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Local or distributed heating systems are often source of non-uniform thermal environment 

including indoor air velocity flow field and radiant and global or operative temperatures. The airflow 

and temperature fields around a human being determinate magnitude of the person’s thermal 

sensitivity, thus causing certain level of its discomfort. To quantify that specific kind of human’s 

sensitivity were proposed several parameters which are mainly based on statistical evaluation [1], [2]. 

In our study are used the same qualities on which are the statistical parameters based in order to 

prevent the non-uniform thermal state by means of input control signal of controllers of heaters.      

The basis is multi-parameter maps which content basics quantities measured in the space or acquired 

indirectly. Then was assembled a group of matrixes which contains all possible thermal states. Thus, 

the control input signal just picks up the targeted vector state and readjusted the control units of the 

heater. 

The controlled space is equipped with conventional heater and the radiant infrared heater. The 

possible local discomfort is evaluated through above mentioned temperatures, respective their 

differences: according to the ISO 7730 [4] a 3°C air temperature difference between head and feet 

gave a 5% dissatisfaction level of presented occupant mainly at sedentary activity. Simultaneously is 

assessed the asymmetry of thermal radiation and both quantities became the controllers’ input signals 

upon which action are both heaters’ powers readjusted. 

 

Keywords: 

Indoor thermal comfort, asymmetry of thermal radiation, CFD model, local mean air velocity, 

thermal sensitivity parameter, thermal radiation field, radiant heater. 

 

References: 

[1] L. Hach, L., Katoh, Y., Kurima, J.: Utilizing 2D-Airflow Patterns in PD-Index Evaluation of Non-

Uniform Thermal Environment in Single-Zone Space. FLUCOME 2003, 7th Symposium on Fluid 

Control, Measurement and Visualization, Proceedings ISBN 0-9533991-4-1, Sorrento, Italy, 

August 2003. 

[2] B.W. Olesen: Thermal Comfort Requirement for Floors Occupied by People with Bare Feet, 

ASHRAE Trans., Vol. 83 Part 2, 1977. 

[3] Saltelli A., Chan K., and Scott E.M. (Eds.). 2000. Sensitivity Analysis, ISBN 0-471-99892-3, John 

Wiley & Sons Ltd. 

[4] ISO 7730, Moderate Thermal Environments - Determination of the PMV and PPD indicesand 

specification of the conditions for thermal comfort, 1995.1) 

[5] ASHRAE 1992. ANSI/ASHRAE Standard 55-1992, Thermal Environmental Conditions for 

Human Occupancy, Atlanta: American Society of Heating, Refrigerating, and Airconditioning 

Engineers, Inc. 


