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FIGURE 8-2 Valve Throttling Characteristic Comparison
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FIGURE 5-15 Diverting Valve

FIGURE 5-16 Mixing Valve
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FIGURE 5-17 Single Seated Two-Way Valve
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FIGURE 5-18 Double Seated Two-Way Valve
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Fig. 1. Globe Valve Components.
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Fig. 10 Typical Flow Characteristics of Valves
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Fig. 11 Typical Performance Curves for Linear Devices at
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MODEL AD-30 | AD-35 | AD-45 | AD-55 | AD-75 | AD-95
AR VOLUME (CMM) B3 | 48 | 0 | 625 | 82 | 15
COIL FACE AREA (M?) 0185 | 0232 | 0258 | 047 | 0462 | 0584
TUBES HIGH 8 10 12 12 16 16
FINNED LENGTH ( mm ) 610 | 610 | 610 | 760 | 760 | 960
DESIGN CONDITIONS Chilled water 7°C inlet-12°C outlet  Air inket Temp. 27°C DB, 20°C W8
4 ROWS 1089 | 1395 | 15435 | 18419 | 24520 | 32942
% COOLING CAPACITY 6 ROWS 13709 | 17,209 | 20581 | 26,704 | 35509 | 46,050
g ( KCAL / HR ) 8 ROWS 16,247 | 20412 | 2443% | 31,142 | 4145 | 49,755
B 4 ROWS %3 | %5 | 51 [ 613 | s [ 1o
- WATER FLOW RATE 6 ROWS 56 | 513 | e86 | 8 | 182 | 183
a (L / mim ) 8 ROWS 542 | 680 | 815 | 14 | 138 | 166
4 ROWS 402 | 719 | 164 | 0% | 0% | 1s
HEAD LOSS 6 ROWS 15 | 1% | 1% | 255 [ 254 [ 48
(m. Ad) 8 ROWS 242 | 24 | 243 | 44 | 446 | 11

NOTE: COOLING CAPACITY BASED ON 10 FPI COIL.
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A Pw=0.122 x Vw
X L (MmAQ)
L=(ELXRow)/(KS) +0.11
X(Row/KS +1)

EL: (m)
Row:
KS:

EL=2.4m
Row=6
KS=2

Vw =1.8 m/s

L=(2.4x6)/2 + 0.11 x
(6/2 +1) = 7.64

A Pw=0.122 x 1.8
7.64 =2.6 mAQ

X
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.Series-loop piping system( )

&) A | B |
Hot or _ )
chilled water Terminal units
generator
I

Figure 19.9 Series-loop piping system.

Terminal units

{[:El, |-L5upp|}f
7 ¥ 0

Hot or Return

chilled water
generawr

Two-pipe direct-return system

Figure 19.10 Two-pipe direct-return system.
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Two-pipe reverse-return system

Terminal units

Supply 1 [
Hot or Return
challed water
generator

Figure 19.11 Two-pipe reverse-return system. -

Four-pipe direct-return system. (or reverse return)

'@} @ : Supplies L H

Hot
Chiller water A C
EEII#IBIDF

_ Returns r =T

-
Terminal units

Figure 19,12 Four-nine direct-return svstem 15
g pipe direct-return system,



Common pipe

Primary

pump
L Ly

D ]
-
Chiller #2 Chiller #1 Secondary
S A B pump
! [ : |
l’ [ : | A Secondary
I : I : g-r loop valves
| : | ' E Terminal
ll 1 : : = units
| | | | S B . :
LN LN Primary
loop
¥ valve
C

Figure 19.13 Nested system with variable flow using constant-flow

chillers.
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$ 3-Way control

Valve for
/ secondary circuit

Common Flow
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( AHU/FCU ) 3way

2way



(C)

single chiller system( )

single pump two chiller (

5'F

54°F §
H22°C]

N’




chiller

54°F
[122°C|

t

chiller
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P-S , -
(PS )

Primary-Secondary

configuration Manifolded Production Pumps

production
&) distribution pumps
pump

yduction

|WF1‘ - -t
- . .
- + isolation
o Ives
tnbution T ya

two-way valve
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(1)

/ /
Brake horse power=BKW=(IpsxKpa)

= X (1000x )

(2)

(characteristic curve)
total Dynamic head( )
Brake horse power
efficiency
capacity
NPSHx

curve

(1000xn )

kw
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(3)NPSH; and NPSH,
NPSH,(NPSR) :Net positive suction head Required

pump vapor
pressure ,

NPSH_(NPSA) :Net positive suction head available
NPSA>>NPSR
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(3)NPSH,

Head

Head

and NPSH_

High on capacity curve selection

T

l Low required NPSH:
==E_//‘ larger casing (larger eye)

Flow |

[
\_\f End of curve selection

High required NPSH;
_/f small pump casing (small eye)

Flow

Dnslgn Flow

e R = e [ —— — - OO Y m
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(4)

( AFFINITY Law )

D constant pump
— N H (&)2
N pump

HR

HP, _(D1

HP, D,

B (m)B
HP2 o N2
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FIGURE 4-4 Typical Cooling Tower Piping Systems
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DESIGN|PRESSURE 1., M%
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FIGURE 4-16 Varlable Speed Pump Operation
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FIGURE 4-19 Effect of Viscosity
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VPF (Variable-primary flow)

Variable-Primary-Flow Systems

optional Dypass =
with three-way valve

(VPF)
Variable Primary Flow (VPF)
System
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ABS
PVC ASTM/BS/JIS/API/DIN/
ANSI / CNS / JPI

schedule
NO.
Sch. No =1000 P/s
P: (psi kg/cm?)
S (psi kg/cm?)
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(TAI

4. Equipment Pressure Loss Method

HVAC

Equation 13-1

f|-l:|'~"|'z = ﬂﬂw, EJﬂF:]rﬂF-I
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Figure 8-28 Base Plate Mounted

Centrifugal Pump Installation (ASHRAE)
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