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The measured field survey for the improvement of the working
environment of workers in the plant factory
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Abstract : A plant factory system is getting the spotlight as alternatives to cope with the weather anomaly and food
crisis because of the global warming. A study on 'Plant Processing Factory System’ has been proceeded to develope
"low—carbon green growth’ since our government selected it as the green technologies in 2010. The plant factory has
played a major role in growth industries connected to many other fields like low—carbon as well as lighting and
automated system. This study is aimed to solve the problems on low productivity and health problem of plant workers
caused by highly concentrated carbon dioxide and low temperature in each process in the plant factory. It is aimed

to research data to understand the actual conditions of plant workers and improve the thermal environment.

Key Words : 2] &7} 37 (Plant Processing Factory), 2 W3 7] & (Indoor Air Quality), 24l 37 7]4 (Improvement

of In door Environment)
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Fig 2. Measurement point and measurement area
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Fig 3. Configuration diagram of the air conditioning
system
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Fig. 4 Weather conditions outside of the summer and winterd
Table 2. Horizontal the measurement temperature of winter (1.5m)
s
Tl | Al A2| A3| A4| A5| A6| A7| A8| A9| BiI| B2| C1| c2| c3| c4| c5| cs| C7| C8| C9
097104l 154| 152| 149| 145| 147| 149| 148| 15| 151| 15| 157| 145 146| 15| 142| 132| 141| 14| 139] 143
107114] 157 153| 152| 14.8| 147| 145 145| 144| 147| 151| 151| 149| 148| 146| 148 148 149| 146| 145 15
117124 151 158| 158| 154| 159| 155| 152| 151| 152| 153| 153| 151| 149| 144| 146| 14| 138| 139| 135 139
127134 161 151| 155 156| 15.1| 14.8| 146| 142| 143| 144| 145 152| 158| 156| 152| 153| 15| 148| 145| 144
137144 168| 164 168| 16.1| 16.8| 168 166| 16| 162| 161| 168 142| 141| 15| 142| 142| 143| 14| 142| 14
147154 161 16| 167| 16| 16| 15| 153| 153| 155| 164| 155| 156| 159| 164| 158| 15| 147| 147| 144| 156
157164l 16| 15| 155 151| 15| 151| 14| 158| 152| 15| 151| 13.1] 132| 135| 133| 135| 132| 13.1| 133| 133
167174l 155| 155| 153| 149| 146] 145| 14| 145| 145| 145| 146| 167| 159| 158| 155| 151| 152| 155| 152| 151
Table 3. Horizontal the measurement temperature of summer (1.5m)
aa | A1 | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | B1| B2| C1| C2| c3| ca| c5| C6| C7| C8| C9
097104 181 | 173 | 162 | 176 | 169 | 16 | 168 | 156 | 159 | 15| 157| 145| 146| 15| 142| 132| 141| 14| 139] 143
107114 176 | 171 | 173 | 181 | 168 | 159 | 158 | 15 | 151 | 171 | 176| 153 | 151 | 158 | 156 | 155 | 151 | 158 | 151 | 152
117124 169 | 169 | 165 | 17.3 | 168 | 168 | 164 | 159 | 158 | 175 | 179 | 154 | 156 | 159 | 154 | 158 | 151 | 156 | 152 | 151
127134 165 | 163 | 166 | 162 | 163 | 159 | 163 | 156 | 155 | 169 | 168 | 159 | 151 | 156 | 153 | 156 | 159 | 154 | 151 | 151
137144 181 | 178 | 172 | 175 172 | 169 | 173 | 162 | 169 | 179 | 178 | 15 | 162 | 163 | 16.4 | 16.1 | 165 | 163 | 165 | 16.1
147154] 179 | 185 | 181 | 176 | 173 | 172| 17.3 | 168 | 168 | 178 | 178 | 166 | 164 | 16 | 16.1| 159 | 154 | 156 | 159 | 158
157164 176 | 175|171 | 173 | 169 | 168 | 169 | 16.1 | 159 | 175 | 178 | 164 | 169 | 169 | 17.1| 168 | 165 | 167 | 168 | 168
167174l 179 | 173 | 169 | 17.1| 168 | 168 | 168 | 161 | 162 | 172 | 171 | 169 | 17 | 168 | 167 | 165| 168 | 163 | 168 | 163
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Table 5. Washing space CO2 concentration (ppm)

A%
A7 Al A2 A3 A7 A8 A9
09A| ~10A| | 2861 | 2796 | 2852 | 2824 | 2844 | 2819
10AI~11A] | 3059 | 2948 | 2957 | 3053 | 2993 | 2822
TIAI~12A] | 2774 | 2892 | 2666 | 2789 | 2776 | 2735
12A|~13A] | 2531 | 2675 | 2589 | 2603 | 2508 | 2601
13A[~14A] | 2292 | 2433 | 2241 | 2253 | 2209 | 2200
14A[~15A] | 2374 | 2450 | 2347 | 2396 | 2292 | 2370
15AI~16A] | 2551 | 2511 | 2431 | 2469 | 2451 | 2516
1BAI~17Al | 2613 | 2562 | 2513 | 2521 | 2474 | 2469

17AI~18Al | 2253 | 2329 | 2230 | 2233 | 2204 | 2201

Table 6. Packaging space CO2 concentration (ppm)

A7 e B2 B5 B8
09A] ~104A| 4609 4917 4900
10A1~114A] 4182 4429 4565
1A~ 124 4158 4351 4235
12A] ~13A| 3986 4236 4069
13A1~144| 3327 3376 3343
14A] ~15A| 3754 3735 3667
15A] ~16A| 4037 3912 3835
16A1~17A| 3829 3957 4028
17Al ~184]| 3481 3399 3368
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Fig. 9 CO, concentration of the measurement point
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Table 7. PPD distribution of summer and winter

s s =
09A1 ~ 104l 24.3% 18.3%
10A~114A] 20.6% 16.9%
TTA[~124] 17.0% 12.1%
12A1~13A| 25.9% 12.3%
13A]~ 144 15.0% 10.4%
14A] ~154] 13.9% 10.6%
1541 ~ 164 18.9% 13.5%
16A~174A] 23.5% 15.8%
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