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Abstract In this study, the effects of control strategies of night-purge control system on control characteristics and
energy consumption for central cooling system in building are researched by simulation. The start time and set-point
temperature for night-purge control with outdoor temperature changes and building cold storage performance are
obtained. The system analysis modelling is done by using TRNSYS program package, and the control performances
with suggested night-purge control method are compared with the existing control ones. As a result, the suggested
night-purge control method shows maximum 16.8% and 28.6% energy saving in comparison with existing control
method and conventional one without night-purge control, respectively.
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Table 1. Operation conditions for night-purge control
methods

control methods Operation conditions

- Mechanical cooling
without night-purge
control

Basic control(Casel)

Outdoor air dry bulb
temperature control
(Case2)

- Outdoor temp.<22C

- Outdoor temp. <
Return air temp.

- 16 C<outdoor temp.<27C

- Obtain start time and set temperature
with lowest outdoor temp.

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

Suggested control
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Fig. 1. Simplify modeling of building.

Table 2. Parameters for simulation model

Model Specifications
Overall heat-transfer coeff. (UA) =
351,534(keal/h[K)

Building Heat capacity = 24,000(kcal/K)

load(Type660) Initial room temp. = 26

Specific heat for air = 0.239(kcal/kg[X)
Volume = 12,633.6(m’)

Chiller(Types3)

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 =
(Type52a) 1443.6(kJ/hr h [K)
Thermal conductivity of fin =
203.726(kcal/hr [th [X)
Max flow rate = 1,133(m3/hr)
Fan(Type690) Rated power = 35(kW)
. Max. flow rate = 123,311(kg/hr)
Chilled water . S
pump(Type69s) Specific heat of fluid = 4.19(kJ/kgK)

Rated power = 15(kW)

Cooling tower
pump(Type656)

Max. flow rate = 160,304(kg/hr)
Rated power = 19.5(kW)

Cooling tower
(Type51b)

Total no. of tower cells = 2
Max air flowrate for each cell =
156,000(m’/hr)

Rated power = 12(kW)

Initial temp. of sump = 29.4C
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Fig. 2. TRNSYS program for night-purge system.
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Table 3. Operating conditions for simulation

Parameters Conditions
Chilled water temperature 8T
Supply air temperature 16T
Indoor set temperature 26C
Mechanical cooling 09:00~18:00
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Fig. 3. The comparison of indoor temperature and
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Fig. 10. Energy consumptions with Cases. (lowest/highest
temperatures in a day: 19C /29.67)

Table 4. Energy consumptions(MJ/day) for lowest/
highest outdoor temperatures in a day

15.0°C/ 17.0C/ 19.0C/ 21.0C/ 22.0C/
273C 29.5C 29.6C 30.5C 30.8C
Casel 24,828 25,117 25,145 28,317 30,533
Case2 17,691 22,216 22,841 25,967 30,033
Case3 16,498 22,058 20,043 25,197 28,424
Suggeted 16,379 21,606 19,557 24,910 27,921
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