Juate laduels yisly dlo) Jlasl I 8 9 yily saiS xes (slanl 4 e o 1y lap 1S s 3500 s

VY19 (019 [¥]s Y1192 350 o315 41,8 0920 —F-¥

2o g Sy loelSil o plgige JSb dw 4 gd o aBlo qude 9 L (lallsil Sygon &) S48 ol
2 )13 2k e
(oobiwws]) W38 o yguods —
bl ©jgon -
Bl Cgons —
o cpying g ppdghie b5l 38 el Sl Sopm 4]y jbe Glgiee (leitle Cundg 4 g b g Jgol
8l e W8 ©ygohr pSaps (il (3115 sl
2 FS )5 ak e S5 e W g oo j5ee p Ol ealizal My e (38l ¢ Bl ©ygoas il (665518 cales |
oSy 0 xdiye (639 U Ol oolil M wmes ialjdl ISk ¢ bl JSb 40 pSauys i (0l 4,8 53 s ab )3 s

213 3929 ol 3,5 5k 9 SIS 9 e sl OIS

[Y] g [Y] s mo (1350 oo -0-Y

syl ile 5 5l (6 pSosm gy e S A (iFe poe Al Cas ad cpl (Gl )3 odd A 7 ab 4 g b

bl iz yd @ S g aw (Bg) 9 (VW Jad) slaibl) (Sl



S (o] w5 15 55 a6 335 stz 2ol 5 S o g or

g b g ogd e &) Jaind wld by baulyd o (Vo ) ol (sl adgl wa g (Vi) 9 sl 4l oo G 1z
Septegin EW)l Sl g Jls jbgel wluwbre ploxl jl oy 505 le & 09de Jlod 58 ps Clusbre gl oo
23)5 (0 J5S e 5 Cute (Sla)lid Cundg g 00d mps S Alg) bad g Lidg ol e ) 9B 4 I G5U

gty Sluslre s s 5 aw b9y 3l (555000 5 SIbl) (giloand 5l ey (Y-V) JSS ! ks > Jle sy
oo J5 oz ol &8 4l adg) poe (liE am e (iS5 @l Jelod l b o adsl o ¥ (gl (SIS
Oils & 2gde 2l g hie sb)lid Jlanl el el 1500 (sgw g 2900 Cute (sl ol s g S
do) s 5l e gla)lid pie g Wb e ialS Cute lajlid i g 5K 5 Ay bt 4 cute glaylid e (S0
(V=Y S3) 098m 05 (alpd oy Jloinl 355 o0 alols

..... -"-1_.“--"1"_£?_agr_*-"_'-'_'.§rn’ R

iy
ey
i

e = L
- -

i - - "aa .
V.. =2m B S il R O ;
s B I
=
PRt 4
wwnie SIS RN RN
- LI
- - g |rreas s s rmnn
- - A [=E T S P S I o e
3 S - Fi e e e e

L R NS R SR S S Y
\
\

Lia 3 : . "=

..............

g | ety ) e
£ 44js J U S age i) P

o (y35%,3 lgb ads woes Clo s (1 o8 4y Slumolone Jlis —Y-Y S0

e ylid g olieMs dbul pas jl luebl 5 Ay o)ls Cute (laylid Codgaie 4 dagi U lgn sl poes o yiae
Jsb 3 lpds 5 ite claylid ] 53 oS Wil e casSayio ¥ lsp ads) por e (Y-Y) UK Jle 5 9 00 sl
ool 48l talS 50 Cute gl ylis g 29 e dbul dg) s
Oloj ey e | 29 Ol ok g lgm Ltb don o i doa gl dlag o2 sls 2 00 plol Sllxe ||
Ll S el lp &5 WS o pasuie |y ()5 dide o e i sl e oMoy Ign woes laljBl 98 oo gl il
29 03938l o) & Sliselbl e
View = Vour +AV+V’

total Qair

D oo gyl glaibly Gluolrs jlast Wil o 7268 s s )0 (35w Slor po )8l STas T AV



A s Cod p St i o (48 Olaseiio (i — il Juad

P sS4t e o5 JB g Al b lgm 255 pas I Gluebl (gl 4 Bl e 53 Of el M e VI
g blod y35te poes doyd Vegas )3 bb puSans yiste ,d Ol edliw] Mo poes 3gu o0 48,5 i
5 Ao SloKe )3 Canl (s D98 S B glate (0l )3 xS apS (e EB) g (s 5 Algial Jlad olal (e
dunglio (B 51095 50 s o Syl oo plaiilo 5 S i) g slasd & d2gi b S8 (e el o a3l U
ardly b 4 1l ghb Jo 5o 5 tles sl (185 Gl sl e )0 SIS e 50 pS s e 0l plad oy je ool

Wb oo (il (e g lgiul ad g ooly JhalS e glas)] as pa cob I LIS g poes b pSa s 15 o sl il

<l salgd a8l 55 ol cuelius s (il L

[Y¥]5 [YY] sS40 o35 Gp9 o -V -0-Y
B29 9% 3l Lo )9S y3 425 (ol 398 QLI 39 iz (05 Slojl (b 5l 8 Bb pS s (jle clo
950 oMl 25 7y 4SS e o Lo (ol
S o U5l St37 Jgano 3V b 511y 58 s> )3k Yoans (P< 10 1) oS csloylis ol —

sl SE-5263¥58 3)9 epS 4y (e Brg o (e dghie (P10 bar L) 5t sbo)lis ol —

[¥¥]5 [Y¥] (55,05 ool g ,lid —S—Y

OFe y gP wps (UL e Jolae 35 e )3 )y el dubre lue & pS s e IS LIS
g &y a5y S )il VY b pSeps e ilesl Lid il e

Cuals Sl St faide ¥ 3y Caliud oloj (b > (5298 (dmota lp b pSars g lojle (b 5
D93 bl pliabl plgicay (Sl

g Faidee 00 v plad J8lis b w3lg) pal b eite VO 5l 5V e (clils jbe J3b by g S5y lilas 5 05 sl
295 @l by au o g9y 0 Froeska JBlis b udjbyy pol Wb oyt VB 5l 5eS b (gl ibe B> (3,8 fue sl

.)9.;» .)9.).»...0

Y19 [8] 5[] 05,082 (slga jomppe8 —V-V

gord > bese ply (Voair) JExle Laulpd )3 lon S5 (35 13 o5V (slon (el adbg 03,33 (dlan jgm a8
Mo ly qmld bz sl 5 gy 938Ul (a8 (o) S 199 s peeS” Cansl p3Y S 4p8 (e Slugals 5 ()3 oo

Shcuis g ol 3 e egme slop (b S L3 90 4 15 gyl esgs e Jsb g3 wuled el 1 g adsl woes g 48

ASME SECTION VHT 5ltl (V43 Jlo 1 ot ) 55 Gelts bl =)



S (o] w5 15 55 a6 335 stz 2ol 5 S o g oF

sgopeS g & 2lon woe lplh )15 3925 Isa sl @ @ulal 5 19n j9u oS (g3lulol) 4 LS g 4 T (Jlos]
el @ld by bulyd )3 xS 4,8 (i3 Glop @ plan 398 (el 1L

e 3 ol 295 305 S ape pie S5 Sl 4 lgn 4395 QB (gpslo b (Pe Jlgn jguyaS’ (295 Lt
ot O LY 3935 j5m el (29)5 )Lid 5 0dd dulne sl s by )L Jolae & )Li3 Glise pSps ()5 il
P go 48)5 a3 @l ol L

o Jb onl b eadlie ofgn bulpd pMel 5 jgm S 0189y L opslie letidin (nyite yowpeS Cud il QL (ol
35,8 lej (FS g oo ¥ dgi) SogS (ile sl )5 a3 ) e (dlap e (a8 gloj b dnebxe
Cadyls 08 0L 5l 6 pSele ln i S ps ()l 53 sl Guslio aBBS VO-TY 9a> Ign gl o A 9 jgepeS
Rl cslo ¥l Qe olej QB 5 sga8 Qb celo ¥ U Y 900 1) (j5me (glgn (08 5 ploj e (lgiee j5mpaS
s sl (3 (Slgn o (138

4y eSS 294000 415 Jlia lgicdr (By )1 3929 (a2 B g oyl LSS g peS Cap> Cudibs duslne Cux
XS on 03588 b )S 1y e )3 35290 (slgm I Voo jgyeaS cpl dn Al b VY i g iy ) Ve bl
O 3 5L jeite b o LS e 2w &S Gy ol Gl Slojoe jb VY LIS 4 g (Wb IS o)
bl oo g eS (pl byl

5 Sy ol Joro 53 Iop Sy (i g pio Voo barall (Sjanali gl S (08 (YY) S5 )5 wiged s
Col il Youo a5 19 p3¥ oo &S aled Al (glaigSay 1) Im jgu 008 0y mudlss oo 000 el sy 9 SN L Sl 5on

il o dulee i JSS 4 jolaie (pl (gl 09 4 4l YO Gke jd

P =(100m/10)bar + (3orS)bar = 14bar =(Qc) youw oS >9,> Lid

V,, =2m’

Qe = 22008t ¢oiit/ min = (QC) jpmsyga lag Cosd s
(25)min i

fomlod oLl yoj alaily Sl ol WS 0 03588 5 8L )3 (Qpap ) b 1se (e 4 el

Qpap =Qc % (Pc +1)
Qpap =80x(14+1)=1200lit/ min

ol 00 48,8 S5 )0 5o e (glod Glyuss SV 558 (rest dunlre )3 dgu oo ol b

[4] 5 [0] 5 [¥] pSaps 3l 3 O g g S piaio gelann J 1S -A-Y

Dedee Sl (y3%e & i o) 93 4 wils ol B 3 1en 5w peS Lawg oAl (30l 0338 (slgn

1-Free air delivering (F.A.D)



Ay s Cod p St i o (48 Olaseiio (i — il Juad

s gl el JLail ey jgupeS (290 Ay bl )3 dlge Saps ike a4 jgupeS il e 55 — A
el 41 3L plin g e Juate pSays e JlBgh Ceod & Lot | 555 Juog 9 g b g 486,
Dy oo palals g (pl g 05 by yuyeS ol o walals g pS s i 5 03,88 lgp
Loy 0pdd (55 13 9 (el jgmpeS by 03,88 (dlon g0 cpl )3 100,88 (gm0 (i3 I eolisal — o
Pl 0383 (350 (59) 0 cuad Ui ggw o SS9 Silegil jgohs (55 cnl D D9 o IR
Do o ALBD a5 Culi o)lgen 0,33 5wl )0 lga HLid (i s Dgd o
@ GSedaw Sy b Cpgps Soge )3 5 695 Jog g alad b 5 by b el Sl 0B (e (295
Ped e Jog pSaps (e SBgh Cuond
O baily s8elaw (B b by 59)S oy 5 alad e ol aw ool g pSaps e 4 len 5)F 4 il g
D9 oo el pS s (ie lp piY (Slm g oad 5L pSap (3 g lgm 08 e
2,5 g0 8 o2lisl 3y90 125 b 4 gy iz pS A (yj5e 3 (Igm gl wae L) Ol e JS (6

LoisT gl 51 oaliiw! -V -A-Y

sl Syl e 59y B Sygor g 2950 4B i gl WVIN dgue b L Ll g S g0 ol
olae Ol s pasetio e S8 a4y dlpe Cagy JB op0se by Lol gl g9y 2 o o bl 90
J5S 03g15xe ol 93 1y ol e S ey 13 s b 39500 S Lo (59) 3 o Soxe Tsoldlg) 5 (Voai) lgi alg] woms
)y 05 sape 5 450 sy 5 23biee b T VIS g disy dgd ) & col (l dr g8 BB &G 20l oS5 Lgio 5 038
8l oo 455 g lisebl (sl yud odgs 2 pol (g 2ol jl0as
1l mi Lo Uy 31 55 Sislogi! ol g el g c50lely sladilabus ) oolisol Sl datsl alg) 51 o3lisl s pg0 3
oo Sl oad JB Jlanl g 03l a2 g5 BB (Sl gl SUBT g (Seelns lasy] SUBT & jlay (slaolinl >

Dged 0dlitwl jSys it (slon adgl e walais g J S sl by onl | Olgee Bl il 292 g lon pSA S e

ol s ;I odliw! -Y-A-Y

b a5 955 uai gwgdaw 4l dbi ¥ o Bl jetue S8l e 3 Isp g O o J)28 Conl 4 @25 b
{T=Y) IS5 aimd o plosl ) S ps e o o il 8355 o

b Glsabl ol (Sdapne bulpd sl o aw wals 5 Ign sl oo @l el Is2 Gy Olesd 955 )3 ddvod
ol )3 e i (5% 5 Iop o7 g Ol e (Ol £9 eloly @58 Ap oy g bt Gl b o sy il
D9 6055 gn w5 Ul prdaw Klogsl wulats 5l b s

5 Casl o5 (g5 )3 g adgl oo oSl S0 S e ) O VL ogdaw ST OBRk 5 b ol el

1- Ball valve
2- Tolerance



Ereed ] Ouasli 13 93 156 Jpi5 Ojud &b 5 S Jodl) s o

500 gwpdaw dis 93 WSS Jos joSte lagmimpdaw )l Jleisl &S g las] #8lge > grawpdaw g3 (pl 5, Sles I Ll
ohie g sl opde dopl & Ol o sy Sygo 3 S35 00 (it sl e 9 oml 5 YL lajly

9 gn gia (e 4 03583 (Sl 32,5 s

o g s g

) yg geS A

9B jgwpeeS ool
3 N NPT KA e N

Ol g (g 50311 dlolr &1 om0 yS s pd (3350 Y-V UKo

cabliiog w1 Ly, 4y ol gebns peS03131 Y- A-Y

gl 5 o0 LS5 o3 by S, 5| 50310l cl g e i sunaboliiog 1S S}l Sy e S35 2 bey )
2yS o 38 Ol o 59y 2 2500 Ao ol g5y oS

ol & dgd e Wl 4B )S 515 T S5y (S pSIl slayngr o W6 alee g9y Sy by ok (e Lyl polud S5
(F2V) USbnbb oo dlinMo bl 1Sl gy 50 cinis b (o &gty ] b i

-j/f——

:

¥
\\

]
L

D;

Ol e oumbliog s8I 5501051 41 500 S0 06 (3500 —F-Y S



29 Sl cod pSa s ) jlko (L8 Olasiiio s — pildd ad

Y1 DIYTs [A] 9 [F] JUWd cov s o5 (bl sy Olasuio -A-Y

03 pid (glad Dbli,l dgf Y-V

03,88 (slom o5 (Lol dlgl 398 g0 plol ygu el bags uSapo (5 Slon gl o (el A o)Ll &S jsblen
Al 0jlglS (idgy b e 3 5 63V 58 i 5l S g0 Culil S apS (3e & jgu S 053 (3me b e eS|

Sl Soge 3 9 95 Jog g gl b @b b (el el Wb pSays e @ lgp JU) e
D9 hato pSaps (i SBs e 4y (b3l dgd ashsl ) 53,5 8 asgdu

g g jlad dwslone gl Bl pS a5 (55 Glop gl wa @l A8 03l e S8 Caend 3 &S lgn (b cd )b
W Jolee lgn plpr copu Sl clus p Slusle Bl Sy e b 03pid lgp 0ol Jilwg (b3l (gl pd
Cadybo b )9S slp Jlio sl 29 48,5 jlai )5 gl /0 1 58 s dlgd ol jlaS g0 pm)3 9,5 plosl 4l e
D98 o0 duwlxe j JSb @ Jlail dlgl jlad adds p 2 Ve

Q=100 (lit/min) g oS S

PTLALLS

42 :gzdzzﬁadzumm:d:lﬂ"
4 \Y nx15m/s

odlaswl |93z» uJoL.:)] 4]9] dl)’. Sllass J)ls d9§ )L;';é dlm&;l#i) )l a}ﬁ}]?ﬂf JY9§ > )] oslazwl dl?dg L(zyc)]o u.‘a;u »

Do oo dpog ol 5l ookl ¢y35e glas)) > e Kilud cpl ke gl Jusd 45 340 0

o Ol ges 9399 (SgSe -T-A-Y
) oS o35 ) ol s i > ol (om0 el i5m S S T Jisl ) ok 4 Sy 5550 bl
3929 Joe 3 el giag ol cl Sl 6 S gle e 098 b @y 953 2> IS dloml el jal pl oS 948 sl Jlow
e Gl Caowd g oad didle <SG 4 bges b ypSaly )3 ol 0gd edlawl pSaby 3l dd sl a4 ol
oot Ol G5 aesbio () L8 L @l S5 olon @ Ol 4l (bl gl iS40 (e calo pliin ) 09550

s d5mg gy 9 JUSI g Ly S5 oy el sl 055

2L s o Jual -l
Al 595 p 4B by 308 Syl Ygens @b wps plin 3 Jlil dgd ks 3 13 0br 0355 s Sy solaie &
oushig] & seme 9 FSasS B LIS LS S ol Slilge a g end edlil Ay b ay pSaps e (Lol (bl

sl o 83l L oS Ke Jlasl ogou (DY) U )3 dga oo (s i



S (o] w5 15 55 a6 335 stz 2ol 5 S o g £

O 335 S 5 ol dgd JLait ngois —B-Y IS

2 g b by dgd b a4 58,5 hi b Lol bls)l dg s,b jl Ol jbys ke jLié bl pKia 13 & jgo iyl
g 0l dgune 43,y b g o 159 lgp pShs it Chow a4 Ay b I Ol by cas o5 cute HLid dbul plKin
cal Lﬁlsb)y ub)> ‘.sL"IW“’WLS)’W Hlas .l LSI)‘A):‘H‘“"O:’.l J"’L’L;" ub)> M)gldg}w);\f)tf)‘l ;.j

D)1 (g0 A 98 wpd glgsl (5 e @y 5> )Lt

DY 1910 1 9I¥] j35,US (g s puo o 35% JUail -0
b xS aps o3 (295 155U Yare oS 5 coSapie ¥ dgas pbsl b jSy0 ()il 9 Sag8 Shay sloolSiusl
JLid &S aleoggy 5> iy oo s ) (FV) USS illae | syl b 5 (295 Al Jlail ailed )3 g 03505 Bl
smo5e JUid Sl g i yol Yoane 3,05 (oS (yeed (385 @58 4pd Gl 005 e @ 9 0352 )L Ve ] S (Sg)phen

Do ed 4B)S a3 D (55 4D 5 HeS e



) S o p Ty 8 ) jlR0 L Slaidio ] — pil i

M
"
K
— e = s

B ol giwdan =0 Gliebl b =¥ lon (639)5 (gals 5 (pD9) b=V 43Sy b =V g a8 )
455 JJb - Gl ()l ksl uspdans A g yod (hu gogdaw =V g jod (25l gl —F

el o TV VY g i — V) b, i Y-
S5 JUS gl e bd a5 padiane JUasl -5 - S

[Vols Y] [0] 9 [V]1er o35 (L) sbdly) phad apwlons -¥-4-¥

9 99 sy jhd 1545 i Sl 3 e GIS I (S b S Juab ol ol Ao o5 sbples
Ay o Mg B ol 40 ©j50 3 &S Cul Cumaly iz Slllae 5 Slasbre (ol Wl (50 I (295
Sy 3 Jo g b g ded JialS |y pSays (35

oy (ot Clalindl L Lan &5 )5 o0 0p0 (225 b (405 slagsby) Sl Sluloxa I (iso cnl > b I ()l
s |y ol 35 LS gl jlad a8 ol o &)l 98 4o duslome (sl ylBle 5l (s (sla ol g 05950l 42 ST il o
S5 31 48 ghlia Lol ok plosl (gl 5 g Lol (Hytran 3.3.5 3 1le) am3 oo )] g 03,8 sy (580
25 TS 4 a5 LB Wl (293 9 (939y9 kB dnwloe b bLS)l 3 (835 L e Bl Hlaml Voo ¥ Jlo 3 opguitiial

Dyden dnogs (bl 4 il lali8le s 5l (29,5 gold g doles (ol @l (gw) 2 4251 g ge )] 25 5 dlee (pl il oo

JUES EoS pa pb (35w 5l (g3 Ay HlaS dwlone —
2
De - Dp X (%)0425 (\—V)

o

4l e e g b o > Ay o O b e s =V



Ereed ] Ouasli 13 93 156 Jpi5 Ojud &b 5 S Jodl) s o

4l gdome p yie luly M Sl =g

(V=Y JS) st s o 2l (Sl glis) ='H,

a1 Jisl L Lol ) o5 =Dp

ke s 2 8 o 15000 e g Ay B lis =De

Dy oo Jlanl ol dlgl Jhad ply /0L /YO o boges D liue dd oo ol dsliio Oluwles g Oldllas

P X108 o i 81 oS 255 LIl SlesgSer 35 S oy b S o Slaiey ASlo)ly 6 & g s e (Bixs
J5 21N S L5 55 I8 S g 1 S o Slgy (g pl & (5,500 Bine 1131 (350 295 o9 L <

Di =Dpx (L)O‘25 X !

0 2 =

8P 4pd oy o 2 9B B Al L8 ljes Dinax 9 e i e 2 535,18 dlg) Jlad Bl Dy dbolee ol o o8
bl oo yio Cuns

) some o2t olisn & 4255 b s ol Ag) b 5,38 S A b 2, sy lialons | (g o5 ol o Jab 18
Oloj 4 Comd Cas pr Jlag0 mans i j90 33) D9 oy G Sl by jgee Gy do g58 4y oy pln )3 Ayl

(9 Fotar 4l yie 10 5l ks (o8 Al 53 g aslippio Ve jl ks (ol dlg) )3 sy bawgio o295 (b2

Hma:
H,
g LS

b0 (sl palyly g bad Jedg py Silons V-V JSus

][] [0]5 [Y1l 2958 5 53959 Sladly) (g5, YLl -F-A-Y
shd len b bys Jog g alad pd sae Sy 5 (LI5S i Snpo 1) 48,bSy s o ol bl dg 59y 2

ool it 48)bSy sbyd plo

1- Initial steady state pumping head above pump level



Ar S o p Ty 8 ) jlR0 U Slaidio ] — ol i

site Jlid Slas olulyy (g5l e lej )3 eyl ol €l (liee D980 (b gl S LS A ()
oo )lid bl Jiher purdnyg) Ui SOl lin s o Gl oy 9 oo @alalS Bl o U] 9B 1 oy plSin > &S
il o G Sy et Gl il S Bl 09 SalS 5t god 4 P Ol Jal Slugals 3y
0o 35 LS (g9) odd cual s pgl (ndge SOl g SV LTl dadlg) el LIS 5 ) WS 4 dag bl
O3t ey 2oy 5 (xdge Jltd Bl il S ey eitysl sl |y e ) odlinel g0 53 S8 ee wldS Sy

[YY] 5 [YY] Ui cos 035w 50 BCwbus uoss dmle —Y +-Y

PERVR

:J;Ml)aa;;,awb'@oly&wl{)u;é,wm&u&mbp .
PR

= (*-v)
0.001S.E; —0.6P

o Sl S JSwlskS) jbre (3 jlis iShs Po o Juo) A3 gl R (o Jus) G0y coles t, o) 5o &S
W copd Bj g (sl yiaidia ¥ plp Yooro &) jiodoo ooy jlona (53,08 oline C (pye yiaidis 2 (99) Sbme
(sl TA Ygamo 332 yl) Ll o Y]
el Oslite 95 93 (nl Sl (b Lally) 9 Wgd oo e e Hlaa g SiU e g9 90 4 gl sl -
sl Cwulbus ade «S3U s yjbe bl 3l eslatwl s b g Wil 5 i SEj ply +/YAD I (g, jLis S
25 Ay 5l e opl o)led Caalius dmlne (sl bl o Glus & muss Jlus (55 ¢ D98 S ie 3D gled
D9 g0 485 00
L SE;0001P
¥ USE;-0.001P

= (¥-V)
L owae -
Ol 9 Al 3939 L) Dg05 duwboes |y caoles b o s glad il b s ol sl & bosso ¢ 5955 €85, o

1 i 3 (905 dpslee |y bl 51 Sy Canl LB L5 g Wil o dianly ;00K & baogl ol )5 g3 05 i b puis

1- Wafer valve
2- Shell
] o cuwss ASME Section 8 »)lubl jl sae opl =¥
4- Eillpsoidal
5- Torispherical
6- Hemispherical
7- Conical



S (o] w5 15 55 a6 335 stz 2ol 5 S o g Fr

FSrapj 2o Wil wsliie glgl ol 5l plaS e Ly, )5 1) 3,8 (p e €905 088 Slaswis il S5 elgl oy

18955 owis
{e) Hemispherical
0.002S.E; -0.2P
oL Y
A T Xy
" | '\\ ! .
Uk S e W
e —»l
{a) Ellipsoidal
- PDK__, £
0.002S.Ej -0.2P

ol oo cunday 5 alaly IK (o s i alaly oyl )
2
K= 16{2+(D2h) } V=)

b Gl et sl ) &5 nl Glacesis Ygome 539300 S0 pln Kooyt jlike —- =2 (lfl 4 &5 splod a2g

(oo
A
(bt owas
(d) Conical
t, = P.D +C (A-Y)
2cosa(0.001S.E; - 0.6P)

15905 i o

PRM =)

t, = +C
0.002S.E; + P(M-0.2)



A0 S o p Ty 8 ) jlR0 L Slaidio ] — pil i

1 1 p
(M:Z(3+\/;) 2l go Cunddy g9, daly SIM oy daly gl )5 &)

[VY]5[F] 9 [¥] ,Lid J,a8 Jalwg ooloesl -1 Y-V

a,lid gy oyl ool bulps 4SSl G o 5l 9 SO n g5 90 3,See a5l Lid ouiS S el
5503 3,Shes LS 5l SS0d 95 Jg 903 ookl bl 5l Syge led 4 g e g odd At Iasme wuiSHL (oole s
B s (olso,Slas ogos s 4) b g o5 adgl el 4y 1od ©yg0a ) Lol 1L g 39800 i 058 S50,
094 5 05 glgil chl) el (sl 4 1y il ol lsiise 505 o5 50,8 g il 5 Al e Saoe edlizl
3505 s 0115 Loy 153 5 B dbSiasd ¢ M5 S (gl s o 20
1wl (930 A5 90 yianld ylicabs] (glo pui D90 53
g0 gl 1y cud s ploads &) Laylgy SaS” dy b ga oalatwl 555 dlgs dldsd (gl i
Ol & 3980 (e e S JUES (VL 4 g b &S el 4l (e (59 g by ol JUS e -
b > diges sl D950 WST o)l cpl 5 &S5 din S5 4 bl 3 & anles Joe b o)l 4 5 baowss’ S
oo by )Lt ) el 555 o8 Pl ym ol pgtis e ¥ Lg TNe 5l e a8 5y YU Sl ey ol (o0le
Ol g yio YIA L g 708 390yl dgus ool Sbylid s G 3l L &5 b 0 les (oS gl ‘Ys)f)lf
s Y @9 50 a0 (69) 2 e S Jl e 45 (e )3 b 3 oo G il 555 5 LSy
oloiise Joo )Lid SHSTSH L5 iy bojed ol (Slas Mo b oSy dioled Joos jlid G > (Son oS

S8 lis oy ol Sl 5 sl ixg (> hb 1 Gisu ol 3 68l e calu Lbs, 4 cush avg il

Silge o35 W b g3l gm0 -IT-Y

P o S g @ A e BTl Sl bis (gl amd e (L5 by (gl g Slills 3lge Sy

sl sl g 3o ol )3 ccaSoyio Voo Mo sl L3 3L po b pSaps (e 4 4yl el zge Sllug
g s sl Sk jep ©yg0 5 g Canl JSika ol (olule g 039 e labo &S xS jia Ve v (i30S 5l s pSo e
398 atlS’ (30 3 Sas pas 1 (36 llad Bap 0j00 w0 Sljlge 4 (eSS yio e ()5 ¥ g0 e g )l JB s
oaii &)l S ays (e cad)b Sl (e il g2lye )3 4251 09 edku o] a5 bl S 5w 3l

D5 caxSo yio 0% 5l 5 s a8 e Ll glaigSay il cud s sl g Lol ol

ol 020l UG-134 3 Juais & oo ol -
2- MAWP



> Jlg;

b B
@ &

=

fomoorepeymarn.ir




A Jed

LTS




> Jls;

AL B, N2

fhomoorepeymarn.ir



A Y95 25408 0 S DaSuio Gl — piidd o

OlS —Y-A

Sl 4B e &8 895 o0 s ol atud 93 4 Jlgy xS 4pS o3
bl bl 5 Al (Siske & Jad cul & (8)b 93) pSz9e b o 5 (46,bK) w5 il —l

Do o a1y y

V19 DA YY1 g [Y] ity o560 -Y-A

2 Sy o8l g ojle Cumbge o JUl dg) s ye (S1S555 4 2 gi b &S @48 wpo b ablie wliead 1 S0s (S
il e s yjbre ol odlatwl o U;L»)J Y S BINES
2 Oeepd )yl8 i ol e 51 YL e cwl Jlasl dod 3 b Sl (Sl jlis (Sl o5 SJgyin Lol
Aol Las 2y 4,085 (5 1 sy oo 5 3l Somly 4 Septegin eW)) &S elin ) Ol g5 o ey P
0L @B 4ps oy £58y (b )3 B 505 Ol 4 e (e Ndn (l; M ey o8y 5l g 058 e JlaD]
3 9 0l 38 Lake (cla,Lid sbool b ablie can bas oilke opl 1 g 398 05 580 0385 o5 4 dg) be 5l U
Cuto sbaylid Sl gz 3 2D o5l ol wloe by dgf b > oo BByt o slaylis oS ol

RV

[\ ’]9 [Y4] 9 [\Y] 9 [Y] 49...\:3 u)bw (S 9 ‘5);),)3 J#co—\—T—A
2l e izan g 35800 ol Slioy ol )3 it (glalad (JUiml ks Jdgy 4 drgi b oS Sloyl slag b
(S5) o) g dhspss i 550 3 ol s 5 Yl isle BB oty Lotsos pyme 31 LS (5
oy o] oo 53 dw 35 (6458 la e I (SO S e e gussi cpl b 9 eolawl 4l i lgied
sl iz 5l 5045 ,lis l.moi P &S Conl dg) bt e gl pe bla 4ds5 3l b J1)8 6l )50 @) 5 caslie Joxo
WL.A 4\;..\&: u)l?bo )l odlaiwl oS AR oo uL.u.: ‘) 4\19.‘ s a0 3D UJLQJ.’XQ (\—A) JS.MJ PN .-\JlJL;G uulblf o) )i:.)

sl e

1 - One way surge tank or discharge tank
2-Two way surge tank or surge-tank
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1- Gate-valve
2- Butterfly valve
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1 - Air valves

2- Relief valves

3- Air release valve

4- Air / Vacuum valve
5- Air combination valve
6- Normal operation
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1- Relief valves
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3- Pressure relief valve
4- Safety valve
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1- Pressure safety valve
2- Set point pressure
3- Design Pressure
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1 - Pressure sustaining valve
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1 - Globe valve
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1- Air chamber
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1- Pressure sustening valve



ir 59 4405 5l A 5 S o At 5 57l 5 K0 - o o

1345 398 455 o 4 lod (Lo 3ol g b &y oS 3,y (gl syl T U alob sazee (g5lulely gl —
Slopl Bl 1> IS o gadge ol D95 1S5 1L Jos ol 33000 (glloly g lacaas iUl By Sl o
g g0

P g odd als (i )3 3V adgl (lon woe Sl 098 e G g S 4y S0 (e gime lgp 455 -
I) uP“’ ‘\:*.Jﬂl L5‘9‘° o> O‘}#’ b'\?“’ 9 0l )]J“" ‘5)19 |9'°" LSLQ’)?“")'-?‘“S ‘)L"“ °L§:‘*‘:’.| ddoxe L55|A3|°1) 9 ‘J'gy )lé

Aoled (el
o3> e 4 Jlail oo 5 Jl dlg) las jrne (ol )3 09800 dnogi pSdps ()ilke b JB I (6Kl ol
O Ay loyd Guogg iUl ((Dgels g 5y gl azme 4y & D9 dmyhey ASglge Silegil Jog g gl el S e
O 5 el o bl S8 ailebs 55k 1 (g58 ape Sllas g Sluslre ) 0ad Glus Gloj 136 S L e

Dy e SpS el e e (Slo Al Sl s cpl A g 298 0 plte (e 03D

Gros soly O (5)0] poa bohad )3 gof arps 1Y)
onl & 980 odlitel (gyglgen 4Kud | Ygane gy g0y ibe 4 o] Jil g Gree slaoly O (gyglaen sl
i il s gy 45T Lol (claosiS zen sk 1 pbmliw 9 (6 yslaes (gladls aSis gk 5l Ol &S s

il Kol g 93 45 oly Ol (g pglaes 4 9 o0 Colin

ol S zon 43 ol S5 S5 JUail g (5146 L aSs — )

Gygody oly ST ST s 50 (o Woly CaxBge (S Hall b3y il Lol saiS e S5 (g, (ol 5

Olejed oMb hgels g 3y (SWSL dad pin > Cunsg opl > Ded e Jate odiSren (pl 4 e laasls
uT C.‘a.w 4&9] J.J.)AJ J.JLUA )'.m.u‘ o)pa U)Du w'{; 2 9 o.».,SC‘» Cow l.ml> d;).‘o )] Cl}n‘ )91.\.‘» dLhaws)»S”
29 o Sl il o Ly ke slaylid o] 4 asie g b g baols oo )3 Ldes 305 413 ol (clages ) baols
e so)lid g9y p slabasMe JB W5U daoly Sl (S > pSaps e dwiin &5 ded e ol lagyb gg opl
2L sl otes 55 kil dngi LB Lol oaiS ges 1 laols Luly alg) asls Jobo (51 Lujis 35 pgboee (slmols 53 o sloel

D)5 o g9 Ay JyuS slodnia 58y YU el ol cpl a5 358 iy s jSdp5 350

ol 84S goa bwrgs JUD! g Jiuno 04008 goa i b 93 b Woly f (g0l oo -2

(SLoodiiS gor s 9 398 00 (S st 0N Bor S )l )5 Jhis proe S )3 S ol il dix o (gl B9y
el A5 )3 Caansy ol 3 olodon ol 05 35 4 |y Lol ol g o Juato Lol Jlisl s 4 ool o o0t gan
oad Colan ol 4y oo Jal oSz 4y ol Jl S 2 jllgel jglid (cloioyg iU plojom (05 Gagels 9 5 ST
oS o> Sl (B )3 390000 S pS (e dir jlleolil Sl ()l o g e piiie 085 (3 g JUS dlg) Lad o 4
355 o 5 JpS 1y (e gl sl g (i ME ody Wl oo ol Sl LB g8 45 Sliwlr Sl



> Jlg;

b B
@ &

=

fomoorepeymarn.ir




AL

TP 430 J oS O jgxi (5 5IeSS




> Jls;

AL B, N2

fhomoorepeymarn.ir



v &9 b Sy Ol 5y - o2l

oWs -Y-9)

Yol dilobw o dilad Lol cunl Cundlyy Hluw ooy cpl llad 28, 0 7298 4ps 38 Cllllas 5 Glusbrs a5 )51

Sy ealy cuws jH) e 5)00 ol (alisS e Sl e Slirad one loygd e 5 (6) K pas g0 53 4650
Jodllygws 4251 9980 (sloygd sladil 3 oy B Comlus ol A5 (pl 4 drg Wb B gy
Caz 62)lse K sy Lol 5 Lol 09 e ] b ulizo 3l Syl ol yo )3 g8 4o S8 Sl (5l

35 o 4o 50

S Cod pSpd 5w g 3Ly S ps (3 -T-Y )

D9 0y 2 b Aljgy sty 550 Ol s —

D9 (g Aljg) (e S slgp Gl JUiS o xS 405 (e > -

D5 38 (y 290 Sy Wi (e 4 e slagpdaw 3 )Sles Cono -

29 gy Albale (lebl b 3)Slos Cono jlis Cod pSaps (e -

D5 38 (yp 290 lale bty (KBS pas Jai I (e 4 Jate sladlg —

255 B (o 350 ol i 5 (S8 Mol il e (glaolssd LSy obo ¥ je -

3 8des oo boyw 0)93 () 1 5l 8 el o oslitwl (y5ee slvo)lgnd (555 Linle)S ailolus 5 45 Sy90) —
255 J1 oy 3y90 1

2b O30 @ Orer 9 39 Dl IS Lo @) |y callate > P53 L b Gl wd Bk Gep Cyge 2 -

DS 5B ()0 )90

SN g Y=Y

Hgd 133k l9n (slojed pogadds je (Slayed 45 Hbole -

295 Pl s 0l (25055 3 s 003 ol o oas =

Sagee (6150 o) 4t s g LS g 59y 2 @8 wpd Sl L 50 Sge g pre (sloyd (95 pasede -
S 58 235l 350 petune jobots b 45 )15 (VL Cuenl (yiloe 4 e sl ~

2y5 58 oy 090 pesane yobod b 118 UL ] b g by (B g (JpiS slaasloles =



S (o] w5 15 55 a6 335 stz 2ol 5 S o g 4

83 puid (5lgd ygm pmoS —F-V)

255 B o 350 1 IS sladilobs g g a8 3, Shos Como b LSy wtin jp -

Ol slaailobs ;3 oslinl g 53 g 39 0 48,5 0,00 NS 5 Lyt O (sladilols )3 Sy, (sloyguymeSsl —
el 31 i b 295 el o o)y s 50 (29, 5 b5, alisl il Sl ygu a8 (295 50 il (Selil]
258 ozl 1515 _alS clite o5 (oS sy cslaisis,

Sl ) s Wbl odd s )] (g9, jgm S &S plal —

OFe o & R 58 yge S 3 29 e oyl jpwyeS (A by 9 (eels Cldd Ba (35 oS sl -

3l [ye 5 Sag8 (sls 0055

G954y 0y O T 5l o S5 (Sl -0

@ a2 b ol )l Gl i 9355 )15 (o 3j90 Wb S5 GBI 3 g8 wps (e 3 0ad S lajlis

3 290 & 4pd 3l (86 )L GRIBIL (5 bawgs oo BB jLas b S0 ps (e jleslitul ©yge > -
=y )8

255 8 235k 2)90 1L (2B Gloj ) g wrpd ok | e Igp Slayed poga s s (slojed den -

P ls g Ol o 5 4B 18 sdome )il 2)50 il Sliey oSunl 5 s ) s Ay b ladpe i den -
D5 8 oyl 090 )Lt co il

255 )8 (il y90 oSme slo b Ol et b S sl pae e ) S pane =

dy90 Ol Cuts i 5l b SYLasl o g8 rps jl ol o 48,5 Shledis] dg) s e 5l 45 Sygo )y —
235 13 oyl

Dy 9o i Slpasi Sl 90 53 9 SHESE Sl sw)il plsl 5l Gy Ll lad saore (giluilel,

ce Lid cod (e L8 byt (b 038 e ploj L8 Gl (e 1L goB 4y oy ols) 5L ya > —
4 593 ©yg0 3 ol (2255 BT izmen g8 4ps oy plin b3 o sled g )L g 0k ljee oy nl o

Db Cud (658 ) 5l jg) g gu)b ol e



1Y Jad

S 413310 5 3 oLkl J g
TP 4 90 dilno




> Jls;

AL B, N2

fhomoorepeymarn.ir



1. 59 5 dlono 510, 531 136 Syl o351y o

olWs Y)Y

5 @l s)liley 5l oslizal o BT o) g @le JUil Slolos <SG 53 98 4 dmslona (sl caslio sloylSal,y 51 (S
Jdon 2 el Lulpd g 039 (loj & diunly g odn g8 0 oy p @Sl CYdlao &Sl 4 i b yal (pl Bl oo Loy
B Hwlowe ool odlatal 593l jg) 9 Fite Cumsl el il JSie |y ol Wl on Las

oSayl 4y byt aigled oolizl 'oss amlis o jume gla)ldley 5l g5 aps Sl ey bbb 5l 1S Lual, oyl
les Culey €83 a1y 5 Ul o Al azals JolS el 58l 5 5 g 4zl oSl Vol b ksl 2Ll oige

31380055 31 odlwl o Gl -Y-)Y

5 5 4055 3090 5 350 b il Jeols szl B gl 5 o odind g

Ak eads aslid 9 pixo )l}élrn)j -

Al aB)S 148 ool 3)50 ydS ZHB 5 31 3 wiliie o Ipl 059 ¥ Bl > —

A8l 055 ST 51 Gy Sl 0 & bogspe 1S J1idle 5 talieg b g 294 edlatl Jljdle 5 (il 03T -

Sy ol 40 (63b; aldy WS g dunlis wlis Hl38le b Sluwlow gl b 38l 5 Gluslrs gls (Koo gl b =
Al ansly

aidls s5v oo 5 oy s daaials sloyed dlas 31 Jlisl wlole Sliges 4 slotnd s ey > -
A5k

Sl AL 2939 z o8 wps blas glada S s il eslaiwl g (gilwand Sl li8le s > —

Ol @l olyen 4y Slusloro Jl g 9 A8k 05 djlge Jold S8l b Jelos 5 dslons cag il 5 4 (93959 M
sl 085 851 58l 5 ) Ml 3959 slao iy ) gliges (V=) S5 55 95 1)) wl o adsl CleMbl
dy) ol coys g 5 cups Wy in Clasuie —
Ay o)lgd Calbus ¢ Yo —
(s Jdgy) dg) b oo | Cuond yo (ol g il Gl —
iz a2y b Al 3 gge S Cepu -
dali l (295 00y -
dwls g45 9ol —

HAMMER, ART, PIPENET, HYTRAN, AFT IMPULSE, FLOWMASTER :35l o)l 55 —)



s ] il 13 93 106 Jpi5 s &b 5 S Jodl) s 1.y

dali y9d —

Aol izl los =

Shey gl -

(lod )b )Lid ( J) glo lasein —

> oo J £li5) —

dloes plosl 2036 5 0fgp olsie —

o (B 3 ol Slaitee § Glasuie i —
s 30wl Slaisie g Glasede b —
o Sl Jlasl (S5 g Clasuie —

Pump Dialog o Pipe Dialog |z

r— Pump Station Configuration - Pipe Coord: — Select Pipe Material ———
Mode Mo I‘I Pump Options |nformation I Pipe No I‘Z ™ Dummy Pipe [virtual zeno length] Concrete
Kind Extent Dperation Valves Shart End gIIaHIER
=
|REsv  ~| [Jruwe =] JraL =] Jamc ~| *-Distance [m} I |262 Cast_lion
Concrete
— Puinp Data -per pumg aE i Elevation ALlm]  [72.42 |755 Egg:guﬂeﬂe
Rated Discharge [m3/s) 11 e Z-Distance [m) 'Ig IU
Rated Head (m) |55 Cancel
Fipe Length(m) 134 [DR&W o SCALE
R ated Pump Speed [ipm) ISSd Clear I
2 _ —Pipe Data
i # 70 s
:atedE nc:ency{ ; " |5 Hep I Diameter (mm]
roent of ti. ¥ =
o nertia (kgm2] | GTuEE DATAI Discharge (m™3/s] I4 3
HELPwR2 | Calculate WR2 Wl Thickness ol 180 ST
Mo of Pumps |4 Pump Curves Elasticity (Pa) | 25000000000 [T Add Pipe in DB
| ; ™ Edit Pipe in DB
Initial Pusnp Speed [ipm) 934 ¥ Select Wave Speed [mds) option r Dellete Pipe in DB
Check Vahme Head Loss Coeff, K I‘l ‘wave Spead Info I'I 100 Select Material 1
Controd Wahve Head Loss Cosif, K !El —Select Fricion — — Pipe Input Options 1
[ Auto input EACH pi oK Cle.
Titne Dielay in O peration (5] o Darcy Il: uto EL pipe | a |
s et & Hazen Aurg input ALL pipes Cancel Help
W P Pump Uaia  Fiohess ] ™ Auto RESET ALL pipes I I
Suctions Head RL{m] S 5
RESV Dption Cinly fra Fiicion  [720

S58le s 40 doli g dg) bad OleMb! (63949 8 50y ) Cunly 1 i 5 4 Y)Y USS

Ol b )1}51'.0).3 &3S 3,10 —F-VY
9 Cdy b Vesly p3Y ooy Jolee a5 4l (t=40L/a)b Bl b dg ks > lid Glblsy wyp o —

o sl g Jsb L dlaly ol )3 9,5 )5 b 3,90 il so barald (iBgh 1 s Lo juslyus 5 9o cuiS

yol opl &S W o plodil dgazme ol Gysods g (goae Lz gy ]y OYole o loges il slalible s —
P35 B S g sy 390 By ) s Ll dlg) b ablie il o dlg) s (g0 ) pjlie



por 59 5 dlono 510, 53] 136 Syl o351y o

9 e 9l duo 3 Ve ) (B 1S5 @ Cannd STl 5 53 005 0 53 e sy Syl iy Sloslne (>
P 9dep Ve 5l 5aS 4 Ol l Bl Gl dg ks > (caie )3 oliee bl aopd ol 1 sl ©)s0 5

s doyd B gl

b Gl il ey Al las 0k 9 395 Ll (gilwand o b dlg S s | Clail (85—

b om0l g5 53 oy 5 g oluss 5 (65 Ll 53 L8 s o5 130 (leigSey lslona —
S BUCHPRIESTS

g blod gloand 15 Wb yol opl ol pois g Caalis b ol Jhd b g g bd juin poune Job 10 &S Gy —

@ a5 L )li0le 5 hawgi ol dpwlone Casp Ca (il Jl ol 98 dps dulone 3 ore Sl Jols 9o Copu -
D5 518 il dyg0 (V=) dhaleo jl ookl b g (gwd &jguods b dlg) i

HUid 09 sod ) Zo8 Arps g Adlb o Jgeme 3,55 clls 5 wlolw &S b yd Wb (gilwdudd Core Cr -
Slowbre bawgi 0 duwlne jUid b e Sl 13 pogaday g bd ciliee LIS )3 )lle 5 (295 0ad dslone

Ll ol b Sy

JBlpy 295 @l -0-Y

Oloj & Camd (5338 Spgods pi g 53903 Ojody o L kS gy cilize bl )3 ggb 40 Slubre @l -
Do &3l

9 ged Spgods el (29 @le Gy g o Olie b (JUST Aol )3 jhg) il Sl esliul g0 > -
© L sl B 5 Ol i 5 kB LT 08T s st B 05 )] loj & s (s200

Sl glej 4 Comd Jlwo (295 5 93959 03 3 @l L HUES el sy 5 Igp 0 Sl odliinl G0 > —
g

s oddy () AiseS g Ak lgp @ Cpizmedy O e LS L Hlib cov ke 5l oslitul ©jge > -
D Bl ol G e Sl ey 9 Slasloe el )3 258

@ Comd a3 Jdgp LB (oolod (59) )Lt aigeS g il Jloged g oltua] (29,5 dlai )3 )Lid Slyss Jlages 9> -
D9 Sl b g8 S oy > o)

5 bl dan L8l I 5100 29yd bt Lb el i odlaiwl awli Win 3l Sley o] (3 &S Syeoy —
g 4])] 55 dals S5 e o)1 5 pioon

w2 g9 4y bl Oliaad g Mibie @l ol g 25 0 (b braali oS (bl gjlednd @l -

355 451 1 sl 00 Llod

1 - Maximum wave speed change
2- Iteration



SEHped (o] Ol 13 98 408 i O jupad (2o 5 S oy gl

)o ¥

lga dinder g dleS jee (50 w2 20 @S ol 0 o3l Clablne iS4 S (e I &S (590
g @l b o 53 lad g o

9995 &y Jelod )90 )l Blpy lawgs 8> 4 Wb xS 45 (e pegadar (b (295 5 $39)9 ladly) jlas
L (3 9 bl oo ind Jlard bayltle 3 5l (3 bl el )3 3980 Lt B 035 &) (e300 508 s
okt b alg) g3 51 108 55 Logas 4 590y cditd s (6 jlodensd > 2l dy |y IS Lyuiny] s 51 o3lits] 5o
2 Lol sl 03335 by o l58le 5 s el > St cl a5 9300 odlital Gl g5 9 39)9 Cper o
S g SWolao | 6pSo e g ed Slwlrs b b ghb )l |y (b8 iz &5 ola)ljdle 5 5l edlitul ©)ge
Aol ) 158 35w 3,Sles 3 e Hlows LB ST 1) I yhad pl (Y= V) 9 (V-V) Y olee dlos j calises
¥ IV S ailes

Oeles (ples] Cygody g98 4ps oy Jsb 13 1) ploj 4 S HLid Cllogs oS 515 3925 (bl Wa)ljale 5 )
D98 Wl 55 cpdesl () 295 (o gl Bl o )3 WL e ol jl dnd e

Sl o @l 52,55 )18 ilotend 5 o0y 350 cuslio sloaly S S 1L lidle s > bl wlobs OBl
JLid ol Bl S b s g8 upd g oS Sloj Igp (sl g 5Lid (ol (sl ] odliinl gl jogadas 25

ot alge L2 ialS L Lo

PUMPFAIRC: Air Chamber il
~ Pumping Station Configuration— l ——— {
MNode Mo I-| 1 LS i Cancei |
Kird Extent Operation Valve Clear i Help |

T - —FTE — —
jRESY JFUEL JFaIL JpuRE | ™ Use Horzontal Chamber
[T Chailatte Air Chamber

—Air Chamber Bt

| Nozzle Diaw and Coefficients - —
Mozzle Dismeter OUT fimm) 730 Coefficient Out, Cd F
MNozzle Dismetes IN [mm) 200 Coefficient In. Cd F
‘ Mo of Identical Air Chambers
Total Chamber Yolume [m3] 127— Polytropic Index for Gas |-|27
ger::snlags Wohame Air (£] Steady F Wolume of Air [m3) W
A: : of Chamber (/2] W wwiater Stan Level [m) W
ﬂalsh'mmAir Wobhume [#) of Total !30— Mir Water Level (m] W
EEZZZ chambes (FL{mj) [Fz— Calculate Statt Emdinamj i
= Charlatte Type & Chamber — —

Hytran V.3.3.5 1381045 33 pSas s (350 OleMbl 39,9 050y — Y-VY S



) Covon

Slwilxo 30 jlo 5,90 9 W) il po

TP Vo




> Jls;

AL B, N2

fhomoorepeymarn.ir



1oy

59 e CHlaslona 13 11 3,30 9 ol e — ) Conip

VAl 9 [YYT 5 [V o] Flomig— (owyld dalro 45 03liiwl 590 ilieo 390 (395 3l3we —V-Y.0 Joua

Pipe Material € (mm) € (ft.)
Seamless commercial steel (new) 0.004 0.000013
Commerecial steel (enamel coated) 0.0048 0.000016
Commercial steel (new) 0.045 0.00015
Riveted steel (new) | 0.9~9.0 0.003 - 0.03
Cast iron (new) 0.26 0.00085
Ductile iron 2.591 0.0085
Concrete (steel forms. smooth) 0.18 0.0006
Concrete (rough. visible. form marks) 0.60 0.002
Asphalted cast iron (new) 0.12 0.0004
Asbestos Cement | 0.001~0.01 | 0.0003~0.003
Galvanized iron 0.15 0.0005
PVC 0.0015 0.000005
Polyethylene 0.0015 0.000005
G.R.P 0.02 0.000065

DA g [YY] [V ]!, dlgd dlge (S 5ud Claduio ~Y- V. Jgun

'
Material (109Yl (l;lfl/lil,fz)s MOdl(lgl;a) Poisson's Ratio
Steel 4.32 207 0.30
Cast Iron 1.88 to 3.55 90 to 170 0.25t0 0.27
Ductile Iron 3.59 172 0.28
Concrete 0.42 t0 0.63 20 to 30 0.15
Reinforced Concrete 0.63to 1.25 30 to 60 0.25
Asbestos Cement 0.50 24 0.30
Galvanized iron 4.17 200 0.29
PVC 0.069 33 0.45
Polyethylene 0.017 0.8 0.46
GR.P 1.0 30 0.40
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Pipe Material C

Steel (new) 150

welded and seamless Steel 100

Cast-iron (new) 130

Cast-iron 10 yr. Old 110

Cast-iron 30 yr. Old 70-90

asphalt coated.Cast-Iron 100

Ductile Iron 140

Concrete 130

Asbestos Cement 140

Galvanized iron 120

PVC 150

Polyethylene 150

G.R.P 150

DAL Y] [V Tl ¥l (olgs -F-V.0 Jgsa
Liquid Specific Kinematic Bulk Vapor
Gravity | Viscosity (m2/s) Modulus(N/m?) | Pressure (m)

Water at 4°C (39°F) 1.000 1.5656(10)° 2.15(10) -10.25
Water at 10°C (50°F) 1.001 1.344(10)° 2.15(10)° -10.21
Water at 20°C (68°F) 1.000 1.004(10)° 2.15(10)° -10.09
Water at 54.0°C(130°F) 0.988 5.160(10)” 2.15(10)° -8.72
Ethyl Alcohol at 20°C(68°F) 0.790 1.500(10)° 1.06(10)° -999
Sea water at 10°C(50°F) 1.030 1.400(10)° 2.34(10) -999
Gasoline at 16°C(60°F) 0.710 6.700(10)” 1.3(10)’ -999
Gasoline at 38°C(100°F) 0.710 5.550(10) 1.3(10)’ -999
Crude Oil 0.86 1.019(10)° 1.45(10) -7.10

1- Hazen-williams roughness coefficients
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ETA (g0 glarli (ow sl low —V-Y.r Jgi

. ’ 2. 7
PR | sitireny | P ODE GD?(Kgm?)
ETANORM ETANORM
100-50 1.24400 250-29 0.89580
125-33 0.44720 250-33 1.12780
125-40 0.94380 250-40 2.26480
125-50 1.37980 250-42 R
150-26 0.25080 250-50 3.54480
150-33 0.58280 - 300-35 1.65380
200-33- 0.84780 ! 150-40 1.33980
200-40 1.67580 150-50 3.02880
200-50 316480 | —m—
abia (598Ul sanli ow ! low V=Yoo Jou>
Pumplype
WKL 80 100 150
Stage NO. | J(Kem™) J(Kegn®) J(Kgm™) J(Kem®)
1 0.0227 0.0512 0.1052 10.2540
2 0.0402 0.0937 0.1937 0.4820
e U.UD8eU U 1302 V. 2050 .7 1uu
4 0.0762 0.1790 0.3737 0.9380
5 0.0937 0.2217 0.4632 1.1660
8 0.1112 0.2645 05535 | e
7 0.1287 03072 | | e | e -
8 0.1465 0.53457 2 | e S —
9 0.1642 0.3024 - | e
10 01817 | =meeeeee e -
11 0.1994 ———
12 0.2170 ORI, e ki il
13 0.2347

P9 J50 6B 9590 (ow il Gloe Y-V Jgu

Volo Engines Type | Mass Moment of Inertia (Kgmi™)
TD100G 2.55
TD121G 2.74
TD100G PP 2.55
TD120H 2.74
TID121 KP 2.74
TID121 LP 2.80
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