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A Study of Optimum Control in Building HVAC System using Reinforce Signal
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ABSTRACT: Technology on the proportional integral (PI) control have grown rapidly owing
to the needs for the robust capacity of the controllers from industrial building sectors. How-
ever, PI controller requires tuning of gains for optimal control when the outside weather con-
dition changes. The present study presents the possibility of reinforcement learning (RL) con-
trol algorithm with PI controller adaptzd in the HVAC system. The optimal design criteria of
RL controller was proposed in the Environment Chamber experiment and a theoretical analysis
was also conducted using TRNSYS program.

Key words: Reinforcement learning(73+8<¥), Optimal control(8 & Ao}), Auto-tuning(A+% %
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Table 1 Operation range of experiment system

Operation range

Indoor condition
Outdoor condition
Supply fan
Return fan

Cooling coil

Supply set pressure

24°C (75.2°F)
—5~10C

Max : 1000 CMH (0.278 m%/s), Min : 200 CMH (0.055 m®/s)
Max : 900 CMH (0.250 m%/s), Min : 200 CMH (0.055 m%/s)

Capacity : 13,608 kcal/h (4.5 HP),
Condenser : 9,072 kcal/h (3.0 HP), 4,536 kcal/h (1.5 HP),
Inlet cooling water temp : 7C, Outlet cooling water temp : 13C

45 mmAq (448 Pa)
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Fig. 4 Control performance of PI controller and
RL controller combined with PI con-
troller.
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Table 2 TRNSYS input data
System Parameter Data
Number of row deep 6
Number of parallel cooling circuits| 24
Coil face area (m%) 4.17
Heating Inside tube diameter (m) 0.02
(ngﬂng Inlet air dry bulb temp (C) 15
coil) Inlet air wet bulb temp (TC) 15
Mass flowrate of air (kg/hr) | 500
Inlet water temp (C) 10
Mass flowrate of water (kg/hr) | 100
Max flowrate (kg/hr) 2,500
Fluid specific heat (k]J/kg-C) |1.012
Max power consumption (kJ/hr) |3,500
Fraction of pump power con-
Fan verted to fluid thermal energy | 0.9
(0< fpar<1)
Inlet fluid temp. (C) 15
Inlet mass flowrate (kg/hr) 100
Control function ¥
Pipe inside diameter (m) 0.35
Pipe length (m) 345
Overall loss coefficient based
on inside pipe surface area 2
(kJ/hrm’C)
Duct Fluid density (kg/m®) 12
Fluid specific heat (k]J/kgC) |1.012
Initial fluid temperature (C) 15
Inlet fluid temp. (C) 20
Inlet mass flowrate (kg/hr) 100
Outside temperature (C) 25
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