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In this work is discussed effect of standard PI-control of indoor air temperature for a space with
mean radiant temperature (MRT) consideration. The control of indoor thermal environment of typical
residential spaces often means the maintaining desired air temperature, however, the influence of
radiant temperature would compensate secondarily. There are several ways of passive and/or active
arrangements to decrease the gap among otherwise correctly working SISO-controller and actual
temperature comfort of the occupants. There may not exist the universal guidelines for optimal control
settings due to variety of cases of radiant and air temperature balance, however for their usual
differences is sufficient to apply relation between both qualities and substitute with the outcome the
real input signal onto the controller. The simulation of the Cohen-Coon predictions for PI-controller
compared with other control method (Takahashi, Ziegler-Nichols) in MATLAB/Simulink environment
shows Figure below.
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Fig. Comparison of global air temperature response of reference room without over-heating.
A, B, C - simulation cases (from upper to bottom), E - measurements. PI-controller with
Ziegler-Nichols (A), Takahashi (B) and Cohen-Coon settings (C),|0.1|≅ 0.5 K; Tref =293 K.

Key Words:

Controller tuning, mean radiant temperature, thermal comfort parameter, simulation model.

Simulation Parameters

Max time step 300
Tolerance 1e-02
Numer. method Runge-Kutta

3rd-order
Stop time 57 600
Acceleration no

Measurement (E)

Simulation (cases A, B and C) - 3 PI-Controller Settings

PI-Controller Parameters

Ziegler-Nichols – Case A
Gain 36.1
Integral constant 8040
Tolerance 1e-02

Takahashi – Case B
Gain 29
Integral constant 9050
Tolerance 1e-02

Cohen-Coon – Case C
Gain 26.9
Integral constant 4030
Tolerance 1e-02
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