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Abstract—WOLED is widely used as lighting for high efficacy 

and little power consumption. In this research, power factor testing 
between WOLED and fluorescent lamp to see which one is more 
efficient in consuming energy. Since both lamps use semiconductor 
components, so calculation of the power factor need to consider the 
effects of harmonics. Harmonic make bigger losses. The study is 
conducted by comparing the value of the power factor regardless of 
harmonics (DPF) and also by included the harmonics (TPF). The 
average value of DPF of fluorescent is 0.953 while WOLED is 0.972. 
The average value of TPF of fluorescent is 0.717 whereas WOLED is 
0.933. So from the review of power factor WOLED is more energy 
efficient than fluorescent lamp. 
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I. INTRODUCTION 
OWADAYS, more research effort is put on energy 
efficiency issues. Researcher has been doing research to 

find more energy-efficient lamps. Australia and Europe tried 
to eliminate the use of incandescent lamps in 2009, while 
China targets complete replacement in 2016. The underlying 
reason is because incandescent bulbs waste a lot of electrical 
energy into heat. Based on a research data incandescent lamp 
has efficacy 14 lm / w, halogen lamp has 20 lm / w, 
fluorescent has 60 lm / w, and WOLED has 100 lm / w [1]. 

Based on the data above, it is clear that fluorescent and 
WOLED are more efficient than incandescent bulb. Although 
fluorescent and WOLED has higher efficacy, both of them 
cause harmonic distortion due to the use of non-linear 
component. Fluorescent has non-linear component in the 
inverter [2], while WOLED using electronic drive to get the 
corresponding voltage obtained from the power [1].  

Power Factor (PF) showed how effectively energy is 
transferred from the power source to the load [3]. Resistive 
load has PF = 1 because all the energy is absorbed by the load 
while the inductive load and capacitive load has PF with range 
of value between 0 and 1. The closer value of PF to 1 the more 
efficient an appliance of consuming energy. This research is to 
test the efficiency of fluorescent lamps and WOLED with PF 
parameters. Because fluorescent and WOLED have 
semiconductor components that give rise to harmonic then 
TPF (True Power Factor) is used in the calculation of power 
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factor which has two components, DPF(Displacement Power 
Factor) and DF(Distorting Factor). The test is performed using 
the three-phase star arrangement. 

II. POWER FACTOR 

A. Power Factor (PF) 
AC power has low losses in the transmission if the current 

isn’t distorted and it’s synchronous with the voltage (no shift 
angle). Incandescent bulbs have resistive properties that the 
current is synchronized and proportional to the voltage. On the 
other hand, fluorescent and WOLED have semiconductor 
components that causes a phase shift and distortion of current 
(harmonics). 

The ratio of the actual power transmitted (real power) to the 
apparent power that could have been transmitted if the current 
was undistorted is known as the power factor [4] as (1). PF 
can also be calculated from the cosine of phase angle between 
current and voltage (Ɵ) as (2). 

 
ሻܨሺܲݎ݋ݐܿܽܨ ݎ݁ݓ݋ܲ ൌ ௥௘௔௟ ௣௢௪௘௥ሺ௉ሻ

௔௣௣௔௥௘௡௧ ௣௢௪௘௥ሺௌሻ
        (1) 

 
ሻܨሺܲݎ݋ݐܿܽܨ ݎ݁ݓ݋ܲ ൌ cos                    (2) 

 
The relationship between the apparent power, real power 

and reactive power (Q) can be seen in Fig. 1. Fig. 2 shows the 
phase shift between current and voltage. This shift led to a 
valuable component of apparent power to be negative, 
negative component of apparent power is called reactive 
power that will be returned to the line power. 

 

 
Fig. 1 Power triangle 
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