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Based on SIMATIC S7-200 series PLC, a temperature and humidity control system was designed for
the determination of VOC emission from furniture in environmental chamber (EC), in order to improve
the level of internal condition control in domestic products. The sectional control strategy was employed
using the combination of the PID arithmetic provided by PLC, and fuzzy control method. Simultaneously,
the transformation of relative humidity (RH) control in EC into one of the temperature controls in the
water tank was realized by applying the dew-point humidity control theory. The temperature and RH
control in EC were decoupled and stabilized after employing this method. The results showed that the
accuracy for temperature and RH was +0.4 °C and +3% when the system was applied to a 1 m’ EC,
which met the requirements of domestic and foreign standards. This system has high-quality performance
which can be applied to other scales of EC.
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Tab.1 Main performance indexes of temperature and humidity control system

Frife % AHXHR 2 S/ (W -h) HAK
Standards Temperature/°C RH/ % Air velocity/(m-s ") Air exchange rate/(AC-h~") Scale/m*
1SO 16000-9—2006"3) 23 £2 50 £5 0.1~0.3
ENV 717-1—2004'°! 23+0.5 45 +3 0.1~0.3 1.0 £0.05 =12,1;0.225
ASTM E 1333—1996!%) 25 +1 50 £4 0.5 +0.05 =22
ASTM D6007—2002!7! 25 +1 50 £4 0.02 ~1
GB 18580—2001"% 23 +0.5 45 +3 0.1~0.3 1.0 £0.05 1
(10 ~30) £1 (30 ~80) +3 0.1~0.3 (0.2~2) £0.03 <6
GB/T 31107—2014°!
(10 ~30) +2 (40 ~70) +5 0.1~0.3 (0.2 ~2) £0.03 >6
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Fig. 1  Structure of temperature and humidity control system
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Fig.2  Sectional temperature control strategy
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Fig.3  Schematic of humidity control
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Fig.5 Temperature and humidity monitoring curves
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