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Abstract Heat exposure risks in industrial workplaces are increasing due to global warming and urban
heat island effects. Enclosed or poorly ventilated environments are particularly vulnerable to
heat-related illnesses. This study proposes an IoT-based indoor environmental sensing and HVAC
control system to mitigate heat stress in indoor workplaces. The system was validated in manufacturing
facilities in Korea and a logistics center in Japan. Apparent temperature and WBGT were calculated
using IoT sensor data to detect heat risk levels and automatically control air-conditioning systems. The

proposed approach effectively reduces heat-related health risks while improving energy efficiency.
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[Fig. 1] Heat-stress Monitoring System
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(Table 1) Specification of IoT Sensor

loT Sensor Device

Model No. AirDeep Q/RT-AQS-201

Size/Weight 67x67x26mm/79g
Sensor Temperature, Humid’\ty

,Acceleration

Network wifi, Bluethooth
Gauging .

Temp(°C) 10~ €0
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25 222 | 231 | 240 | 249 | 258 | 267 | 276 | 285 | 205 | 304 NS I 822 | 331 | 340 | 350 | 359

30 | 228 | 237 | 246 | 255 | 265 | 274 | 283 | 292 | 302 |J31N| 820 | 330 | 339 | 348 | 358 | 367

35 | 233 | 242 | 252 | 261 | 270 | 280 | 289 | 200 | 308 | 818 | 827 | 33.7 | 346 |35 365 | 37.5

40 | 238 | 247 | 257 | 266 | 276 | 285 | 205 | 304 |JONAN] 824 | 333 | 34.3 [JS58)) 362 | 372
45 | 242|252 | 261 | 274 | 284 | 200 | 300 |3H0N| 320 | 329 | 339 | 349 | 359 | 369 | 378

50 | 246 | 256 | 266 | 27.6 | 286 | 205 | 305 | 815|325 | 335 | 345 [JoMN| 364 | 37.4

55 | 251 | 260 | 270 | 280 | 200 | 300 |IH0N 820 | 330 | 340 13501 360 | 7.0

60 | 255 | 265 | 275 | 284 | 204 | 304 | 314 | 824 | 335 | 345 | 355 | 365 | 375

65 | 259 | 269 | 279 | 289 | 209 | 309 | 319 | 820 | 339 | 349 | 359 | 369
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85 | 27.3 | 284 | 20.4 | 304 | 314 | 825 | 335 | 345 | 366 | 366 | 377

90 | 277 | 287 | 207 | 308 | 318 | 329 | 339 | 349 | 860 | 870 |

95 | 280 | 201 | 301 IRl 322 | 332 | 343 [Ja830| %64 | 374
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[Fig. 3] Heat Index Table in KOREA
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(Table 3) WBGT-based Risk Classification
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Base Heat Stress Level Health Risk Description
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[Fig. 4] HVAC Control Flowchart
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