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Centrifuge Pumps
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Centrifugal Pump




Selection criteria
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ectrical Motor (1500-3000 rpm)
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Flow Rate
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Fluid type

— Pure water
— Sludge
— Qil
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Net Positive Suction Head - NPSH

 Low pressure at the suction side of a pump
may cause the fluid to start boiling with

— reduced efficiency
— cavitation
— Damage



Net Positive Suction Head - NPSH

e Boiling starts when the pressure in the liquid
is reduced to the vapor pressure of the fluid at
the actual temperature

A A

Pa Y
Ps
Ps
- vapor pressure vapor pressure

NO bubble formation Bubble formation




Net Positive Suction Head - NPSH

 To characterize the potential for boiling and
cavitation:

» total head on the suction side of the pump
close to the impeller

» liquid vapor pressure at the actual
temperature



Net Positive Suction Head - NPSH

e Suction Head

— sum of the static and velocity head
hs = Ps/ Vi * V52 /2 g (1)

e Liquids Vapor Head

Ay = Py / Vvagor (2)

* NPSH

NPSH = hs - Ay (3)



Available NPSH - NPSH_ or NPSHA

 Head Avallable at the pump impeller inlet
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Available NPSH - NPSH_ or NPSHA

e The Net Positive Suction Head Available at the
pump impeller inlet




Required NPSH - NPSHr or NPSHR

e Net Suction Head as required by the pump in order
to prevent cavitation for safe and reliable operation

of the pump
e The required NPSHr for a particular pump is in

general determined experimentally by the pump
manufacturer and a part of the documentation of

the pump 10 in dia _ System curve
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Pumping Terminology

e Static Suction Lift
ceor 35 B 25 g Ol rla (3B alols Bos 5| S gl 0
e Static Discharge Head
Sl e Sl o] e g oy (BI j57me (g 3B alols o
e Total static head
Uil g 50 ol maw B 586 poie o mlaw (5B alols ©

Total
Static Static Discharge
Head Head

Static Suction
Lift




Pumping Terminology

e Static suction head

Solad o 8 ey Se 3l GYL 1S pie aSCen @
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Pumping Terminology

Static vs. Dynamic Heads

STATIC SYSTEM - Pump Is OFF!
HOL

DYNAMIC SYSTEM - Pump Is ON!
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HGL = hydraulic grade line
TSH = total static head

SSH = static suction head
SSL = static suction lift
SDI;EI static discharge head

TDH = total dynamic head
DDH = dynamic discharge head
DSH = dynamic suction head
DSL = dynamic suction lift

TDH=DDH-DSH

TDH=DSL+DDH



Vertical Turbine Pumps




Vertical Turbine Pump
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Submersible motor pump
9L oy 9 S

 Submersible motor vertical turbine pumps

— use a submersible motor coupled to the lower
portion of a submerged vertical turbine pump so
that both are located together in the well.

=




Submersible motor pump
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56.5/32=1.72 stage

56.5/2=28 meter

Head : 28 meter
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Example 1

e Q=937.5 m3/hr
e Hp=87.583 m
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299 (mele s oafasio) oAl |Gl Jhi | aypils o550 slad i U sd shas
\¥o- : 3 Pump Flange Motor Characteristics Pipe Dia.
Capacity (m/h) — pisdic ‘()mch)
RPM \/ (mm) [ :<e [ i, | Power / coa8Aa | I/ ok | o< | 251,
1450 20800 900 Inlet | outlet |kW =1y sbs|HP Lieewt|Amp i) Inlet |outlet
35 |32.9|28.9|121.2] 15| 330 Fis) 102 141
&Li.'i_,‘
() 132.2130.2|26.2{18.2| 12 320 75 102 141
250 | 200 5 c
H(ea;d 30 |27.9|23.3|15.2] - 310 5o 75 104
m :
27. 1@@ 123| - | 300 55 75 | 104
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‘sau)h:: Dimentions / Ol-l-zr‘i Nom.Power / ooU o‘,-?‘

Pl 0 [y e | ol ks S5 Jsb 3990 s
Check Total Weight Pipe.Dia | Well.Dia Total Length HP kW Motor Pump
Valve (kg) (In) (In) (mm)

104 4 10 1580 10 . 6E 293/2
139 4 10 1650 15 1" 7A 293/3
157 4 10 1815 20 15 7A 293/4
178 4 10 1960 25 18.5 TA 293/5
190 4 10 2075 30 22 7A 293/6
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Example 4, Head Loss
Nomogram
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Example-4

239 (el oo caSein) AT |Glgp 5| Gaypald s5se sladis Uyl a3
\¥FO - : 3 Pump Flange Motor Characteristics Pipe Dia.
Capacky () Imp. Dia. i ‘()Inch)l
RPM - > (mm) | :<a | Power / =,a8A I/ okos | i8a | il
1450 |40C 00[1400 inlet | outlet KW <bols|HP oiet| Amp et | Inlet outlet
88|85|78|70|59| 500 315 428 519
tm')‘ —
(A=) 80| 76|69 |61|49| 480 315 428 519
300 | 250 f c
H(ea)d 74| 70| 62 | 53|40 | 460 250 340 445
m
66 | 63| 55|46 | 32| 440 250 340 445
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Example-4

- : 3 Pump Flange Motor Characteristics Pipe Dia.
\¥o Capacity (m'/h) imp. Dia. (mm) F().nch)
RPM | s ) (mm) | <o | o Power / <,a8A | I/ ok | e | il
1450 | 200 400Q @ 8001000 Inlet c;ﬁ;lét kW clysbS|HP | Amp  eei | Inlet outlt;t

88 | 86| 81 | 69 | 51 500 250 340 445
tL&s !
(=) 180.3|78.2] 73 | 61 | 42 480 200 272 362
250 | 200 B c
Hee;d 74 |70.6| 65 | 52 | 34 460 200 272 362
(m
66.3] 65| 58 | 45| - 440 160 218 294
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WKL 150

dho | iy (ool s aosia) (Al |@lgp k| aypali 2550 olad i 45 shs
e Vo Capacity (mslh) Pum(pmﬂ?ﬂge Motor Characteristics Pipe Dia.
No. Imp. Dia. (i)

of | RPM (mm) | e | gisly | Power 7 cowsa | T/t | i< | il
Stages| 1450 280 200| 120 Inlet | outlet[kW =lssi<[HP oot Amp 7| Inlet |outlet

1 33| 38| 43| 47| 51| 360 75 100 | 141

2a - |56|68| 76| 84| 330 90 125 | 163

2a 56| 66| 76 | 85| 95| 345 110 | 150 | 205

2 olis) 66| 77| 86| 95|102| 360 132 | 180 | 243

3a | (n) [84]99|115[127|141| 345 - - 160 | 218 | 294 | |
3 99 | 1151130/ 143 154| 360 200 362

4a | Head (1054130} 150( 170|190 345 200 362

4 | ™ [332|784[173[190| 205| 360 250 | 340 | 445

5a 140|165/ 190| 212| 237| 345 250 | 340 | 445

5 164/ 192| 216| 238| 256| 360 315 | 427 | 519

6a 168|198|230(254 |282| 345 315 | 427 | 519

6 198/230|260 (286|308 360 350 | 474 | 628




