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Fan Law

Dependent
Law No. Variables Independent Variables
la C, = @y x  (DJ/D) (NN
1b pr o= pr X (DYDY (NN p /Py
le Wl = Wy X (DYDY (NN pi/ps
2a O = @ x (DYDY (pip)V? (palp)M?
Zb N = N X (Do/D)) (Plffpz)”z (szpl)“z
2¢ W= Wy x (DYDY (piip) (pafp )M
3a N = Ny x (DD QIO
3b pi = P2 X (DYDY QYO PPy

Notes:

1. Subscript 1 denotes the variable for the fan under consideration. Subseript 2 denotes
the variable for the tested fan.

2. For all fans laws (1),); = (N, ), and (Point of rating)| = (Point of rating),.

3. pequals eitherpy;orpsf

T
TAIPE! g Sl SE =Sl SN b = D) S I N A S N P. 17/55

~ TECH

4-3 ZEFRR BN UREIRTSHE

R BB B 4 VAV

O 3 Mz F Rl L AVAVEIFZ G a2ck > NERFER
(variable speed)sz & & ~ ¢ * » v i # & (inlet guide
vane)=x z. > £ kK 5 i * | F’a(damper)ﬁ'ﬁ']ﬁ :

TR 2 i p50%z v ) A B RE L &

r‘ﬁ
i e A & 4 203 30%2. 45 it

R P. 18/55

FeRE L R TR AR




Example

a Energy Used After VAV Retroflt

ENERGY USED AFTER VAV I!E'l‘ ROFIT

BEFORE
CONSTANT-VOLUME FAN
AVERAGE POWER 18 KW
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Heat-pipe fype
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Heat Recovery

0 Heat Recovery Loop

SA (= #wiz)

Qutside

576,600 Biuh heal recovery
6 tow conls 6275 elliciency
(B row coils G8% ellicency)

Entening Leaving
DB entering WB B0 leaving WB
7563 F 414F413F
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HVAC  Retrofits.  Energy
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Combined KW/RT

System
Efficiency
KW/RT

/ Chiller KW/RT

Op;}rﬁum operation CWS Temperature

Cooling Tower kW/RT

v

CWS °C
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Optimal Control Of Chiller/Coolin Bt
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Evaporative Cooling
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Evaporative Cooling
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OA Folw Rate

10,000 CMH
2.78 m'ls
3.07 kg/s

OA Intake

OA Condition
35.00 pB°C
29.00 WB°C

64.3 RH%
23.03 glkg

94.3 kilkg
1.105 kg/m3
27.20 pP°C

Power Consum
Item
Load
COP

1L T At F 59 48 (MAU)
piybgion

25.79 m¥s
30.35 kg/s

9.26 glkg

RA Condition
23.00 pB°C
15.47 WB°C

45.0 RH%
7.86 glkg

43.1 kilkg
1177 kg/m3
10.44 pp°Cc

ption Summary

Power Consumption

MA Folw Raie
102,820 CMH
28.56 m%s
33.42 kgls

MA Condifon
24.10 pB°C
17.07 wg°C

49.5 RH%
9.26 glkg

47.8 kilkg
1.170 kg/m3
12.88 ppP°c

Total Heat
585.5 kw
Sensible Heat
456.9 KW

Cooling Coil

S)

CHS Temp.
6.0 °c
CHR Temp.
120 %
CHWFlow Rate
2331 Lis
Condensate
168.9 L/hr

(o8
585.5 kW

350
167.3 kW

LA Folw Rate
97,736 CMH
27.15 s
33.37 kg/s

LA Condition
10.43 p°C
10.43 wB°C
100.0 RH%

7.86 glkg
30.3 kkg

1.229 kg/m3

1043 ppP°c

BA Folw Rake
0 CMH

0.00 m’ls
0.00 kg/s

7.86 glkg

BA Conditon
24.10 pB°C
17.07 we°C
49.5 RH%
9.26 glkg
47.8 kilkg
1.170 kg/m3
12.88 pp°C

LA' Folw Rate
97,736 CMH
27.15 mis
33.37 kgls

LA' Conditon
10.43 pB°C
10.43 we°C
100.0 RH%
7.86 glkg
30.3 kkg
1.229 kg/m3
10.43 pp°c

Total Heat
-182.4 kW

Sensible Heat
-182.4 kW

Heater

(+)

Heater
182.4 KW

Cooling Capacity
200.2 kW

Ga
182.4 kw

1.00
182.4 kKW

Fan Folw Rate
99,620 CMH
27.67 s
33.37 kgls

Recirculaion Fan

\ |

1,000 Pa (PY)
75% Eff.
LA" Conditon
15.89 pB°C
12.73 we°C
70.0 RH%
7.86 glkg
35.9 kkg
1.206 kg/m3
10.44 pp°c

Recirculafon Fan
36.9 kw
1.00
36.9 kw

SA Folw Rate
100,000 CMH
27.78 s
33.37 kg/s

SA

SA Condition
17.00 p°C
13.17 we°c

65.2 RH%
7.86 glkg

37.0 klkg
1.201 kg/m3
10.43 pp°C

Summary

386.5 kW

RSB A AR P. 32/55
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Item Heat Pipe Cooling Coil Heating Coil
Load (kW) 226.69 365.20 0.00
CoP 3.50 1.00
Power Consumption (kW) 04.34 0.00
P
BOTGE] &0 s GREAAZAIEL WP H P. 33/55

Water Heat VAV
Spray Pipes Fan
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IMRERBRIED R,

— HX (Pre-Cooling Coil)

a\

ot g

Circulating Pump

AL R R T DA

Back-draft Damper

— Air Washer
— Eliminator
— Cooling Coil
— Eliminator
—HX (Re-heating Coil)
—Re-heating Coil
Chemical Filter
Medium-filter (EU8)
Pre-filter (EU3) HEPA (EU12)
Medium-filter (EU6) Steam Humidifier
— Fan
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" i 387.4 | 2488 00 | 2169 69.5 31.7 1.5 | 9557
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WO E | 1% 20% 24%
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