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Photoelectric Performance of G4 Lamp with LED Light Source
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Abstract In order to rapidly evaluate and screen G4 lamp with light-emitting diodes (LED) light source (LED G4),
the photoelectric performance of LED G4 lamp is studied. Using the integrating sphere, variations of the
performance parameters such as luminous flux, luminous efficiency, color temperature with input voltages of drive
circuit changing from 10 V to 34.5 V are tested and analyzed in both initial and steady states. The results show that
luminous flux and color temperature of tested lamp increase with the raise of input voltage of drive circuit in both
initial and steady states, but luminous efficiency tends to decrease. In initial state and steady state, the luminous
flux increases as much as 91. 40% and 39. 34%, and luminous efficiency decreases by 24. 3% and 28. 1%,
respectively. Furthermore, the highest temperature of the center over the tested lamp is tested by thermal imager.
The temperature increases with the increase of input voltage of drive circuit. The difference between its start value
and end value reaches 40 °C . Experimental results show that excessive input voltage of drive circuit is not suitable
for high performance of LED G4 lamp and temperature rise has a negative impact on its performance. Therefore, we
should choose appropriate operating voltage and improve the performance of heat dissipation in practice.

Key words optical devices; light-emitting diodes; photoelectric performance test; input voltages of drive circuit;
initial state; steady state
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Table 1 Photoelectric performance of the sample in initial state

Luminous Luminous efficiency / Color
Input voltage /V  Input current /A  Electric power /W

flux /Im (Im*W™1H) temperature /K

10 0.0800 0.800 70.678 88.2 2921

14 0.0887 1.24 102.24 82.5 2930

18 0.0748 1.35 110.20 81.9 2932

22 0.0662 1.46 116.70 80.2 2934

26 0.0606 1.57 122.83 78.0 2935

30 0.0578 1.73 128.83 74.3 2936

34 0.0595 2.02 135.02 66.7 2937

34.5 0.0587 2.03 135.28 66.8 2937

# 2 RATHRKOCHEERE

Table 2 Photoelectric performance of the sample in steady state

Luminous Luminous Color
Input voltage /V  Input current /A  Electric power /W
flux /Im efficiency /(Im*W™ ') temperature /K
10 0.0983 0.983 81.701 83.3 2918
14 0.0839 1.17 93.488 79.2 2925
18 0.0711 1.28 99.223 77.3 2929
22 0.0631 1.39 103.61 74.4 2934
26 0.0579 1.51 107.42 71.4 2939
30 0.0549 1.65 111.01 67.4 2945
34 0.0546 1.86 114.38 61.7 2952
34.5 0.0551 1.90 113.84 59.9 2955
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Fig. 2 Variations of input current of drive circuit with its Fig. 3 Variations of electric power with input voltage
input voltage in initial and steady states of drive circuit in initial and steady states
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with input voltage of drive circuit in initial state with input voltage of drive circuit in steady state
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