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Causes of anthropogenic greenhouse effects due to human activities.
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Constant output load
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Fig. 1.27 Load Types and V/F Patterns
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Load torque type

Torge —>

! _

" Frogquency (spoad)

P Frogquoency (speed)

e roquency (spaed)

Constant torque load

Vanable torque load

Constant output load

Conveyor
Cart
Roll drive

Fan
Pump
Blower

S

Machine tool (spindle drive)
nder (center drive)

= =
\/

e

Constant torque pattarn

Oufpot volage V)

S—

Nase froquoncy
Output frequency [Hz]

Variable torque patternm

Qupet vollage (V)

i
Nano !voqv.'\cjy
Output frequency [Hz)

Constant output pattern

r—

Base oegquancy
Output frequency [Hz]

T = constant:
Torque constant load

T/N? = constant;
Squared variable torque load

T>XN = constant:
Constant output load

Fig. 1.27 Load Types and V/F Patterns
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QN
Py _(N,)=(Q_,)2

2 )

Qu_ 0y
Q) (Dy°
By _1DiF
P, (02)2
Wy _0y°
W, - (Dg)5

Q : Air Flow (m®h)
N:R.P.M

P : Pressure
W: Motor Power
D: Fan Diameter

T AT

UNITS CONVERSION

CEM™7 o)
CFM  4.72x10™ (%)
Lis 2.1 (v )
Lis 12348  CFM

ST RS I e T SR

33

Office
Laboratory 4-6

Cinema 10-15
Class 10-20
Workshop 6-10
Garage 6-8
Bath 6
{ Lavatory
Kitchen

Home

Bakery
Mosque & Church - 8
Restaurant 5-8
Moulding Wbrkshop1 5-20
Spinning Workshop 20

atm 406.8 in-wg
atm 14.7 PSI
in-wg 249.1 pa

in-wg 3.613x102 PSI

pa 145x10% PSI
i T

bar atm
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Power Factor Correlation

Active Power (kW

Total Power (KVA)

Power Factor = Active (Real) Power

Total Power
Reactive § m
Power kVA
= Cosine (0)

Figure: Power factor of electric circuit © UNEP 2006



Capacitor sizing to improve PF

COS ¢, = PF, = kW/KVA,
COS ¢, = PF, = kW/KkVA,

T Reactive Power

Reduction
KVARI = kW.tan®,

1‘ '
d KVARY = kW.u\*n¢_ P,

TO INCREASE POWER FACTOR, KVAR, MUST BE REDUCED TO KVAR,

AN
~

kW

CAPACITOR SIZE = kW (tan ¢, - tang ;)

EXAMPLE:
REAL POWER kW = 100J KW = 100 I
PF = 0.7 NEW PF = 0.95
= U ECF T, — \2-19
30, = taox 49 Xi= o 32
VAR, = 102 kVAR KVAR, = 32.9 kVAR
Capacitot Size = (»= (lre2 — 6.32) = 6 (.13 e v ATX

PV U)S REOUIRELDL

S 102 +132.9 = 6ol
DS TROE ey O e s iE g T e
CAPACITOR SELECTED




Calculation of Power Factor Compensation

power vector COS 61 CO0Sf2
0.9) 0.92| 0.94| 0.96]| 0.98| 1.00
Required quantity 0.8 0.27 0.32 0.39 0.46 0.55 0.75

0.81 0.24 03] 036] 043] 0.52 0.72
0.82 0.21 027 0.34] 041 0.5 0.7
0.83 0.19] 0.25[ 0.31 0.38] 0.47 0.67
0.84 0.16] 0.22]| 0.28] 0.35| 0.44[ 0.65
0.85 0.14] 0.19f 0.26] 033 042 0.62
0.86 0.11 0.17{ 0.23 03[ 039 0.59
0.87 0.08] 0.14 02| 0.28] 0.36 0.57

KVAR

KW 0.88 0.06 0.11 0.18 0.25 0.34 0.54
0.89 0.03 0.09 0.15 0.22 0.31 0.51
Exsample 0.90 — 0.06 0.12 0.19 0.28 0.48
Loading state ;2000KW. PF(cos 8 1)=0.82
Power factor improvement;cos 8 2=0.96 before the improvement ;cos 6 1
2000KW X 0.41=820KVAR after the improvement ;cos 0 2

Required quantity; static condencer 820KVAR Required quantity; KWx table
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