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A.

INTRODUCTION

This report details the findings of the measurement and laboratory test for the air purifier (Brand "Plasma
Air" Bipolar lonization Air Purifier - Model: 102C) in a controlled room size of 1,000 ft*, which was
performed by LAWN Environmental Protection Ltd (Indoor Air Quality Certificate — Certifies Certificate
Issue Body (CIB))

The test was carried out on 31 October 2008 and was to investigate the removal efficiency of the air

purifier in regards to Total Volatile Organic Compounds (TVOC), Formaldehyde (HCHO), Airborne
Bacteria and Cigarette Smoke Particulates.

MEASUREMENT METHOD

B.1 TVOC and HCHO measurement was conducted per the following steps:

Step 1: After preparation of a regular amount of VOC and before the air purifier was in operation, the
TVOC and HCHO levels were recorded for 30 minutes.

Step 2: After the air purifier was turned on, the TVOC and HCHO levels were recorded at 15 minute
intervals.

B.2 Airborne Bacteria measurement was conducted per the following steps:

Step 1: Before the air purifier was in operation, the Airborne Bacteria were sampled for 4 minutes and
sent to a laboratory for analysis.

Step 2: After the air purifier was in operation for 30 minutes, the Airborne Bacteria were sampled for 4
minutes and sent to a laboratory for analysis.

B.3 Cigarette Smoke Particulate measurement was conducted per the following steps:

Step 1: Before the air purifier was in operation, the level of Cigarette Smoke Particulate for different sizes
was recorded. One cigarette was burned for particulate generation, recorded after the cigarette was totally
burned out.

Step 2: Air purifier was turned on immediately after the cigarette was totally burned out. After the air
purifier was turned on, the level of Cigarette Smoke Particulate for different size was recorded at 15
minute intervals.
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C. MEASUREMENT RESULTS

The measurement results of the removal efficiency of the air purifier (Brand "Plasma Air" Bipolar
lonization Air Purifier - Model: 102C) are shown in the following tables.

Parameters HCHO TVOC Airborne Bacteria
Unit pg/m3 pg/m3 CFU/m?

Sampling description Survey Date

Step 1 31/10/08 86 40,400 1,063

Step 2 (after 15 min) 31/10/08 11 7,901 -
Removal rate at 15 min (%) 87.2% 80.4%

Step 2 (after 30 min) | 31/10/08 8 3,002 49
Removal rate at 30 min (%) 90.7% 92.6% 95.3%

Step 2 (after45min) | 31/10/08 6 2,514 -
Removal rate at 45 min (%) 93.0% 93.8%

Step 2 (after 1 hour) [ 31/10/08 4 580 -
Removal rate at 1 hour (%) 95.3% 98.6% 95.3%
Parameters Cigarette Smoke Particulates / Liter

Size: ym 0.3y 0.5y 1.0p 2.0p 5.0p

Unit No. No. No. No. No.

Sampling description Survey Date

Step 1 31/10/08 22,246,740 | 16,938,360 807,660 87,120 4,230

Step 2 (after 15 min) 31/10/08 21,624,480 | 4,231,050 119,250 24,750 1,270
Removal rate at 15 min (%) 2.80% 75.0% 85.2% 71.6% 70.0%

Step 2 (after 30 min) | 31/10/08 17,363,160 | 1,908,000 55,170 14,760 720
Removal rate at 30 min (%) 22.0% 88.7% 93.2% 83.0% 83.0%

Step 2 (after45min) |  31/10/08 9,894,600 723,870 31,590 6,900 360
Removal rate at 45 min (%) 55.5% 95.7% 96.1% 92.1% 91.5%

Step 2 (after 1 hour) [ 31/10/08 6,008,580 621,270 26,150 4,268 207
Removal rate at 1 hour (%) 73.0% 96.3% 96.8% 95.1% 95.1%

D. CONCLUSION

D.1 Written Conclusion

1. From the measurement results, it can be observed that the air purifier can reduce over 70% of
Volatile Organic Compounds, Formaldehyde, Airborne Bacteria and Cigarette Smoke Particulate
(0.5u — 5.0p) within 15 Minutes.

2. From the measurement results, it can be observed that the air purifier can reduce over 80% of
Volatile Organic Compounds, Formaldehyde, Airborne Bacteria and Cigarette Smoke Particulate
(0.5u — 5.0y) within 30 Minutes.

3. From the measurement results, it can be observed that the air purifier can reduce over 90% of
Volatile Organic Compounds, Formaldehyde, Airborne Bacteria and Cigarette Smoke Particulate
(0.5u — 5.0y) within 45 Minutes.

4. From the measurement results, it can be observed that the air purifier can reduce over 95% of
Volatile Organic Compounds, Formaldehyde, Airborne Bacteria and Cigarette Smoke Particulate
(0.5u — 5.0p) within 60 Minutes.
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D.2 Graphical Conclusion
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E. APPENDIX

E.1 APPENDIX A: Equipment method statement

1. Formaldehyde HCHO

Equipment: Interscan 4160-DSP
Sensor type:Electrochemical

Detectable range: 0-500 ppb
Accuracy: 2%

Procedure

® Set the FUNCTION switch to SAMPLE position to turn on the Interscan. Connect the C-12
zero filter. Adjust the meter to “0” with the ZERO control knob. Remove the filter to start the
measurement. Turn on the logger if there is a switch.

® Set the FUNCTION switch to stop the measurement or turn off the logger.

2. Total Volatile Organic Compounds TVOC

Equipment: RAE ppbRAE plus

Sensor type:Photo-ionization sensor with super bright 10.6 eV

Detectable range: 0-2000 ppm

Resolution: 1 ppb

Calibration gas: Isobutylene

Accuracy: 1 20 ppb or £ 10% of reading

Procedure

® Press the MODE key for one second and release.

® Press the Y/+ key to start the measurement.

® Press the MODE key and the display shows STOP.

® Press the Y/+ key to stop the measurement.

® Press the MODE key once and the display shows AVG READING.

® Press and hold the MODE key for 5 seconds and release to turn off the equipment.

3. Airborne Bacteria

Equipment: Biotest HYCON Standard RCS Air Sampler

Reference: Field Guide for the Determination of Biological Contaminants in
Environmental Samples

Procedure

® Clean the head and impellers with alcohol.

® Wait until all alcohol residues vaporized by turning on the RCS Air Sampler using the ON/OFF
key.

Unseal the package containing the agar strip and pull back the package top. Touching the
side of the strip, insert the strip in the drum, agar side in.

Use the ON/OFF key to turn on the RCS Air Sampler.

Select the 4 minute of 5 permanently programmed sampling times.

Press the ON/OFF key again to start the 4 minute sampling.

Remove the agar strip and replace the strip in its package and immediately seal the broken
parts of the top package with tape.

Label the strip with appropriate information.
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E.2 APPENDIX B: Calibration certificates
The calibration certificates of the equipment are attached in the following pages.

1. RAE ppbRAE
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3. Biotest HYCON Standard RCS Air Sampler
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