ME444 ENGINEERING PIPING SYSTEM DESIGN
CHAPTER 6 : PUMPS
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1. Fundamental of Pumps

When source pressure is not enough to provide desired
output, pump is utilized.
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Pump output

Flow rate and Pressure rise.
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Pump input and output

Output = Flow rate and Pressure rise.

e Eﬂuid =Q-Ap

» PV 0-Ap
£ Flowrate O By ==
| pump

Input energy E



Specific Speed

S

3/4
(Ap/p)
APPROXIMATE
RELATIVE D=_L {@
DIAMETERS aNy

05 0.45

0.3-01

W= .05
—

4

SN

- [ e

L]
=— PISTON GEAR >-*VANE DRAG CENTRIFUGAL MIXED FLOW AXIAL FLOW —>
(Rotary Pos.
N = 2:? Displacement} 2?3 2733 27,330
| 1
3 | I |
ﬂs = 0.01 0.1 1 10



Pump performance

Positive
displacement

pump

DISPLACEMENT PUMPS DYNAMICS PUMPS

RECIPROCATING

Dynamic pump

ROTARY TURBINE CENTIFUGRAL

10



2000

1600
1000

%] = oo

Head (bar)
&= M 3

=

= Mmoo I

b

Pump performance range

1 10 100
[
'\:’%‘: ’\f% N
5% 4
= 'Ff:, o )
i Metering Power b,
 {reciprocating) ‘fret:lprncatmg .
M \_1
l‘
-4 6 ‘:f h )
b & Gear and three-screw >
B {rota
X oy NI
I- \ S TWO-SCrew .
A (rotary)
@ ;.fHﬂ{fﬁmmr.-fr;.r.rm{;fﬁ.m; 5|
'::.l'.-’f.-"h'.f?
Single screw  ° fi
{rotary} \ /)
Hy
u & "lfl
l N
1 10 100

Flow {I/s)

1000

100

10

Head imwk)

1 10 100
P I
% . \;*% AN
2 Lt
00 —
g '
4 high speed \
(== 2900 rpm)
2 . (i
oo} 1g,
8¢ . — =
E B m Tpm' \<____.--' b a
d b} f__,.--""’r - E 2\.
- = &
, _srTu f,?,>\ \ 5E
e, Single stage :
10 BLLLA; {acc. 1ISO or BS or API}_ |
af Y. (1450 -2900 rpm)_~
6 _.-")-‘; i
4 e
(] -
2 K‘z- o '
) {750 rpm Mixed flow
1L bdfrsisdes iy 1 | 1+l L
34 681 2 4 6810 2 4 6800 2 3

Flow {lfs}

11



Percent of head, efficiency, ond

power at maximum efficiency

Performance curves
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Steep vs. flat curves
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Affinity law

Impeller Diameter Impeller Speed
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Example of performance curves
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Example of performance curves

TOTAL |"hpaximurn Priming Capability is 25' (7.6 m), based on minimum length of 37 (7.6 crm)
HEAD IN ion L a3 Lev e ' MODEL: 3P4 ordering| Standard | Imp.
E SI..ictmn Line, 68 F {207 C) Water at Sea Level, 7.007 (17.8 cm) DIA. SIZE: 3" (7.6 cm) Code | HP Rating |Dia.@
B = g0 .,}J% LIQUID: SP. GR. 1.0 700
s W ~Z8 cm) pyaf | [S0% SPEED: 2850 RPM A 15 s
- | 5 5% IMP DAL AS SHOWN
120 A28 17 sy A1 ] B B 15 |8
e R
—— 185 em) pya, 650 6.50
L 100 83 5T j—ler-ﬁ{R'r 5{._-‘ \\1' ¢ 10 {155}
: B = AN AN
_ﬁ_w@n.r _r.: I — \\' h \ 5.25
——Sm) Dia, A N D 10 (158)
820 1 -"""'-:. "u A \'\ ‘\'__.-
N OESRN N . |600
NN E TA s
B v VA UEAN h_ 559,
20 Noh -— i— .\\
60 w’) A = 50% @ Impeller diameter in inches
NN N ‘\ and millimeters (mm).
- S A
Ny
a0 N\ LA e NPSHR
A
: " 13 BHP &104 30
10 7.5enpy 1| TOBHP B Lo
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L | | | | | | | | | | | |
1] 20 40 al &0 100 120
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Speed of induction motor

1201 .
rpm = — slip
P
poles Synchronous speed Possible Operating
(rpm) Speed (rpm)
2 3000 2850
4 1500 1425
6 1000 950
8 750 712
10 600 570
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Standard motor size

hp kW
1/8 0.09
1/6 0.12
1/4 0.18
1/3 0.25
1/2 0.37
3/4 0.55
1 0.75
1.5 1.1
2 1.5
2.5 1.85
3 2.2

hp kKW
4 3

5.5 4

7.5 5.5
10 7.5
15 11

20 15
25 18.5
30 22
40 30
50 37
60 45
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Net Positive Suction Head

TOTAL ["magsdmum Priming Capability is 25" (7.6 m), based on minimum length of 2 (7.6 cm)
HEAD IMN i L - y o : MODEL: 3P4 Ordering| Standard | Imp.
E Suction Line, 622 Fi20° C) Water at 5ea Lavel, 7.00" (17.8 cm) DIA. SIZE: 3" (7.6 cm) Code | HP Rating |Dia.®
= & oo .,}J% LIQUID: SP. GR. 1.0 700
= W 28 <) pa/ | (S0P SPEED: 2850 RPM A 5 a7
- N 53 IMP DIA; AS SHOWM
120 A28 7 sy T 7 TRl B B 15 |8
i B30 | T"L" [ \\} a7
307 (16,5 em) ), | 734\ EhN 6.50
100 75 i) L. ﬁz\’r 5{ \'il C 10 {1 55}
30 3 lmJl_m__:rn.___ DNy \\}\\
ol e A \ \ 6.25
B.00 LEANSNETY - ""h,,\ ", } 5, D 10 {1 58}
T &0 | M ll M -\'\ \'_a-
N TNy \‘-. \ & : T4 6.00
DN (151)
N TN NN T
20 ) e\
60 \') A ="50% @ Impeller ciameter in inches
" ! Q\ i and millimeters (mm).
- \ N A
\ N\ N T NPSHR
40 Wi
: .. 13 BHP =104 3q
10+ 75eupy P TPERP L 5 Lo
NPSHR - 6.00" (15.1 A, T = 51
20 | 1 NPSHR - 7.00" (17.8 cm) DIAL Zolo =
L 0 20 160 240 320 400 480 S60 G40 720
CAPACITY IN U.5. GFM
| | | | | | | | | | | | |
0 20 40 a0 &0 100 120
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Net Positive Suction Head Required

gamnll  Audulevea
(‘) (m.WA.) At low pressure, water can become vapor,

causing cavitations.

0 0.089
5 0.094

10 0.120

20 0.233

30 0.435

40 0.757

50 1.26

60 2.03

70 3.17

80 4.82 Suction pressure must be maintained above NPSHR
90 7.15 to avoid cavitation

100 10.33
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Net Positive Suction Head Available

?

MUST Maintain NPSHA > NPSHR

NPSHA :patm _(Z+pvap0r+h

suction )

Suction lift

Vapor pressure

Pressure drop in suction piping 22




P.., vS Elevation

'ssﬁummqa AUAUUTTENNNA

(m.) (m.WA.)

-1000 11.61

-800 11.34 i

600 11.08 i

-400 10.83 A

-200 10.57 | |
0 (sedutimea) 10.33

200 10.08

400 9.85

600 9.61

800 9.38

1,000 9.16

1,200 8.94

1,400 8.72

1,600 8.51

1,800 8.30

2,000 8.09 23




Example 6.1

mnenagavestutluguiiuans dvwin DN8O wazUufaan1s NPSH; = 5 m.WA.

Higyihnuitdnsinisiva 600 lpm aamniiin 30 C wastudaegiinnugs 1,000 WA
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IMNAI1TN 6.1 ﬁ’]’]ﬂJﬁHU'ﬁ'ﬁEJ"]ﬂ’]ﬂ'ﬁﬁ'ﬂqu\'i 1,000 WATAINTZTAVUIVELES
P =916 MWA.

SEAUUINNRAAIN UL z =4 mWA.
@ ' 0
MNA13N 6.2 ANWUleTENNN 30 C p, =0435 mWA.

1191199Av1IA DN8O #1dn3n1siua 600 lpm Tauduan 5.67 m/100m AALe1vie
11990 18 m AnLtuauiuanluieniege

= (5.67 x 18) / 100 + 50% = 1.53 m.WA.

[ —suction

LNUAVIINLAATlUELNS (6.8) zla

NPSHy = p_ —(z+p )=09.16 — (4 + 0.435+1.53) = 3.195 m.WA.
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2. Operating Point

n | Pump
performance
curve

Operating point

System pressure drop curve
z h=z+c0O’ =
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Filling a tank from bottom

1| Pump performance curve

0, 0, 0
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Filling a tank from bottom vs. from top

< 1]

I
<2
s

I
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s

Which way fill faster?
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Throttling the discharge valve

7 v
h Throttled valve
h=z+c,0°

- Fully open valve

B
h=z+c0’

A

R Pump performance curve
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Variable speed drive vs. valve throttling

—\WN—/ |
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Pump performance curve N1
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VSD for pressure control

Pressure

VSD |- -4

Pump performance curve N1
Pump performance curve N2

0,

L -
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Limitation of VSD

Feedback

VSD |- - .

-]

I
-
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Parallel and Serial Connection

{g} T 2 5
N

1 2

1S
e

Do not exceed Maximum Allowable Working Pressure (MAWP)
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Parallel Connection
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Parallel Connection




Response to Parallel Connection
| fo3-

0, 0,

QS
)
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Parallel Connection of Pumps with Different Size

FRESSURE

A. DISSIMILAR B. ADD FLOW AT C. CONNECT POINTS
PUMP CURVES SEVERAL VALUES TO MAKE PARALLELED
OF PRESSURE CURVES
PUMP 1
E % FPUMP
> - 1&2
(T3] )
73] w0
L LLJ
o o
o o
FLOW FLOW FLOW
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Multi-Stage Pump - Series

Suwetion Impeller
First stage impefier ensures rellable
cperation with low NPSH conalfons.

Suction Position Discharge Position
Adaptable design allows Tor elther radial of Adaptabie design allows ifferent
andal swction. radial positions o be selected.

Product Lubricated Sleeve Bearing Modular Design

Se-aligning bearing for higher raliabiity Moduiar geomesy of ImpellersidiMusers permis
opimal hydrasic design maiching afl duty
conditions.

38



Utilization of Pressure Tank

.| PS

Pressure Switch

Pressure Tank

Pressure in tank

Pump operate
—— Pump stop

time
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Utilization of Pressure Tank

Different Types of Pressure Tanks

One Compartment Stainless

Steel (old style) pressure tank Bladder

Release Valve Pressure Tank

Tire type valve for adding
air with tire pump

Size of
bladder
at high water
pressure

Size ol
bladder

at low water
pressure

Diaphragm
Pressure Tank

Tire type valve for adding
air with tire pump

Location of
diaphragm
at high water
pressure

Diaphragm—==

Location of
diaphragm
at low water
pressure
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Utilization of Pressure Tank

HITACHI
D

GX

SERIES

y T
; WT-P
.\ 1508x2

Pressure Tank
(w/o diaphragm)

Pressure Tank
(with diaphragm)



Example 6.2

MNEUlAveIIyUY wazdulAsaussouyvesludmyuiinnuiisouund 2,830 rpm ausy

AUENe WNYinnsanAaiiiseuvestuawnrde 2,000 rpm aTINMSAalUSEULITAnAS
= 1 = 24 v g e I

waawile? arasnnusisevvestulasngaminls?

Head

(mwe) | . ; WHUlANYDITEUY
FulAsaussausy 2,830 rpm
60 —j— —

50

40
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T T T T T T T T
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Example 6.2

lingrasnnuaiiouainaunis (6.7) weasadulasaussourvasdudului 3nmsan
AIETU N, = 2,830rpm awae N, = 2,000rpm laanuduiusae

FSINT VA
o, [N, N, 2,000
—=|—| = 0,=Q,| — |=Q| —
o, N, N, 2,830
Z
ho N N,
L0 - = _ :> hE — 1 — — h]
hz NZ JII'\'Illl

Q, =070,

h, =0.5h,
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Example 6.2

PNTUEINTA 3 PUULELLAENTTOULTIANULTITOU 2,830 rpm Launan A B uay C tie
111311890 UagdnInis valviiae

2,830 rpm 2,000 rpm
W\ Q, h, wausinue O, =070, h =0.5h,
AUTIOUEY
A 0 lpm 60 m. A 0 lpm 30 m.
B 400 lpm 50 m. B’ 280 lpm 25 m.
C 800 lpm 20 m. C 560 lpm 10 m.
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Head
(M.WG.) LEULAIYBISZUU
A (0,60)
60
|
: B (400,50)
50 1 ~ Ny
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| /
| !
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' /
¥ f 7
. 1 A’ (0,30) /
a0 3 /
- y ) .
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& 0o YN ‘
” (0,25 N
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10 «
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Example 6.2

AN URNgnraalundianuisavinanlddnalianenanugessyuy AeNan A”
lusuiuuu daduaranniusisevadlasuengaanvosduiailidinit 25 mwaG. Hde

AMILETOUANNGIBIM AT OULARAIL
2

h, N, h, 25

L =] L = N, =N [—=2830,[— = N, =182Trpm AU
h, N, h, 60

VORELGL

(=] =] [=] o ar [=] -'_-“I 1 o oy oS
1NN VoI LEL DUNAIAlTAUIAYINIUNA 2,830 rpm Lagasdlagliinmsmiaulag
aussauz vl azlamieaunuanais luuin LﬁmmﬂﬁgwﬁLaﬂmmqaﬁau%"mmﬂ
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3. Pump Selection

TOTAL ["yiaximum Priming Capability is 25' (7.6 m), based on minimum length of 3" (7.6 cm) .
HEAD IN | syction Line, 68° F (20° C) Water at Sea Level, 7.00" (17.8 cm) DIA, MODEL: 3P4
Pl SIZE: 3" (7.6 cm)
i LIQUID: SP. GR. 1.0
= [7.00~
E w K28 oy g/ {50 SPEED: 2850 RPM
- A IMP. DIA.: AS SHOWN
120 e i
. T "
="‘Lh Scm A . ?S‘“ FA={T \L_\
A
100 }ez5m |
a0k —= U038 cm) pia, L/ NN PRact A
6.00)1q1 | ~L o N\ DeSstEmNcienc
: ‘-'-f'“l k “*\\ N
I
~oan o R W
ISR N _60%
SN NDN TN L
20 SO A
60 \‘,) NN
WA
. \\\
\ \J"- O
40 \ T\
- A 13 BHP
10r 7.5edpy | TPBHP
MP%-EM"’HSAgl . -—j—_é_::-"""
20 £| NPSHR - 7.00" (178 cfm) DIA
L "o 80 160 240 320 400 430 560 640 720

CAPACITY IM U.5. GPM

1
0 20 40 ] g0 100
CAPACITY IN CUBIC METERS PER HOUR

I
120

47
Energy cost is far beyond the pump cost



Pump Specification

Andntinsyyvwinveslutiousz ity dnsnisiva uaranuduniesn a 30w
N zanYoalulug kayszyauEsou lnaunansionauanitutaan sinaunen1ssey
INFDIVAVULEULAIAUTTOUY LU

Q max/min 25/54 ma/’h
H max/min 86/75 m WG
speed 2,890 rpm

lagludliuweaan U19ATIIZIRIBUaMNEAY WG f9a20819019A 1L F9891191n Water Gauge

M30a9M18n78 TDH F9891191n Total Dynamic Head
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Pump Nameplate

= DEDROWO: -

MADEWN TALY ” San Bonifacio (VR) ITALY - Tel. 045/6136311 - Fax 045/7614663

pUMP CPm 170 Iﬂsﬁ
o 30 +120 yminH 38 = 2=
Qmax 130 Vminigs
Hz 50
7.2 A

We R &
“the

49






The IP Code, International
Protection Marking, IEC
standard 60529, sometimes
interpreted as Ingress
Protection

IP RATING

IP (Ingress Protection) Ratings Guide

SOLIDS

Rating Example:

IP65S

INGRESS PROTECTION

min
=

Protected against a
solid object greater

- than 50 mm such as
a hand.

Protected against a
solid object greater

— than 12.5 mm such as

a finger.

Protected against a
solid object greater
than 2.5 mm such as
a screwdriver.

Protected against a
solid object greater
than 1 mm such as
a wire.

Dust protected.
Limited ingress of
dust permitted. Will
not interfere with
operation of the
equipment. Two to
eight hours.

Dust tight.
No ingress of dust.
Two to eight hours.

WATER

Protected against
vertically falling drop
of water. Limited
ingress permitted.
Duration 10 minutes.

Protected against
vertically falling drops
of water with enclosure
tilter up to 15 degrees
from the vertical.
Duration 10 mins, shall
have no harmful effect.

Protected against
sprays of water up to
60 degrees from the
vertical. Duration 5
minutes, shall have no
harmful effect.

Protected against
water splashed from
all directions. Duration
S minutes, shall have
no harmful effect.

Protected against jets
of water. Duration 3
minutes, shall have no
harmful effect.

Water from heavy
seas or water
projected in powerful
jets shall not enter the
enclosure in harmful
quantities.

Protection against the
effects of immersion
in water between
15cm and im for 30
minutes.

Protection against the

effects of immersion in
water under pressure

for long periods.
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Example 6.3

Select the suitable pump for Example 5.1

tm EL. 40.0
2 ==
T
l
40m dasimsld
_ 500L
200 Ipm @ 50.85m.WG.

50m EL. 0.0
J




Example 6.3 (2)

Possible selections: NM12 and NM25/20

? lJIlSl gllp. r.Irll 1 1|U 1 ZID 1 3D | 4l.|::I 1 5{: 1 1 1 1 ‘I[Ij[] 1 2PD 1 BFI] 1 4?0
4 5 Imp.apm 10 20 30 40 50 100 200 300
13D i | | 1 i I i i | |I T IIII [ [ i i [ i [ | i | | | 400
i | L T 11

100 ] NMD 32210 T H— -

; —= L 300
: . NMD 257190 - ===
— NMD 4071 : =
50.85 m = e iMD 207140 - — - | """"--__? ff H
A i 3 / v A~ 17 A
1 i 12/ 7

30 L LNM N L 7 L 100

NMD 20/110) / 1 | /] NM 25160 S M1/ -

L i =

-0 _____/ NM2| umps 1 i.._ i

NM 1 “*-n.[" NM 25/12 N I ~——t—F— L
o 1T — ? = 0

— L M10 N -

[~ L
’ LR ] Ll PO
——— = 7 30

—7 ~ B
\‘f \\ £ 20

5 f B

5 i1 L

Y
1 qmh 2 3 4 5 6 7 8910 20 30 40 50 100
1000 1500

min 3:[] 40 50 I1IIZIIZI 1?[1 EIIJU 3?[1' 490 5[;.1[]

200 Ipm 53
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P kw

MPSH m

60

30

40

30

Example 6.3 (2)

Select NM12: Trim Diameter to 198 mm

pUSgpm.  2p 30 40 50 60 70 pUS.gpm  2p 40 B0
L 1 L 1 1 1 1 1 |:| T T 1 1 1
[ | 40 - [ [ | — 4045 — [ T ]
@ 204 ] 5 il e = i LA ]
A et 1o — NM 12 ] et NM 2572014
B L L Pl | 51 on | 180 T T T P o
@158 o TR l =) AE_LEE ot s “"-"%
. e N I e e [ I B O P 160
i i I-' = - J - . vy x-"'f
i I . ,ﬁ - “ | [ 160 | | Ba17s : | "‘-\-\....‘_:_ % S 45 n
C ©1a7 ! E = I ~ 2178 - e — k{m 140
= — ' EIN - = = — ! b - N =
--'"I""--.._ ' !I II : | 14DI T 40 g I---.L i b — \‘ - T
. ! B i Y [~ 120
1 [0 @i : N e S . : "“h{* == ]
—— \ i d " ! 30 -100
N . Y e L 120 -
\HM.__ ._~
+~J3. - a0
100 3 B
0 - mih 5 10 15 0 A mih 5 10 5
0 Umin 100 200 200 0 Wmin 50 100 180 200 250 300
1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 L 1 1 1 L 1 1 |
I 1 T 1 1 T 1 1 1 1 T 1 T 1 1 1 1 I ._\' 1 T 1 T 1 1
0 s 2 3 4 5 o Us 1 3 4 5
A" ’ 5
t -5
— ] 5 4 — S~
..--""'-—_ N = =
=T —— b L <’ e A 4 ¢
- =T [ o o 3 — | == I — » [Vl
__,_,.,.-F..-"" |t - D [ 3 ___::.—— — .
[T ,_,.-'-"'___-___,__——-'-'-_-_ ._2 14— -
—
..-ﬂ"-_--__- o |:| |:|
10 -
S’ 15 E g e - 30
L i
= L . | 20 =
10 T @B 6 = = 5
| O 4
— g 2 = - L10 =
|t B __ —
L _.d-* I~
2054 0 i) 3 5 10 45 T200E g
0 G m3n = 10 15 = ) mih 0 5



Example 6.3 (3)

Select NM12: Trim Diameter to 198 mm

g USgpm.  2p 30 40 50 60 70
i e P A
B ___f Eiﬂ '-T.m._ et NM121
T s i R OO Pump has efficiency of 49.5%
50 ' i s 5 N ] :
! ik ‘ e i L 160
£ L o187 T O [ :
ot Y S Power consumption 3.2 kW
P = R I:_ S -l ' ZMD
S G SR o Max power consumption 4kW
TR i
3 q mih 5 10 15 e Select Motor size: 5.5kW
0 frin 100 20 300
I 1 1 1 1 1 T 1 T 1 T 1 :'l 1 " 1 T 4I. 1 N 1 5I
4 — ﬁ'«-_hi
= - Note: follow standard motor size
z 3 —_— — CHas T
o - il __....—-"'""- . o
2 -—""-_-'#FH.--— :i -_FH_F-D e
..-—'-"'""..-—-f__—-_—-- 2
1 L=
. i P2 15
o 10 ;E,
2 == ; &
0 0 55

15 T2.054

0 Qmen 5 10



Example 6.3 (4)

hp kW hp kW
1/8 0.09 4 3
1/6 0.12 5.5 4
1/4 0.18 7.5 5.5
1/3 0.25 10 7.5
1/2 0.37 15 11
3/4 0.55 20 15
1 0.75 25 18.5
1.5 1.1 30 22
2 1.5 40 30
2.5 1.85 50 37
3 2.2 60 45
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Dimension of NM12

Example 6.3 (5)

=
D*
|
\
m2 |
mi_ .
B-NM DM: | DNz mm
NM
I-NM 130 228 a | f|n|n2|n|m | m|n ||| s || 2| w]|a
NM 1/AE G1 | G1 | 40 |261 | 80 | 132|176 | 40 | 32 (170|140 17 | 35 |95 [ 77 [ 81 | 171 | 10
NM 2/AE-SE-BE G1 | G1 | 45 |205| 05 | 150 | 203 | 40 | 32 |190|160| 17 | 35 |95 | a7 | o0 | 212 | 10
NM 3/AE-BE-CE G1 | G1 | 50 |375 |12 | 180 | 222 | 55 | 43 | 245|205 | 37 | 45 | 115|110 | 113 | 244 | 12
B-NM 20/160AE-BE NM 20/160AE-BE Gits| G| 53 | 375 | 100 | 150 | 210 |375|275| 190 [ 150 | 30 | 38 | 95 | 102 | 102 | 245 | 10
NM 25/12AE-BE Gitz| G1 | 56 | 312 | 90 | 140 | 195 |375|275 170 (130 o | 38 | 95| &5 | =3 [ 250 | 10
B-NM 25/125AE-BE Gitz| G1 | 56 | 380 | 90 | 140 | 200 |375|275|170|130| 9 | 38 | 95| a5 | 8a | 250 | 10
B-NM 25/160AE-BE NM 25/160AE-BE GiYz| G1 | 56 | 330|100 | 160 | 210 |375|275| 190 | 150 | 30 | 38 | 95 | 102 | 102 | 245 | 10
NM 25/20BE 393 235 49 251
y
NM 25/20AF.SE Gitfza| G1 | 63 |, | 125|180 | 5., | 45 325|245 | 200 | . | 45 [ 115|125 | 125| 50, | 11
I-B-NM 25/200BE 405 235 49 263
1
L BN 25/200AE SE Giz| G1 | 83 |, | 125|180 |, | 45 (325|245 |200 | ,, | 45 |115[125| 125| 0. | 1
NM 10/SE-AEDE-FE | G2 | G1its| 63 | 332 | 100|150 | 210 | 50 | 235 |190|140| 30 | 50 | 13 | o0 | o7 | 239 | 14
NM 11/AE-BE G2 | G1ts| 70 | 400 [ 112 | 170 | 222 | 50 | 35 (210|160 37 | 50 | 15 [ 102 | 110 247 | 14
NM 12/DE 400 242 a7 247
o 14
NM 12/AE.CE G2 |G| 70 | joe [132 [ 190 | Sop | 50 | 35 | 240 | 190 | . | 50 | 15 | 125 | 127 | 500
~ B-NM 17/FE- GE-HE | NM 17/FE- GE-HE a7 pirir] K14 TET
1 1 14
B-NM 17/DE NM 17/DE G2Uz| G2U2| 80 |, | 112|160 | 5, | 50 | 35 | 210|160 | o, | 50 | 14 | 96 | 113 | 2o,




Example 6.4

Back to example 5.3, if two identical pump of the following curve is installed,
predict the operating point.

900lpm@23.1m.WG.

im o F
R N

rsm| | %0
e ]

AMUAW (MWG.)

a8
wsaarinw1dw 100 tonR
FTTEWEAN 7 1T WG 6 m

Q1 |
o—»i

10 +

0 200 400 600 800 1000 1200

ga7na (Ipm)
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Example 6.4 (2)

23.1m.WG.
. . 1=
=21.6m.WG - Variable with flow rat | 2
+ 1.5 m. WG. Elevation > Constant e = B
2 !1 10 m "
Ap =h+cQ
2
23.1=1.5+¢(900°) T
_5 . Lo,
¢=2.67x10 i i
-
5 HY
Ap=15+2.67x10°0" o} i
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50

40 +

30 ¥

207

10 +

Example 6.4 (3)

A

Ap=1.5+2.67x10"Q"

Single 2 pumps
pUmp in parallel
1] 260 460 660 860 1060 1260 1460 1660 1860 2000
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Example of On-line Pump Selection

&« C & product-selection.grundfos.com/sizing-result-page?qcid= 1655037397 &jobld=31b16baa-85bf-49dd-ad3e-8a1601091dc3 &G B =2 % 3 * :
M ENGR Mail bl Yahoo Mail 8 Dulyachot @8 YouTube Bank Resources Shopping Mechanism ™= IMDb @ Us-vIsA & Stevens € Facebook RUN »
11 be‘.‘ﬂ H T T [NK 32-160.17177, 37400 V. 60Hz| &t2
ml ——— 131
55 Q=200 Vmin
o 100H=50m
804 Tn =90 % (54.1Hz) / 3203 pm
55 4 Pumped liquid = Hesting water
50 4 -, Density = 953.2 kg/m* L 100
(0) 45 \\ 50
40 h 80
35 ]
30 4 F60
Curve Produ ;: ig Life cycle cost [EUR/15 years] Phases U [V] P2 [kW] IE efficiency
15 30 =
10 20
L :%D_'?’} 5 | 25% Ets pump = 52.2 % ] \1
'/l On rei 0 __ Eta pump#motorsfreq converter =449 % | IAESBQQELX2 105355 3 380-440 S5 NEMA Pr
0 100 200 300 400 @ [Umin]
B NESH
[kwV] [m]
L l‘”" 5 P1 [m:tarHreq._cErL\:_eE}_ 15 !?
- | On rey | - —— I A2F2AESBAQELX2 105355 3 380 -440 5.5 NEMA Pr
g == D
2 __-_—_-:::-"" =1 (motor+freq.converer) = 3.575 kW 5
1 T P2=308 kW i
— . ;"’J—_/:___NF'SH= 127 m .
'/'l On re !AESBAQELX2 105355 3 380-440 Gi5 NEMA Pr | ?
_i I SOHz
/l F On re A2F2BESBAQELX2 105820 3 380 -440 5.5 NEMA Premiur
System: X Product No: On request + ..
Info: i Product name: NK 32- -

https://product-selection.grundfos.com/
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3. Pump Installation

m@m
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Typical Installation

SUCTION f DISCHARGE
SHUTOFF (M SHUTOFF
VALVE o \/ALVE

(™ GAGE AND COCK -

OR TRUMPET B FLOW MEASURING
VALVE AND ——n  DEVICE OR

COMMON GAGE ' MULTIPURPOSE
- VALVE

-.
—T—

37O 10 PIPE
DIAMETERS

FLEXIBLE
CONN.

PUMP AND MOTOR

o 2 '
DIAMETERS ‘ ‘ —
LONG RADILIS | — ——

LIELBOW OR

SUCTION 'EGGENTﬂiﬂ ~ CONCRETEBASE
DIFFUSER F HEDUCER . HEET o e
~— . —~ISOLATION PADS ST
M SUPPORT e oo
DRAIN
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Suction Lift

More suction lift = Less NPSHA - Cavitation
5 Meter lift is the maximum possible value

— \/?m@miﬂ—@— P

—L

7 Foot Valve

Submersible pump
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DEEP WELL PUMPING

Water outlet pipe Pressure gage

Check valve Gate valve

Connected to power source
or contril bax.

Water proof cable

Buse plain

Stafic water level
l [ Liftpipe

|
|
Dynamic water level
‘ D Cable clamp

[~ Cable protector

——— Warking unit of submersible pump

No less than | meter

No longer than 70 meters

| Suction mouth

Motor lead cout cable

- Submeriible mptor

!

Well bottom —— The distanice longer than § meters

Eductor jet pump Submersible pump



DEEP WELL PUMPING

"~ Shalow Well I Deep Vel

To sa TWO PIPE SYSTEM
To safety Pregsure switchMoyr
switch or circuit Pressure
circuit Na breaker Gauge
breaker panel Pressure
panel Regulator

Pressure
Switcl

Pressure
Switch Seal

SINGLE PIPE
SYSTEM

.le‘tc1

ector
Casing &
Adapter

Foot
Valve

Reducing
Nipple

rned
Coupling
Cup
Packer 17' Leathers
Foot

https://acszigalen.cloudimg.io/v7/https%3A%2F %2Flive-
resources-e2e-
sales.ksb.com%2Fresource%2Fblob%2F1117346%2Fb
Oabe40aed1fde5aa1429c505bc6dc19%2F pic-eductor-
jet-pump-1--data.jpg?ci_url_encoded=1&optipress=3

|
LA PR LA LA LA PR =“|- 1 EEA
pagsasms sl o
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DEEP WELL PUMPING

A0EI0OWSINSO

shngugahsnnmwun
SUUBNIGe - Single Jet (5J) suudng - Parallel Jet (PJ)
MUeUsAULNSNEHI 12-18 woas rursrlsdnEnsg 18-30 wos
HITACH!

18-Mm
DT-PICOGHK (F)
*riogorwnnnooinion 4 Oobuilkl
ol aosnsoee

: - numu chisumiouo 2 0a
Uie idanldouldonuaosiuinLnauius:dunoiudn

DT-PI00OGX (5)) 300 Jdoci  DT-P300GX (P 300 o

» A30USDIU0G Mool Doveadenth

& WioL Thermal Relay Tucbuomos Ooorlusmasing

& paluia &S FENISBURIUMTWED B6iS0 R

» chofortonIv&NnET nuiry weeuirdsumsrlaiusnio 3 du

& (oMuloNPFoUBIUNEEA aoeou numy Joo USEaS0mNESoI0n
& FnsnSonidriue Wuwnuauonats 2 0o ss 4 Ga

[ L;nﬁoqn:nas:uulﬁnldm rienrmnenBooiag Bhsasonumi



Priming

09AUAMILAILFALLA

/aﬂwﬁmﬁ
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Self Priming Pump




Pumping from T

ank

Vent
Mak-up P
3 0
€ \V4 ®
3 ~ 1
< TS
Drain i
—{ <

Vortex prevention plate

[/-|5\‘.|
A A o~
P H—
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Eccentric Reducer

CORRECT ECCENTRIC REDUCERS SHOULD BE
SOURCE OF SUPPLY ARRANGED WITH THE BOTTOMS
BELOW PUMPF FLAT WHEN SDURCE OF SUPPLY

IS ABOVE THE PUMP

. — (% CORRECT

— . (% INCORRECT




Installation photos
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Installation photos
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Pump Seal

Liquid
Seal

/Atmnsphere
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Packing Seal

Fluld Out

Fump
Casing -

Impaller —

Slack Foll
300G

*
Slnrvas

Lantarn Ring)
i

Flush Part
Plugged, No

!
Stutfing Box
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Mechanical Seal

Secondary seal Stationary part
Primary seal Rotating part

Spring

Spring retainer

Shaft
Secondary seal
Mechanical shaft seal Designation Primary seal
Seal face (primary seal)
Rotati Secondary seal
otating part Spring
Spring retainer (torque transmission)
Seat (seal faces, primary seal
Stationary part - ( L L ) 77
Static seal (secondary seal)
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