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ABSTRACT: Recently, the use of UVGI system has been increasing in both medical and
nonmedical buildings for the control of environmental microorganisms. In the present study,
irradiance performance test of UVC lamp was carried out and indoor air sterilization effect of

UV ray for preventing transimission of air borne contagion was investigated by using manu-
factured UVC air sterilizer. Experimental results show that the effective irradiance of UVC
lamp is strongly dependent on air velocity and temperature in irradiance performance test. An
individual microbiological killing effectiveness experiment also shows that the average kill rate
of two microbiological samples such as bacteria and fungus is about 92% by using manu-
factured UVC air sterilizer. Additionally irradiance performance experimental results also show
that the ballast is very important factor to keep up irradiance performance of UVC lamp.
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Fig. 1 Irradiance w.r.t. air velocity for values
of temperature.

Table 1 Specification of experimental instrument

Instrument Maker Specification
Sampl’ air (mK?% France AES Flow rate 100 L/min, Tolerances *5%

Petri dish Korea, SPL Innner diameter 90 mm

Incubator Korea, Balmann Tech. | Temperature tolerances 0~20TC *£0.1, 20~50TC +£0.2
Colony counter Korea, Chang Shin Pan counter, resister counter, 220 V
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Fig. 2 Temperature variation w.r.t. time.
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Fig. 3 Lamp blaster inlet voltage and current
variation w.r.t. time.
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Fig. 5 Lamp blaster inlet voltage and current
variation w.r.t. time.
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Fig. 6 Photograph of test result in the case of
non-running UV-C air sterilizer.

Table 2 _ Test result in the case of non-run-
ning UVC air isterilizer

Sampling air{ Number of

Hth. Table 20X ¢} Zo] Ao FHATY H
FAE F7] WYY 99 BHAFo) 570 CFU/m’
oz yEgen Qw AFe 410CFU/m’ez
veg ol g4 AdFBdAN ZAE RE
o & wWFHA (Petridish)e] 2 yFo o
#& 3 #oltlk =T Air Samplere 718 1%
¢ 100LE FUste wigHAd FEA7E W
Ho 2 Ade EXslez Falye] o3 FLe
o gt ez o g 49 Ad 7 EIHA
Hed oA 37 Fo H3HA @#e FAEE
Fdstd WA FEANAA e Alr Sam-
plerel] oj& MFxAe EHoz B 4 gt}
Fig. 7& AN#A =g F71477] 715 823 9
Fo HAA EAF ATFE WG AAES
ez ek B3, AF7) JHE 8AI AT Fo
XA ATFl g 4¥ZHE Table 3994
BaFa gty oM Agd Az Fol HAHF
ol A A A RE TSI A AT HF
H71E 95t AHErle 7] EEFEREH 20
cmEHE 10cm FHOE 50cm $IHAA &R
3t A3E YElW L Table 394 R uis}
Zol AF7loA olAALZ} 20ems] #E71Y) &
T uZ geiME A 7Y HE dT&L
oF 06.2% Eoli, o]AAT 30cm¥ AHE &
89.4%, 40cm¥ 7§ 89.6%, 50cm S 955%

(a) PCA ager

(b) PDA ager
Fig. 7 Photograph of test result in the case of

8 hours running UV-C air sterilizer.

Table 3 Test result in the case of 8 hours
running UVC air sterilizer

) Distance (cm) | Average
Strain kill rate
| 20 [ 30 [ 40 [ 50 | " (09)

Bacteria (CFU/m®)| 30 | 80 | 50 | 10

Strain Ager flow rate colonies 926
(L/min) (CFU/m®) Kill rate (%) |94.8/86.0{91.3/98.2 :
Bacteria| PCA 100 570 Fungus (CFU/m% | 10 | 30 | 50 | 30 607

Fungus PDA 100 410

Kill rate (%6) |97.6|92.7|87.9|92.7
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