Pressure

=p= /A

/A

—l_ﬁ_,

Flmp Inaustries

www.ebara.ir



e 11l

W
= e
T T T T T T YT T T T T T XX T X ¥ T T YT T YT LY XTI I douds
B e e e iy a3
B ettt Slaiali U7 L fyaals
B ettt Shran Ol cidls s
?‘- L 20O oy e 33 5Lkd Jlia yaaas
| — S LU (slaas sioss
S oy g AT
- NG T 2CDX it pulisioad ing b ag g5
N ettt R e CMB aa o Liasay 99
Y0 ottt teeesee ittt CDA fuay ey bdaayss
¥ ettt ettt ettt LM Jitead bl sas b daas 58
OO P ORI MD fus s biaaas 50
3LM Jsieu) ubision) Coas b das 4w
..................................................................................................................................................... MD Jua e bdsa




E8 ||l S ——

o

ressure
B oo siting,

P u

l,|I.h—|-|.________ L ———
S
Ve W
} " -
-




INTRODUCTION

PRESSURE BOOSTING

e 031 Sy Culy ST 5L g G 2 ylkde Sl

40480

TSR
0.3 - - DN 15 0.5
0.5 - - DN 20 0.5
1.00 - - DN 25 0.5
0.15 - - DN 10 1.0
0.15 - - DN 15 1.0
0.20 0.10 0.10 DN 15 rL«.?' TS 1.0
() oy SN
0.70 - - DN 15 1.2
1.00 - - DN 20 1.2
1.00 - - DN 25 04
0.15 - - DN 15 S s b il 1.0
0.25 - - DN 15 S 5yl peble 1.0
- 0.15 0.15 DN 15 Lyl 2 1.0
- 0.15 0.15 DN 15 553 30l JolS e 1.0
- 0.15 0.15 DN 15 MB}QT&;.:M 1.0
— 0.7 0.7 DN 15 L5 S 1.0
. 0.7 0.7 DN 15 - 1.0
- 0.3 0.3 DN 20 piaes bylie ot 1.0
............ \- Jyir <@



INTRODUCTION

. .
........... e

Soon ol Gl Hlaie 5 5lad (558 elelyll 4 Ghas Gl 5
et Lo ol Gillas Lidlags OF LS )l aSeds
S e ol (Sdlag olaauls faasilds Sas)
23 rmmn ol 1355 S gl aSes T L il (&)
3l Ol Qs cands 5o Adilags adlel (slasad g
Al i (e gl s e = O (g S0 ¥4 LY S
G aas o ol laial 4 oS gl 4 Hlias S () - &)
csiblag adlsd slaed ety 5 O Hlid aS asl glaylws)
o read bl aslb 5L ¥ ) Gl el o s 5o
O oLd i ) s sla g, S0 b il o) o Lt e
ala GEalS Gl 51 53aS 5Ll Gria s LLL Y B
5 (Al (g5 sbe b (8 eme T s 55 oS al gl aSun (o
SESha ey 4S 05t 58,8 o asi 5 0 Ladd sl 3l 5
ol 4 S pladdsl 5o 0T Glisa Hladie 5 HLAS (b yuns
Gl sl 3aSY - gan ali) 5wl oo O (Ablags
oobie 4 a8 00 ,S cad (A S pma Hlale Ao 1 als)l ol
il o la fSlaa ol yad e

oo il (yLaia a0 4S (5 et 4t L <1 (1
Jsaa s sad ol las Hlsa Hlaie 5 5Las (aels (gl
oLd Gl 3l slaaiiwin comd b by el (SIS Y o5l
oLd (0wl ) go plein 58 L LS B eay i)
iblags adlgl (slasad ety HLas S ols (a8l gualB 1, ol
il Jgaa p 851 5] 3eS

Slae st T Slatal gl (555 oay paliteus s (Y -0
ity T 5L il (a5 (sl il (slaplazalea o (o
AShia enle; 5V yladds J g Babo o Sblags o5lsd (sl
gl s em 53 DL F) blags o lsl slayad cuty O ;L
(zone) dilaio win b 9o 4 plas,) 5o ladals Wbl L
P S

b s olilae (il it 5 4Sad o ,Las S (&
a5 b (SLe ) laia b (S yams O g5 (a5l )
S oy e (5 4K O L JSlaa

PRESSURE BOOSTING | g

5 b sladlo 5 il 5080 59 il G as b
Ol el aue 5 st Sl Sud lacnsyaas
5 Slaad Pt asdl (Alanl ST L (5558
S g leia s i ems DT 5L el g Gala LIS
il oo S ega Ol 5 5,0k olela ool o
Ol ) Gl 385 513 G yiss 5o el 5 sl HLES L

B398 o Luleual

S50 euls Las b O el (s 3000) 5 e slaely 31 (S
U.AL‘.u)jL;LA%)L.uyJ| sl ‘LAULA:L;LH.- s Ll
S s -:J)Lc. e gonn u—.“ Sl ) saa ‘Aait_ju_a
3 ran STt alik J eal s DU slagaa s
Laglaialo jo sidlap of s 5L 5 cudyls s

il oo



S gead Jlal goae o ar b s e Ol Lid b s T
VRS S SO PECRRRE Y I P J2 P EA W EN
Glaialos S gl GBS 9y 50 mae by g Gl glidal
e plaBe 0 5 0 95 550 St Lo g (B sSenn pins
B8 Byems gl 4 5 Glatdls cnran Cisa Gl
)2 525 e paa 5 930S oo daulae 55 o0 sl Vo
el VY Gulisl 53 Y0 5 alab iy slagpleiala
slaplaialo o s g o Guaad plaiale IS Byme
o9 i o soliiinl aliunis Gl S aS diabs 0 5l Gl
oleid B o gl s (S 5Lt (gl s s 508k il
30l gouls alS el ol ilags Jolias oo b ol
BaS b s S e laddgl 5o el olas) g lain g yeu

a3 G5 5l salitenl b laials o Of ) 55 alesses
:JLA_:L‘.\.%

4S el o0 (ol s Ll (5500 SO HLES caal 55
BT LA K PO PR P FRPPPRIRPREN
8 a0 lidie (5 Ol Bl sulail o)l g cinal sk
sl 8 59 LT Ol e wsd oo ol oo Saally
g Ol g o s spaS Jais 93 158 s (ol 5o 950
SLES sl oo yls O3 JaTs e T 5L L eay
CilagSs colidiines HLadsaniS S S bau 3 55
DAL Byeas 55159 03 O el sl 58 1 9 o
JBhas 4055 0350 (5 550 sls LS can s s el aa
o2 b ey Ole) Gl 5o g aaey walsa sad Sy
Mw&ideJma&SJ)mb‘ﬁuiLa‘)ﬁLfcsjjﬁy
t._\:;:\.‘.u‘)éaoc)‘}i.oQby]é@iJ|MJ~)‘JJ‘SJ\5$JJ}oL’\
a3 5iS a0 B ol WL 8, 4585 (330 5o O pebas
|\9.A‘a\§.lh&:v|‘)d.Mx(&}.&&ﬁ;f}ujddjh)aﬁ
OBl ey sy sad (Pl 58 HiShaa 44 50
SO0 HLad SN g o e (5 S50 s Ly y 80t
bﬂujﬁiéhjéLA‘Jmlddjﬁl)jb[.;ﬁh
59 b 3155 5 EE 5t S5 99 S e culas Lk
Lz slagl alaa 51 5T 5) 236 Slaglis 5 o5 Jals
S oo (558 gl u S

PRESSURE BOOSTING

Olasalos H__)TJL_’L& Cals

.......... robaiale oof LS (el

aaly Vb ol oTaS wsl slajlol & wb plaale O Hlas
u:u:lS UT (5‘)4 “)JtA.AJ ‘:JY JL.I& mAlL.u) uLA:lALA.u ul.‘l-‘..\.q_\
S e et O L5 el (S et s T Lk sl
J.\;u._g.au%fmykwﬂngm@up‘(&mJle)

‘..\:il.a:.\ bJL&L.u‘).@.A.:& Ls.:&sd‘}‘ ‘T’T:)‘ L')LA:.&LA.H 6&)\9@‘)4
s oldd ol glaalo € gugy (Lol dsl ol SIS
a3l ga (PSI) e g

YL ol € O Gaiban sl e T LS S 3 gum o
Sl ol it Bl 5o ST slae 5l el 5 laia L
b a3 (g5 g Sienss b (185 3300 51 b s IS
O slise 5 6 wla Jusla 3l ylaia s lao o Llea o
s Gyl bl 5a 3L B et O HLlis culis 5l wslss
0ot © Ooolie oy el 5al 50 sl il Glaiale
5 iyl plaialo S5 50 ) 50 5Ld

H=h\+hy+hy

by VG Pl By eplasalin sl a ¥ SLas H ol 5o 4S
28l Olee Bz eplaialoy A8 sl s 4 Juao Sblage
Loy 0L B el ol gl o Jleasl Jao Sl o I Lad
Loy sl 2 3¥ 0T 5Lt By YL+ yann i) Ll
Do ol olad uyls o g 53 0 (S S a3 05 50 ublage
cneal s L) V- saa 5o Caliae Silags Jsbes sl ol

sl ¢ A 3l ol U g laialis 5o ol a s 55 pleses
)JJQ‘L}QL&C&&L&QTGJ&J&)LS‘L}L;&;@JJWO&‘
lﬂ\g JJ;C):LA[;&J:L&.JCJL.\B ‘a\%):\.la.lu.a;l_MJ|w.aL.Ah‘
SOl (Y6 Sl 4 O il gl et O 5l
P JBlaa 5 plaialo aliidn by o g0 8 00 ails
slag iy 3L 51 YL (VA- em s gaa Jalas) g8



5 Salinl HLas w8l g g gane IS LS ) - Lo jLdid )
IV T

Jals ey oo Ol slsl oo ST (385 - Sl L =)
Sl 5l o6 553 ualS s sl jla b gl SISl
SLd eppls T i Sy 0 (S S Ol slad oSso s
Ol Oloae w3505 sl slan dana . iy o (1alS Loglaie
SalpA St ol oy s Sl Lt il 4548 ,Ld =l
el o sl dob ol cepn b slias ful da; 0
P93 oo Ol ey J o8 Lo g ol Al

Wl s o cn 5 Gl bsie cie

IR
his fT 38 i
:&L)J‘LS
2 gl 5 s oy SISkl Ly yus
b @58 s sl sl J oo
V:
g

W Hsdae n osd a5 JB OB

el Sl it e ol HL8 il - e s L3S 2
S 85 oo Jlaes a6 e 5035 0 50 4S Lol se 503 58
2523 Jalse sl o 30 5581 (e en )Ll bl Hlafe cainly
St JCN BN PO VRPN P I FENCRENg T L
Jie 00,8 co ey 08 i g0 4S 0Bl oo Ly D 59
s Koo glada sl 5 o 53l 50 T lsa g i
=858 T Gl s 53 gl 5 Laya s sang 5 4l gl e

S POCUPRTTSVSSI N SR S

2
—kV
his=k 8

.JJldﬂLAJtﬁlgéLdeﬁwlﬁpKoTJqqs
o deala b il () IS 5L sl cwds <3 aSg 5 sboas
hye=hys +hyy

PRESSURE BOOSTING | %

las
........... Jl-lilé C—\él‘st

S aad s sl a3¥ gans Salie i SHu sl
:JJ.JL suly ;..\T )L‘ij C;_.Q‘ K] )Lﬁb.& EPR L) )J-OS.A.A
Cras eban S5 50 5 28l o 0T G sin 035 ) (2L 0 5k o
19308 o Lls sl slas dlea sl olga ala 4 LG ) sboes

PS = pgh :QTJJ4S
p o pagais po>
g Jsobs

el Sl ST &pies i1 o s Bl o 1y 5L ol

_bs

- pg

Olioa 3 (salsd 58 5958l e - (Py) O ey sl
DT olos e (S

hg

2

I)V=p;/—g :O."‘)J‘ls

v Oboa b sio e yus

2
_V
hv=—¢

ST Ol s 5 4l 5 s JS 5Lad - (P OT US Las

Pt=Ps + Py
ht=hs+hy

9o sibe S i 5L plsl 31 O HLd (5 S 31l (s
Olan b o e HLad (Kaa aS s g oo suliinu] o5

. A:\.AJQ.A
)L‘iﬁ; 4.5‘..4.&‘ ‘L} U..Lu.\..s‘)m‘}‘ Q-‘.H:JL:\L - (Pa) éﬂaﬁ‘)uﬁ
Pa=Pg+14.7 el
:Q“—JJ «<
VENV : (Psi) sl L



—JEs ]|

CALCULATION e ol cndyls s

Oladal (5‘)._1JLS‘9 ubﬂ-‘ alaas wl.ualJ.a -y

il oo Byuan Slodan i pd (38,5 IS 50 g Glaidba 1S
J.JLL.:U_A R JJA)A }‘ suldil l_) U_K‘,Su.m (_gL&OLA:t'ALA.u B ‘-sj).ﬁé.b ‘f‘ s 4.}.4.4.1‘.;& GIVEN L)':""JJ O:_»):tbd‘_u.n

Q= (AxBxTxf)/\-++ (m’/hr)

el 5y aSeyie Coas 5y (0

Olaialoy 55Siis slasaly ulaas

(Clsa (sla 3l olans g aaly alis Goleal o i Slia)anls 58 0 siews (slagLudl slass
(S35 o5 OLLLT g5 a3 L) s Blad 5o T Gl B yims (:Sile

Plered s

S w0

~

e S LI Jgms plas LT

T 2 Ol sbls S5 ples Ul

355 = By sl (glagyles, LT 5 -Sod (Do

G Y g L@

o 95w 51B qwizo I yao (ilo yod o ,b)

If\

FSLasly ¥

0.45 muenr

T -

0.35 A=15Y) = O

=T o

0.25 bl
........ coeees ¥Y-dot L@



CALCULATION

e Al glagtg, 3l (bl O Blias (liae s
sLa S 5 palsa s Sme (S ol L aS casls o
Jslaie slagi, 3l (Ao I cadly gad Ol 4oy alias
RSP P Y- = XY

Sobaa o OF Slioa Oliee Jad dagde sla i, 3
L ol oS wsms o em 53 uS (oo las Sublag
S geots Snly po Bylias Lol (lae g salae < 545 plesses
NPT VSN P PO (S RPN

k88 gy -

saldie] 55 Jsan 3 Ol ee g s (2B dnlae Sy s
BYRUFLUS. PRUVIENSYY) FRUN U SUPUIA L PR PRENE BRE
13l (Sl lass o 5 5Sue) Alina slagg 508 (55 el
333 G Gl ) sl (bl aas oo LA (o
Al o cadsb Jlaa

PRESSURE BOOSTING | g

e Of bl Gaans

R S e R e e
b ey Gad Ghgela 5 g, olads wlass
S48 (RalS Slhagad 5 ey yac Ao Hu 4S B g e

abss I8 s Brmn 0,29l

tegra a9 5l 0uliianl b laiabon 5o O 5 55 aliesnn
Sl ey s ,iS s b S 5l S ey Sl
9 038 oo cmad ol S5 (555 305 $Olse o
osbesl ) SSle sl o) o Syidie JHUS SLG b3
58 e (lasd Glaialen 5o B yume
L oose 59 4 JoiS Qs ob 5 Ly Sl
Bl saalie 599 555 5as A b g ol 50 5 55 505,38
b 4o getin (5Ll sl T 31 soliienl «S w3 & s
il oo

L g s g 4 gamns aadpl oo 508 Gl 381 Jado 45 -)-F
) (Salgsana obs laial 53 s Gl il
Spd e Baa Gleiala Slas ol sl (g3

Loy 53S0 0Lt Loy Cipams g 55 (33 L Y-
a5 5 b oo GBI Gl 58 Ly sud IS 3l it
b e GHAIS 358 Byan Glae

sty 5 4ibly (RALS LA ey 53Kl o SHgil -v-F
S oo S geo 2SS

it O glan T (o 5 b 52 5Iie

4

m’h )

AVACRN R B O B A T I BV

OF« XY+ [ Yer LYY A YO YO MO Ve

YA LYY V00 YO (Ve VO Ve R0 B

YO

YO

- o B ymn e

S laialo

) 7o o Yo \e 7 ¥ (LAJA‘J J‘m)

0 A VO PO O ¥ ¥ Banles
(La =as sluas)

Il
V5 o

YASFF FAC Y. YE Y. : 5
(Jie 53 8laas)

0o 0 O f Y YO Y.
(La =ias slass)

SJ}?&‘S&J"E

"o (s o)

Ceseerenans "-J‘,J.? (’



CALCULATION

PRESSURE BOOSTING

e Ol byl Gaaas

DIN 1988 o Jasticul I g (yulea! 43—V
wlae b Vipeak dyme O Gliae s3SI g Gal o
Lo V-doaa ol Vical fdlag Jlas 5las S g sane
Lolas (5, g o5 GRdla 515 50 9 V- Hloged Bl suliiul

i) ‘)SL;A
: | .
°° T T T T T T T 1 —T1 ¢ &
70 Range of application: r.ir“, =20 ls I 70
g | Vea 20.5 s Vea1 <05 ls ! i
40 | Residential buildings @ ® — — i
Office and adminis- ® l
30 | tralion buildings i 30
Holals @ — — — —— @ — — — l P
20 Department slores @ L —— @ — i p— o S— i @ 7 20
y ol | e
15 [ Hospitals e i e T 18
(wards equipped @ @ I - /‘ ’@
0 with beds only} 4 o PN 0
] Schools EV,qi= Vyeak from0.1 to 15U ® | U&’ e D
Lt " e~ o
7 |- IV, > 1518 ] "4‘/»-: 7
= 1 ~[ ¥
= ]
£ < = - 2
'§ ’ -r""-:—: 4
% 8 @ 3
: (
&=
=
5 i 2
a
1.5 d i 1.5
1.0 ,QQ_ 2 I * 1.0
: 1 ;
* -
J/h I Range of application; =V, ;> 20 Vs
0.7 . -4 ® Hor
g L Residential buildings
/ ng
0.5 74 L Office and adminis- © —— e 1%
ot | A tration buildings i iy
. of 25 ¥
;ﬁ Holel — o —
0.3 -;aB{{ e ® - 0.3
I Department stores @ — i i i
i Hospitals e 2 2 . ] (0.2
I (wards equipped ®
0.15 with beds only} o.15
Schools —— 3 —_—
0.1 I  —— I I | e =l
01 01502 03 0405 07 1.0 15 2 10 15 0 30 40 50 70 100 150 |200 300 400500

176.5

Total flow rate EV, in lls ——————— =

BN \-)|°.9-°;’<’



PRESSURE BOOSTING

e Ol bl (aans

SFU & jeas ualg g, —¥
Sleasauld) VF S - laialis o ol i g ASHRAE o yo luilicsl s e ibilags O Giyeme 0y 515 ale (55
il o LalEs u yess (33,5 510 50 5 (FU) idlags Jolas <8 ams aaly (e daulas Gulial o g cadils oo (dilags
S yuane dal s K5 3 s oo danulas SFU Laial 4 b Supply Fixture Unit s 5o idilags Joless 51 S5 o0 (e

Jslews 1530 0T C85lime lme O J gim el oo (Asaditions s0lus yud S b yuans Glme Gl 5 4880 53 HIE 7.5 Jolas
A8 oo HLES (Byumo daly con yly dlag
S (28l Seme (ylome ¢ 0-J gaa 5 Aline by aaly as pan s 325k ) ladale JS SFU Glas )
e o maad Y=Y 5\-Y (sla )y gad
nlae byl g ok aalpa Slacalas LB yus (g o35 5 Gibls (5530 &30 Gasle l 3 b 0T Silas slislas

s walsa La Gl sabe 51 53 cadl oo s 3YL (S35 s 5 Ill sl 5 Sl € a3 L ol o sad

S pao 019 > g3 Fuirlngd 8 ylao T (o 35 b 9> 4o

W

SFU suliieal ¢ 93
2 o>
Y/ soyat
k& oy
V¥ soyat
A o
V¥ o
V¥ o
V¥ oy
& e
/5 o
" s
6 A5

i

Y e/.:.& ‘QJ‘JL)‘
¥ Ob s

hilags dlaug
()J) USDM) ol
(Kb o) <l

&WJ

5 b S

el eile

i b il

(s A8) JulS plam SO 2ilige 31 )
(b 208) JolS plo S xtligs o))
(s o8) I s

(b ) s

TN



IS b e s da s b g oad V- Hlagas ls 358 M8 s
ail oo 20 lit/s lae 5l yides S XV al sud dawulas
S3Slaa ((PeSs laglaaalu) A Jade 5l sslaial U

._\Ju_a Srwsds S 1it/s s gaa Jolas S yuns

Vepeak = 5x3600/1000 = 18 m’/hr

‘ol Uiy

153 G g e i pamn slaaal s syl (s 53e A slag s,
OB L (S5 58 il g5 ol alaas (a3 Sgediiens 5 Sl
Orile 5 (sdidsh Sha (g - (pediws - SOB
W98 oo nlae 5o) 0SS @ VY sl SsS
syl S =¥
sEaay il = VY
o2 02S (oo DI H0 8uS S yme (il Olsie s Gladpa
ol =Y/Y
‘ULA‘}‘LAQJGL.J ‘A\.\.C- d:t.‘..M..' 4‘4‘.«; M s J)L.A.A 4.&‘.\9.«}..0")‘
allgs =YY
g_..i).sa.o ..\A‘J C—JA?.A = V/Y
Sl G gy i oo slasa s syl 5530 WA+ slaglas ]
Jol Glage s e 403l - (2 sediens - OB BB L (K558
5 eib S (o sediiens 5 SIB B L (K558 s
aals e SFU e i3 ol 4 g adly oo 2 sl atile

18 (o dculas 505 BB G VY s
‘-53\9.:&5)]& ss.u.a.u._ = \/\p
GSM“.)MLO= \/‘;
soldi) “A‘-J;‘-LM-‘[)L;“‘&‘ C.\.“J] cw\gﬂd)muw\')‘
S (o OIS 58 SNS B yumn G yidis Hlsiews (layaa

adls=Y/X

PRESSURE BOOSTING

Sras O ey aaas

:JUie

ol

plon G g Ko anyaie A il 5o OLassll aalg VYO
DAY Ll 58 4l -

plon G gren 53 (2 e ste VA s s Ll wal 5 YO
SO Y Gl G- Glyslils (S

:J9 a9y
J)LAAJL\;AGAA‘J \Fe &JSA&MO[ABL‘.HG‘J.}JY‘JJJ%‘}‘
«< ..:.JGA Crnsds Y- saa 3 cae b s aKo 530 V0 g

il oo il JBlas g su s (gugan S99 laie ol

B9 LAY

3 omse S lyls Gl Gl B yims olyae JiSlaa

AA‘J \£e d)@wuﬁb%‘)@d‘)@\O’ JJL&AY-JJ-\;

..\Ju.a Crnds /YO Jolas ¥- J saa ) L‘,Lﬁj.j
Q1=(125%4%150%0.25)/1000= 18.75 m*/hr

LIS G e 99 LI9 HL LT Gl i B yeme ol 3ae siSlaa
e g il Yor Jalaa Y Jgan 51 (eSSl L ll) ol
SN0 Jolae ¥ J san 3 olas, bl asls Vo L puas Slojan

Q2=(35%4%200%0.25)/1000= 7 m*/hr

Total Q = Q1 + Q2 =26 m?/hr

1Py A9y

G353 0 S eas V- J gaa 9 ot spalie Slenliiul
13,8 oo daslae )

160x0.14=22.4 skl S
160x0.25=40 Ssdia, utle
160%0.7=112 alls
160x0.7=112 aatans \“LA;
35%0.7=24.5 olage alen

ZVOcal ~ 311 lit./s



8|8 ——

CALCULATION Srasclodsbomas | EE SN

100

80

60

m3/h

40 cAzn g L g ol o la s -

oD &U&%hdlﬁ&udwuw -y
20

0 500 1000 1500 2000 2500 3000
SFU

/_ |

cdea glly AL I ol oS ala gt =Y
.m&sbﬁ)\ékdw‘}aUthw -y

0 50 100 150 200 250
SFU

.
R A AR R A AR AR R AR AR AR SR AR AR SRR SRS Y-Jb}u «



AT

Pressure Boosting



CALCULATION

PRESSURE BO(.

Sran ol oyl aans

‘a..\.“-J:J..\‘L} ‘u.'.a‘g_'.a.s‘aLu uue\s)ud)wuw_’)‘
suiSdums G il Glsie Gl g (gloyan suliiul

a2 2S o oS 5
sl =YY

sulail ‘A.\.C JZ\.‘JQ ‘C)L“'Q'“ 3 d)l.‘.a.o 4.:\94;.03‘
B3 50 S bpme Cpyidn e ) @l (leyaa
:‘aﬁJ._SU_A

ol =YX
Symsaalyp gane=4/F
1993 3alga 53 Gl 4 palians JS SFU s
VIY X AY0 +4/¥ x Y0 = \YY4 SFU
Gcslas cielinyo caSoyie £ ) oo Hlaie V-V Jade )

.AJ;U.A

Dbl a5 b 38 slagis, ol Sosab o b dlas

.JAJGAOL.?Q!)UA&J)‘AAJ&JGA‘LA&J)QJ&@J?SJ
JSlaa 0058 crulin po e dnslans g Laig, 5 (A
BRI P XTI SRCVEN N PRV-N I B EN SR JCwe
M&téba&){)ddﬂ)f\s‘ht\’;\’&&| Om‘d‘).'él

338 oo 4un 53 SFU g 5 ulisl s




CALCULATION

PRESSURE BOOSTINIl

e o el (aans

|

Y.

€.

AN

Yo Yoo

Y

oY

A

\0

/Y0

3wl 53 jpal il
1o odsy oo ghla & ,a

Syl 5o Sl
Syl 5o Sl

Do ald ps sl

Do ald po Bl

Do el 5l ja L8 e
138 odey o ghlay & o
D003 A A

53000 A8 A

S0 el e S e
Do odesliiad Sl s & e
BESBEIP oS
58000 pas A

cele s
Cola y S3905

C“’L"’ﬁ@’b‘.d;f“

o4l 53 il
Sy ald ps il

dNPEAFA
SIS oo

Syl y ) e
Say el ys ) e
Sy abd o ankad oa

34l G250l S e

PSP RUTS

303 3 P A bl Sy

Ob sy Ll Bl 5 Jsons Jon
Obsn by oSs) Jxn

Ob s b Jre

st el e Sl

J=Le LS sbasdl

) B 3 P S e 3 s A sy
5P pasee Sk

AL P S SOk

A b ol

Ll gl el 5 Loy 581 e

s slapsole

s oyt SLosls

L plec-bos Slanls

(ol Silos a5 Y0 slos 2) T S
S Sl ke 530S S glo
o L 53018 Sk sl
e ol

WolS353 Jlowe 5

oAl ey eyl 5 (g 3les glaJlie 5
el pl

&

SHb sy ansl

Db 5 golals

SolsslE

5 dkesS

sk

PRI IR AR AR A AR AR AR SR AT AR AR AT Y P_d"'\? <‘



CALCULATION

PRESSURE BOOSTINIl !

e o el (aans

QQOOOOOOOOOOOQQMGﬁJSﬁu

GJJAAQL}-LUL;AJJEAAQ.’IJQJ&J&GLAG‘):!JLSJJ?TJ)LAAAGJJAM}‘ &)LJQ‘)JB—LO«-}}‘JJ-\%)J GJJ:‘A):.!JGA

€

Lo ‘s‘b‘sﬁ)" BL) QT 6)“0 09 g0

[
¥,
£

Yoo

f.
€.
s
Poo

\(°E

BESBLENIIL

s edes oo il 5 o

BYSBEEI

1 odes oo il e 45 2
1 odey oo bl i
BYSBEIPE
BYSEENREC

FOv: U sk e

Sy el eSS s
Jaysls s e

S90S 5 sle oo

SIS il ja 55 SIS s
& ooy oo glil a5 oo
BESEE IR J§)l5

BSESEERTO N~
D503 el ls

BESBERtVIL

bl Sy
Lle.bl LsLaL')LQ.:.é-L.u

@bl glaglezLa gl 52wy

S Sl

Lol 6

Syers sLob s,

oS Lol s,

by u,':::lﬂ slas Il

wls e slaslay T

b gyt

s

Sl S

nli;u); ok las

2SS Bgb 5 aat bl
b Oblew 5 Ol loss o
e Sl

(ole 5 milag Gylas Juls Lid) Clwils S
Sl S ol s,

G ge slaelSyo )l

w35l S

G503 Pl 03 ol 5 ke
jjjjyuhe@lajwjy

al&sls 5 s (gl3] s

R R RN ;_d"”\? <‘



EB______ ]l PRESSURE B0OSTING

CALCULATION (plas,)) L (paaas
......... %JﬁuyJw J§|.\A (pasd

T 5500 51 (o Seal L 5l 5 0S8y (0 YL P51 5y 4l (s sl oo s s LS, s Lt il
&H\}AJS.QASJJMJ:UJS‘ZA:»LAJU&AG[)\—JJJAJJ C)J—LA‘)LAQJAAS&_S).LAAJ[&AJ)JAJL;&J;‘JA‘C}YLLA:‘JLAUJJJ‘
ol o SaS

435 e 31 3 gl Hy

(69909 2T L J8haa b 5 aas wie 31 (3S e plis) :Hy

g e 5o LA Jae 5l 0SS yumn 50 3L pla3,) Himp

le srus V- J gan 5 4K oS h pumo ety a3Y 5Las Slaa :Hy

il o ety Sy V- s 5148 ¥ty Ll ol ) 3 Sslical ,Ltd il H;
e s ss JSHLd Jslaa - Higy

Hiot = Himp + Hy + Hg + H;

il rag e s 51 3 Gl 335 pie 4S (S e 3 (Y
HtOt = Hil’l’lp = Hb + Hd + H_]

Hd

Ha:  suction lift;
‘ M_Mmrt—1m = | Hb:  suction head (flooded installation) or
- = - height corresponding to minimum
mains pressure;

Himp: total height from pump suction shaft
to highest fitting in installation;

Hd: height corresponding to minimum
pressure available at highest fitting in
installation;

Hj:  sum of continuous and local pressure
losses.

Suction with negative head
Suction with positive head
i

Himg
=
]
|

Hb

Hb (RETE)
-—

(1) Htot = Himp + Ha + Hd +Hj
(2) Htot = Himp — Hb + Hd + Hj

Ha
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CALCULATION (glas,)) LLad Guaas

m3/h 25 | 32 80 | 90 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300 | 350 | 400 | 450 | 500 | 600 | 700 | 800 | 900 | 1000
Pc% 171 6 0,06 [ 0,03 0,02
3 vimls 1,70 [ 1,03 0161013 [ 0,10
Pc % 24 0,211]0,13 [ 0,08 0,026
6 Vs 1,70 0,220,16 {043 [ 0,10
Pc % 0460,25]0,15 [ 0,08
9 Vimis 05 039|032 020
Pc % 0,75 ] 0,44 [ 0,25 [ 0,09 | 0,03
12 Vimis 276 [ 1,76 0,67 0,53 | 043 | 0,27 | 0,18 O N, \
Pc% 7 725107 [042[0.75] 0,0 is possible to approximate the pressure losses caused —
15 Vmls 29 0,66 | 0,54 | 0,34 | 0,24 by the accessories with the following comparisons:
18 Pc % 17 110602008 Bottom valve: like 15 m piping
Vm/s 2,64 11,78 078 10,64 [ 04 0,28 . - f
% 7 88 T3 0751026 01 [005 Check valve-. I!ke 10m ‘pllplng R
2 Vs 3,35 | 2,08 093075 048 | 032024 Onloff valve: like 5 m piping
Pc % 12 Bends and elbows: like 5 m piping
2 Vimls 238 | 1,76
Pc % 1“7
a Vimis 27 | 197
Pc % 17 182
% Vs 298| 22
Pc % 25 | 12
% Vimls 358 | 263
Pc % 16
i Vimls 307
Pc % 21
48 Vimis 351
Pc % 25
5 Vimls 394
Pc %
60 Vm/s
Pc %
5 Vm/s
Pc %
90 Vm/s
Pc %
105 Vm/s
Pc %
120 Vm/s
Pc %
135 Vm/s
Pc % 0,06
10 vinis 043
Pc % 0,08
165 Vin's 048
Pc % 0,09
180 Vinls 052
210 Pc % 0,12 | 0,06
Vm/s 0,61 | 047
Pc % 0,15 { 0,08
240 Vimls 069 | 053
Pc % 0,18 10,09
20 vimls 0.78| 059
300 Pc % 0,22 10,11 0,07
Vm/s 0,86 | 0,67 | 0,53
360 Pc % 0,32 10,16 | 0,09 | 0,05
| Vmls  For piping other than new piping in cast iron, multiply
Pc % . f : it 62 |3, 0,03
420 Vi the figures in the table by the following coefficients: 486|372 | 2.04 | 237 041
480 Pc % Stainless steel: 0,76 85|49 |29 0,04
Vmis PVC: 0,76 424 (336|272 047
Pc % - 1165 |37 0,05
540 Vs Ciay: B 478 | 380 | 306 053
600 PC % Rolled steel: 0,80 122 74 | 43 0,055(0,024
Vmls Galvanized steel: 1,17 5,30 | 4,20 | 3,40 0,61 044
Pc% Slightly rusted pipes: 2,10 9 152 0,060,03
660 Vm/s H'ghl y tpdp (et 360 4611376 0,65 (048
720 Pc % Ighly encrustead rustead pipes: A 10 6 0v075 0'035
Vm/s 5,05 [ 4,08 0,711 0,52
780 Pc % 73 0,08 | 0,04
Vm/s 443 0,77 0,56
840 Pc % 8 0,1 10,047
Vm/s 4,76 0831061
900 Pc % 9 0,11 {0,053
Vm/s 5.1 0,88 0,65
960 Pc % 0,12 | 0,06
Vm/s 0,95 (0,70
1020 Pc % 0,14 10,065|0,033
1 Vms Recommended outlet diameter 1,001 077 | 0.54
1080 Pe% 0,16 0,073[0,037
Vim/s 1,06 | 0,78 | 0,57
1140 Pc % . Recommended inlet diameter 0,175] 0,08 [0,043[0,037
Vm/s 1,1210,84]061]0,52
1200 Pc% 0,19 (0,09 [0,046] 0,04 [0,025
Vm/s 123088063054 |04
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2CDX 70 PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 USgpm 10 15 20 25 30 3 40 45
| | | | 1 | | | | |
6 I!'m:ltgprnI 1|C‘ 'I|5 2|0 2|5 3’0 3»'5
70 ‘
- 220
Ho N0 s
L Hehrae 200 [
----...:;Ul/fs\ \\ 180
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50 T e
- 70 N - 160
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= \ L
40--3"' 70/10 \
\\\\\ 50
30 \ _____\ - 100
80
20
0 20 40 60 80 100 120 140 160 Q [l/min)]
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EXAMPLE OF CHOICE EVM 16
Requered 65m, caopacity 600/min,2-unit booster set type 2 EB EVM 16-6F/5.5
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PRESSURE BOOSTING

PERFORMANCE CURVES

2EB 2CDX 200 PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 USgpm 20 30 4 S0 6 70 & %0 100 110
1 Il 1 | 1 1 | 1 1 | ! 1
(‘) Impgpnll EIU I 'rlﬂ SIG EIO ?EO EIO BID
BO
- 250
H s 3_99_1_’50 .
[m] . S~ T [A]
—~|
i~ I~
L 2
e —— \
80 \‘\. M“"A P~ 200
e 3_00/30 \_‘
i res s ] N\,.
" *"\\\""--.._..______‘ -
\ "‘--...__\\\ 150
) \ =y
ks hJ i
30 ~100
0 40 80 120 160 200 240 280 30 30 400 O ([i/min]
1 1 I T 1 T I I I I J I T T
o 2 & 6 & W 12 4 1w 18 2 2 2 ofmm
n 200/30 |
— e
5 200/40 S LT 1
50 - ’-_-—-
200/50 // /%;/
/// 778
NPSH
20 a2 12
/ __,_..--/ [m]
10 1
. 10 ®© 0 W0 0 M0 280 20 K0 40 Q[

2CDXM 70/10 2CDX 70/10 0.75+0.75 35.0 31.5

2CDXM 70/12 2CDX 70/12 0.9+09 14 5.8 48 445 40.3 35.2 |29.0

2CDXM 70/15 2CDX 70/15 11+1.1 16.2 6.6 56 525 48.0 42.8 |36.5

2CDXM 70/20 2CDX 70/20 15+15 20 64 600 55.6 50.0 |44.0

2CDXM 120/15 2CDX 120/15 11+11 16.6 46 42.0 41.5 (39.5|37.5(35.0 {30.0

2CDXM 120/20 2CDX 120/20 15+15 20.4 55 51.549.5 (47.0| 45 |42.0 |36.5
2CDX 120/30 22+22 63 59.0 57.0 |54.6| 52 [49.0 |44.0
2CDX 120/40 33 715 68.5 66.5 |64.0| 61 57.5 |52.0
2CDX 200/30 22+22 55 52.0 [51.0(49.548.0 |45.5|42.6 |39.5
2CDX 200/40 Gar 66 62.5 |61.0(59.5/58.0 [55.0(52.2 |49.0
2CDX 200/50 3.7 +3.7 75 71.5 [70.0| 68.5|67.0 |64.0|61.3 |57.5

—

pr
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2EB 2CDX 120 PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 USgpm 20 30 40 50 60 70 80
| o — : — = | L —
0 Imp.gpm. 10 20 30 40 50 60 70
80
‘ — 250
H 12 H
[m] :.—g‘/-io_-‘h“‘i-*'u-__‘ &
~—_ 120 /30 \ '\\
o e - . --..,__\ 200
""'-‘-"-..-..120/ 20 \\ \\
5 ‘ﬂk \
0 = N - h \ \_“-\-
\ T~ [0
20
0 40 80 120 160 200 240 280 Q [1/min]
T | T T T T T T T T
0 2 4 6 10 12 14 16 18 Q [m3/h]
60 |
n 120/15
(%) ' i i
50 120:/20 & YA""‘—- //?-———"""
I / — / //’// p—
120/40 / / /
W4 -
20 4
/ / / E .
- = NPSH | — 5
—1
V] 0
0 40 80 120 160 200 240 280 Q [1/min]




2EB CMB-CDA PRESSURE BOOSTING | g

PERFORMANCE CURVES

2EB CMB PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 USgpm. 20 40 60 80 100 120 140

| | | 1 1 | | 1

| T T T I | I

0 Impgpm. 20 40 60 80 100 120

60
—190
H H
[m] (]
5.5
—-——:-——_.______‘-‘- _180

\ 170
50
\ L 160
S 150
| i \
140

40

- 130
120
\ - 110
30 =100
0 100 200 300 400 500 Q [I/min]

I ] T 1 ] I | T
0 5 10 15 20 25 30 Q [m3/h]
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PERFORMANCE CURVES

PRESSURE BOOSTING

2EB CDA PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 USgpm. 20 30 40 50 60 70 80 90 100 10 120 130
1 1 | | 1 1 | 1 1 1 I 1 1 1
I T T T T | T T T 1 1
0 Imp.g.p.m. 20 30 40 50 70 80 90 100 10
90
H H
[m] 8095 (]
250
200
150
—100
~30
10
0 100 20 30 400 Q [I/min]
T T T T | T T I T | T T 1
2 4 6 8 10 12 14 16 18 20 22 24 26 28 Q [m3ﬂ1]

CMB 4,00T 3+3 13,8 46,5 - |45,0144,5/44,0/43,5/41,0(39,4/36,2|33,5

CMB 5,50T 4+4 18,4 550 - | - | - | - | - [54,0]535|530]52,550,0{49,045,5/43,0
CDA 1,00M CDA 1,00T 0,75+0,75 12,2 4,6 415]39,5/37,0135,2(27,01210[ - | - [ - | - | - | - |- | -
CDA 1,50M CDA1,50T 1,1+11 18 6,8 52,0(50,8|49,0|47,0(38,4(33,4(27 5 -
CDA2,00M CDA2,00T 15+15 21,6 8,6 62,0/ 60,5/58,557,0/50,0(46,5/40,5(32,5| - | -

CDA 3,00T 22+22 10,2 64,0/ - |60,5/59,5|54,0(51,5/48,544,5(40,5(32,0| - | -

CDA4,00T 3+3 15 70,0 - |67,0/65,0(64,0[62,5(62,0(61,0{58,0/48,0{ - | -

CDA5,50T 4+4 19 80,0 - |76,5|74,0(73,0[72,0{70,5(69,0(67,0/58,5(54,0| -

L |



PRESSURE BOOSTING

2EB 3M 40 PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 US.g.p.m. 100 150 200 250 300 350 400
| | | | | | | | |
I ] | I I 1 ] |
0 Imp.gp.m. 50 100 150 200 250 300 350
80
| ] 250
—740/200/11
o — S, H
— e — ft
[m] h‘\\.. ---...._______.- [ft]
—
—
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ol J0/160/40 Tl T T~
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""-\\ ""‘“--h el -..._--
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N T o
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0 200 400 600 800 1000 1200 1400 Q [1/min]
I I I T I 1 I I 1 I
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o ' i ' " ] — R B | —— —
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40/200/7.5—t—A AT | I+
i VAT LA | =1 L1
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° 7
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40/200/11 NPSH
30 — 4
>d T - ]
L~ |
% - _L~ il | 5
1
10 0
0 200 400 600 800 1000 1200 1400 Q [I/min]



PERFORMANCE CURVES

PRESSURE BOOSTING | g

2EB 3M 32 PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 USgpm 40 60 80 100 120 140 160 180 200
| | | | | | | | | | |
I | I | I | 1 | 1
0 Imp.g.p.m 40 60 80 100 120 140 160
80
- 250
H 32/200/5.5 H
[m] 7© Sy EEnoNENY [ft]
N T~
60 ™ T~ . 200
32/200/4.0
50 | B i —
] H"\.\. --"""--..__
| 32/200 /3.0 E— - 150
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M I —t— ¥
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0 100 200 300 400 500 600 700 Q [I/min]
I 1 | | I | | | 1
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7
TSI
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60 T vl T
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A
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o] | 2008 il S
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PERFORMANCE CURVES

PRESSURE BOOSTING | g

2EB 3M 50 PERFORMANCE CURVES (according to ISO 9906 Annex A)

0 USgpm. 100 200 300 400 500 600
| | | | | | |
I I I T I ]
0 Imp.g.p.m 100 200 300 400 500
—50/200/15
) 70 : /""‘ [ } !
[ ~_ T [t
Ty ﬁ
60— 90/200/11 \\. T < - 200
D o o i ) o I I
-50/200/9.2 =
s — -"'"l-
50 = "\"\ } N
— T —— —
\_\ T~ L2 B L 150
50/160/7.5 N sy ~N
40—y —
DR == T ——k I~
| 50/160/5.5-— N——
e L || """"--...,___-
30 C - - N 100
""\q\ T 2l -‘h"'“"'l
] --...-...,____---
20 —~
'N‘
50
10
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