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Table 1 K Factors—Threaded Pipe Fittings

Nominal 90 90° Long- Swing Bell

Pipe Standard Radius 45 Return Tee- Tee- Globe Gate Angle  Check Mouth Square Projected
Dia.,, mm Elbow Elbow Elbow Bend Line Branch Valve Valve Valve Valve Inlet Inlet Inlet
10 2.5 0.38 2.5 0.90 2.7 20 0.40 8.0 0.05 05 1.0
15 2.1 — 0.37 2.1 0.90 24 14 0.33 — 55 0.05 0.5 1.0
20 1.7 0.92 0.35 1.7 0.90 2.1 10 0.28 6.1 3.7 0.05 0.5 1.0
25 1.5 0.78 0.34 1.5 0.90 1.8 9 0.24 46 3.0 0.05 0.5 1.0
32 1.3 0.65 0.33 1.3 0.90 1.7 8.5 022 36 2.7 0.05 0.5 1.0
40 1.2 0.54 0.32 1.2 0.90 1.6 8 0.19 29 2.5 0.05 0.5 1.0
50 1.0 0.42 0.31 1.0 0.90 1.4 7 0.17 2.1 23 0.05 0.5 1.0
65 0.85 0.35 0.30 0.85 0.90 1.3 6.5 0.16 1.6 2.2 0.05 0.5 1.0
80 0.80 0.31 0.29 0.80 0.90 1.2 6 0.14 13 2.1 0.05 05 1.0
100 0.70 0.24 0.28 0.70 0.90 1.1 3.7 0.12 1.0 20 0,05 0.5 1.0

Source: Engineering Data Book (Hydraulic Institute 1979)



Table 3 Approximate Range of Variation for K Factors

90° Elbow Regular threaded +20% above 50 mm Tee Threaded, line or branch +25%

+40% below 50 mm Flanged, line or branch £35%

Long-radius threaded +25% Globe valve Threaded +25%

Regular flanged +35% Flanged +25%

Long-radius flanged +30% Gate valve Threaded +25%

45° Elbow Regular threaded +10% Flanged +50%

Long-radius flanged =10% Angle valve Threaded =20%

Return bend Regular threaded +25% Flanged +50%

(180°) Regular flanged + Check valve Threaded +50%
Long-radius flanged +30% Flanged +200%

—&80)

Source: Engineering Data Book (Hydraulic Institute 1979)
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Open Expasion Tank

Vet =K Vyl(ve/vg) - 1]
Vgt = required expansion tank volume (gallon, iiter)

k = safety factor (approximately 2 is common) /—,tﬁg P’/y

V,, = water volume in the system (galion, liter) =9J7 L, /@W) %/,l 0% PP@

vp = Specific volume of water at initial (cold) temperature (ft>/ib, m*/kg)

soburcdde

v4 = Specific volume of water at operating (hot) temperature (ftgﬂb m3/Kg)

Closed Expasion Tank
Required volume in a closed expansion tank

Vet =kVyl(vi/vg)-1]/[(Pa/Pg)-(Pg/P1)]

where

Ab ”[ e.— « Dz = atmospheric pressure - 14.7 (psia)

pp = System initial pressure - cold pressure (psia)

ps = System operating pressure - hot pressure (psia)

Yo KPa . Abeolide, <+ \o}m)
10| KPO-



Thoeare 3 ppe Systeom

<™

o PCHWP)
|
M) ongd
COgF-,
'E CHILLER 22
PCHWP2

C __.

s CHILLER ¥

4 PEHWPY

L I Decaupler Ling f"l

s () Rowel

PRODUCTION LOAD

Primary Dintribdian

3:; abfow)\dj.;;
L, R e -
J@\j/wuaﬂo‘e freq. Drve

DISTRIBUTION LOAD

L L

Chiller 3

Chiller 1 Chiller 2

Lousnm
Speed ) Speed (L) Speed Y

\ " Pump 3 T

Lonstam l Constant ., R

Pump 1 ' " Pump 2

I_EP_L,L/ Suppl

-

Chilled
] lloadg Water
s (p (= Coll
Three - way , ! :"
Valve ‘
Balancing J g
Valve T
otum

(CHILLER PLANT)

(BUILDING COOLING LOAD)

o) S
PO’



Aff Comafog

G E
o (D)
3
—s | Ffon B
Y-_\'xecﬂ %Pee & (_(:_3 -
Fsf= 2 A-8-C-D P

fpsol frchon el . fro < oz <fov ~Jio
—~Jo omure Fhad -
1.853:‘7 mw[%;wﬂtw (Becl winc. o excads velity Limds)
2. e o volwme Cm}mQ cQ(I/MPQ/f or vwtiobe ar volume wic
o,)ama/rd coses  umbil AP o re&CJLaeﬂ
For ngm.P'e,; \g A(PA‘—D - 5ot Men  we rm_u,f A(a“gr‘; 0

.)/ AFP/I‘—E 450, | close V.D amcﬂ So we cdd o
A,PV'D I ArPV_D A A‘(P;P_E = 50R

. TYPE VOLUME CONTROL DAMPER -. SAFID
=100 SPK 30 SERIES
FLANGE TYPE

ool

< /I/(olori&J ( %{ weiodle o(;“”)



Pressure Drop

The tests for pressure prop of Volume Control Dampers were conducted as per ANSI / AMCA Standard 500-D, Fig
which simulate the actual site condition when installed in ventilation, supply and return air conditioning ductworks

AMCA Test Figure 5.3 . /S /ILO /e Z aerc mc
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