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Fluid Flow - Pumps

Centrifugal Pump Performance Curves
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Specifying a Pump

®

Hs

As flow increases

friction losses ___  pup
increase

~ friction

~ losses
Static
head Flow rate

@ ChE 4253 - Design |

sl

\

Hs

Control valve

" Valve closes

Flowrate



System curve
Assume that the system curve is given by
Apg,s(f1)= 25 1+ 0.00025 Q(gpm)?

and the available NPHSA is 4 ft+ or 10 ft.

Is the following pump going to work for Q=500 gpm? If so, what is the
impeller size BHP and efficiency?
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System curve

Ap,(f1)= 25 ft + 0.00025 Q(gpm)? . Available NPHSA is 4 ft. Q=500
gpm
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System curve
Assume that the system curve is given by

Ap,(ft)= 25 ft + 0.00025 Q(gpm)?

and the available NPHSA is 10 f. Assume a range from 475 to 525 gpm
operability range.

Pick a valve size
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System curve

Ap,s(ft)= 25 ft + 0.0003 Q(gpm)? . Available NPHSA is 4 ft. Q=500 gpm
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Diameter= 10.5"
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System curve

Ap,s(ft)= 25 ft + 0.0003 Q(gpm)? . Available NPHSA is 4 ft. Q=500 gpm
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For new impeller:
For Q=475 gpm
ApS J(ft)= 814 f+
ump (f’r)~105 ft

For Q=525 gpm
Aps S(f1)= 93.9 ft
amp(f1)~100 f1

(33 2 ft=147 ps:)

Cvmax=0.85*525/5qrt(3.06)
=255



System curve

Ap,s(ft)= 25 ft + 0.0003 Q(gpm)? . Available NPHSA is 4 ft. Q=500 gpm
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Assume that the system curve is given by

System curve

Apg,s(f1)= 10 ft + 0.06 Q(gpm)? and the available NPHSA 10 ft.
For Q=30 gpm, Which pump is best?
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System curve
Ap, s(f1)= 10 ft + 0.06 Q(gpm)*= 64 f+ Q=30 gpm

NPSH Head Pump performance data Head NPSH
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Dia - (in.) 100 200 300 400 500 Perfurm ance Cu e
100 T T T T T 3320 400 ; T T
i NERE « | . NPSHR
00 6 I i 360 |- 8" T et '
ek TS ] ' B v e N A AR
. a20 0
70 9.00" N ZQ e 3\'\ 1 =140 b J / R ! /{
/ N
—_ I
X / :2 ,é‘-\ B Nds - 200 = 80 |' E 7= =
D ado & -1 j A
p = = 5
50 =25 § S N \\ 160 £ 240 e | ; =;LL \r&“‘?‘d{ oy
b N .
40 —=—-v - AN 2 00 e e f = 10HP
i 1} -L. T~ N N adhp - 120 1= I : H‘*—ff\
30 I < A .:up\ 30 £ e L5 N
i : =1%0 =) F] TiEHP
20 555 \ I — " R?}‘j —’_\T‘% 3 ‘\\ 2
- 10 3 s
J40 g 1 w7 ; =
ARG Lo q‘k—;-ﬁ&“ \h_’f THP
10 80 —~—
10 = B =
L~ 4
51~ ] T 40 2iHP
NP $HR _,_,Jr/ |
0 —0 0
] 20 40 60 80 100 120 0 10 20 a0 4n 50
Capacity (m*/h) .
Model Size rpm Curve no. Max. solid size U.S. Gallons Per Minute
2.5 LR-10 Imp C 2940 R 24308 0.251n.

Q in m3/h= 30 gpm*3.78 It/m *10-3 m3/lt* 60 m/h=6.8 m3/h

BHP,,p 1710 HP NPHSR~2 < NPHSA € Select this pump bc of NPHSR

BHP . 2=7 HP NPHSR~9.5 >NPHSA
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