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Abstract:  The electro-optical conversion efficiency (ECE) of low-pressure mercury lamp is
affected by water temperature. Therefore, the water temperature characteristic of the lamp is very
important for the optimal design and operation maintenance of UV reactor for water treatment. Based on
the self-developed micro fluorescent silica detector (MFSD) and the ECE test method in air proposed by

International Ultraviolet Association, this paper proposed a test method for determining water temperature
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characteristics of low-pressure mercury lamp ECE, and built a device to test the water temperature
characteristics of low-pressure mercury lamps produced by 4 manufacturers. The method accurately
determined the relationship between ECE of low-pressure mercury lamp and water temperature. When the
water temperature was increased from 5 ‘C to 35 “C, the ECE of the tested lamp showed an overall
increasing trend. The ECEs of lamp A and B measured in water were similar to those measured in air, the
ECE of lamp C in water was higher than that at room temperature (35.5%), and the ECEs of lamp D in
both water and air were the lowest. The application of the ECE measured in air to water treatment would
introduce errors. Therefore, the appropriate low-pressure mercury lamp should be selected based on the

water temperature characteristics of low-pressure mercury lamp accurately measured in actual application

www. cnww1985. com

scenarios, so as to improve the efficiency and ensure the reliability.
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Fig.1 Schematics of darkroom test device
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Fig.2 Method of MFSD installation
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Fig.3 Test device for water temperature characteristics of

low-pressure mercury lamp
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Tab.1 Results of darkroom test
HAEIA | IR RY ST % HOGHAE | AR
miH B 85 /m T K/m " ’ MFSD % | o

/W (mW-cm™) TIRIW &I /%
Al 3.8 1.554 252.5 62.44 91.44 155.1 36.2
A2 3.8 1.554 253.5 62.13 90.98 155.4 35.9

LT A 0.18
A3 3.8 1.554 252.1 62.51 91.54 155.4 36.3
SEYE 3.8 1.554 252.7 62.36 91.32 155.3 36.1
B1 3.8 1.554 254.1 61.85 90.57 174.4 35.7
B2 3.8 1.554 254.1 61.54 90.12 176.7 35.5

ITB 0.12
B3 3.8 1.554 252.8 61.75 90.43 152.8 35.8
FEME 3.8 1.554 253.7 61.71 90.37 168.0 35.6
Cl 3.8 1.554 2534 61.23 89.67 142.0 35.4
C2 3.8 1.554 253.4 61.88 90.62 161.0 35.8

rTC 0.17
C3 3.8 1.554 253.3 61.26 89.71 151.5 35.4
FHME 3.8 1.554 253.4 61.46 90.00 151.5 35.5
D1 3.8 1.554 253.0 58.80 86.11 171.5 34.0
D2 3.8 1.554 254.0 57.04 83.53 170.5 32.9

JTD 0.63
D3 3.8 1.554 250.6 58.77 86.06 180.5 34.3
A 3.8 1.554 252.5 58.20 85.23 174.2 33.8
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Fig.4 Relationship between the electro-optical conversion
efficiency of low pressure mercury lamp and water

temperature
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