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Effects of Control Methods of Outdoor Air Cooling System on Energy
Consumption in Building
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Abstract In this study, the effects of various control methods of outdoor air cooling control system on control
characteristics and energy consumption in building are researched by simulation. The system analysis modelling is
done by using TRNSYS program package, and the control performances with existing outdoor air cooling methods
are compared with the control ones without outdoor air cooling. As a result, appropriate operating temperature
conditions of outdoor air cooling system according to outdoor temperature changes are required, and the outdoor
air/return air dry bulb temperature comparison control method among the control methods shows best responses in

energy savings.
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Table 1. Operation conditions for control methods of
outdoor air cooling system

Outdoor air cooling

Onerati .
control methods peration conditions

- Mechanical Cooling without outdoor

Basic control(Casel) . .
air cooling system

Outdoor air dry bulb

- <22C
temperature control(Case2) Outdoor temp ¢

Outdoor air/return air dry
bulb temperature
control(Case3)

- Outdoor temp. < return temp.
- 16 C<outdoor temp.<27C

Outdoor air enthalpy
control(Case4) - Outdoor temp.<22C

- Outdoor enthalpy = 15.5kJ/kg

Outdoor air/return air |- Outdoor enthalpy < return enthalpy
enthalpy control (Case5) |- 16 C<outdoor temp.<27C
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Table 2. Parameters for simulation model

Model Specifications
Overall heat-transfer coeff. (UA) =
351,534(kcal/hK)

Building Heat capacity = 24,000(kcal/K)
load(Type660) |Initial room temp. = 26T
Specific heat for air = 0.239(kcal/kg*K)
Volume = 12,633.6(m’)
Overall motor efficiency = 0.95
Max cooling capacity =
= 587,290(kcal/hr)
Power = 683(kW)
No. of heat exchangers rows = 4
No. of parallel tubes = 52
Cooling coil |Thermal conductivity of tube =
=1 (Type52a) 1443.6(kJ/hr m*K)
Thermal conductivity of fin =
203.726(kcal/hr> m* K)
Max flow rate = 1,]33(m3/hr)

Chiller(Type53)

Fig. 1. TRNSYS program for outdoor air cooling system.
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Table 3. Operating conditions for simulation

Conditions
8T
16T
26C

Parameters
Chilled water temperature
Supply air temperature
Indoor set temperature
Outdoor air cooling
control operation start time
Mechanical cooling
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Fig. 4. Control reponses for Indoor air temperatures
with control methods.
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with control methods.
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Fig. 6. Fan control signals for case2 and Case4 with
set temperature changes.
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