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3. HEADLOSS
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(1) ¢ # e %#c (Resistance Coefficient for Fittings )
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4. PUMPS
¥ % ' Pump = Increaser of Mechanical Energy of Fluid
R LR BEE O Y E GEE 0 M4 R
P v’
Y CHieE R anm AL s + + 7))
74 2g
s %8 —— Total Head -
2
o Total Head H = i + 4 + 7
74 2g
2% Pump Head = Rp H i€ Eaniz R R 3 e

(R4 42) (R ingz TR | H B HE)
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= Total Head Delivered by Pump to Fluid
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Tt £ 8 | (Specific Weight)st "€ & %A | (Density of Weight)

FE

P

WHP = Water Horse Power ("k & # )

= The Power Delivered by Pump to Water (Fluid)
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: BHP = Brake Horse Power (#]# 5 #4 )

= The Mechanical Power Input to the Shaft

of the Pump (&R fnfij » i3 5 )

= Shaft Horse Power of the Pump (& #h5 4 )
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Pump = Increaser of Mechanical Energy of Fluid

ReA - FAEE O P NRME (R W) B RG
Pump Head = Total Head Delivered by Pump ( to Fluid )
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6. Energy Equation

e T ERA

o] (6) 77 2 i AR F oA d o aE OB 4
PO RERAtLE > L 5ERQ - 0> > 7 Headloss A
#2 >+ 5 Pump Head 4, %> -

e S ERL —

B BOARPB R+ R B RG —B R IE = RO IR R

2 2
b W g = g
7 28 7
2 2
& f,=( Lo,k + 7,) —( A + Z, )+ h,
7/2 Zg 7/1

4 A SRR i £ 2 425% ( Energy Equation of Fluid )

®(6)

® P2:V2
i e —
4 ”~
/S
/ { /
/;
Z y f'f;!
7 S 22
P1:V1 (O /
-— — ( i /’
— - | /
= g
i T
| !

%1
A

%1
#




k1
#

k1
#

6.4
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Pump Head = Increment of Mechanical Energy of the System -+

Headloss happened in the System
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Pump head

Water flow

Fig 1.20. Putting different pumps in parallel.

b

i
Water flows

Fig 1.21. ldentical pumps in series.
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Pump head

Fig 1.15. Characteristic resulting from three identical pumps in parallel.

Pump head
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Water fiow

Water flow

Fig 1.16. Control of pumps in parallel.
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(D= H-Q AT 2240 RPM, PUMP A
@= H-Q AT 2128 RPM, PUMP B
®= H-Q OF PUMPS A & B IN PARALLEL
(@)= SYSTEM-HEAD CURVE, ALL FRICTION
4
140 OPERATING /
L, POINT~ /
12 = "“‘-----..mL [ —
3 H“\\ =~
£ 100 . N \® /|
< \@ //
g 80— /
I /] s
- 60} Ve
e P
4 /
20 ,/
--//
0 400 800 1200 1600 2000 2400

GPM

Fig. 1.61 To construct the combined head-capacity curve for two pumps in

parallel, the individual capacities of each pump are added at various total heads.

(D= H-Q AT 2240 RPM, PUMP A
(@= H-Q AT 2128 RPM, PUMP B
®= H-Q OF PUMPS A & B IN PARALLEL

@- SYSTEM-HEAD CURVE INCLUDING A
110-FT STATIC HEAD COMPONENT

140

120 2

L®
—<"“--.

8
7

80

TOTAL HEAD (ft}

60

STATIC
HEAD

40

1] 400 800 1200 1600 2000 2400

GPM

Fig. 1.62 Performance of the two pumps from Fig. 1.61 operating in a system
where the static head is 110 ft.
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Fig. 1.57 Series and parallel operation of pumps with flat head-capacity curves.
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Fig. 1.58 Series and parallel operation of pumps with steep head-capacity
curves, '

%1
A

e

%1
#

e




S INRMIIRBRITARRE

lﬂﬂ

SITAHANAE AR PHZR2KLI7T95515E
F3E 1+ 886 2 2792 6898 T Ep ¢ fluxtek@ms2l.hinet.net
{28 : + 886 2 2792 6060  #3ik : www.fluxtek.com.tw

Chira W T e echnaolegies, Y.
BELARAREREEREKEARRRTY

gl A B 5% B B AT AT 22898106 F

%35 1 +86 512 5782 7898 F ¥ ¢ fluxsystem@vip.sina.com
{28 : +86 512 5782 7889 @yt : www.fluxtek.cn





