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ABSTRACT: The maintenance of thermal equilibrium between the human body and its envi-
ronment is one of the primary requirements for health, wellbeing and comfort. For the effec-
tive control of indoor thermal environment, thermostat or humidistat is used. But, it is not
sufficient to control the indoor thermal environment using only one or two parameters as hu-
man response for the indoor comfortable environment. So an environmental thermal index is
required for the control of indoor thermal environment effectively.

In this study, a PMV sensor has been developed which has integrated from various kinds
of individual sensors for temperature, humidity, air velocity, radiant temperature. After apply-
ing the PMV and PPD equation, it is possible to monitor the indoor thermal environment with
the sensor system, which is adopted to the circuit for optimization according to the human
responise with the metabolic rate and activities. The measurement was carried out to verify
the performance of the integrated sensor system in comparison with existing measurement
system, the PMV meter. As a result, the possibility of applying the PMV sensor to control
the indoor thermal environment simultaneously was examined.

Key words: PMV(predicted mean vote, 9’2 <g%), Indoor thermal environment(Z W E%73),
PMV sensor(PMV 414)
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Table 1 Comfort range of indoor thermal environment

Factors ASHRAE 55-81 ISO 7730
Comfort zone (OT) Summer 228~26C (E’I‘:) 23~26T (245%1.57)
Winter 20~236C (ET) 20~247T (22£27)
Metabolism rate <12 met
Clothing l Summer 05clo , 05clo
Humidity -

Air velocity l Summer <0.25m/s

Vertical temp. difference <3T
Vector radiant temperature vertical <5C, horizontal <10C

Floor surface temperature <29TC
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Table 2 Weighting factor for shape factor

- ™~ ay a5~ Qg
Seated person 0.199 0.102
Standing person 0.238 0.024
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