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ABSTRACT: Car HVAC is one of main factors influencing a potential customer’s first impression.
It should be fault-free, which requires the most stable control performance. So, the control
algorithm consists of a proportional feedback only, not with an integral action needed for elimination
of steady-state errors. To reduce the errors and make the response faster, feedforward algorithm
based on predicted thermal load is added. To evaluate the performance, car HVAC is dynamically
modelled and its control logic is simulated. The results shows that the proportional feedback leads
to about 4 T of steady-state error. When the feedback is combined with the feedforward algorithm
and with a set value update based on disturbances, it predicts less than 1 C of control error and
improved thermal comfort.
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Fig. 1 Schematic of car HVAC system.
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Fig. 2 Control system of auto HVAC,
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Fig. 3 Actuation of the air mixing damper.
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Fig. 4 Lumped model for car HVAC.
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Fig. 5 Heat load according to solar radiation.
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Fig. 6 Block diagram with proportional feedback
control loop.
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Table 1 Variable specifications

variable Value or function
Tam[T] 32
Maximum Galkg/s] 10.1017
M kgl 403
A, [kg] 20
CI)Z [J/kg"KJ 3,500
kp[W/C] 40
kralm?l 0.93
G, lkg/s] =0.000112 x Speed[km/h]
K [W/m2<C] 7.0
A, [m?] 6.0
By, Bay m 0.04, 0.4, 0.0017
Gy 4.0
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Fig. 9 Solar radiation as a disturbance.
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Fig. 13 Relative flow rate of the blower.
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