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Abstract This study evaluates the capacity of night purging in office buildings to reduce the cooling load. RTS-SAREK
is used to estimate the performance of night purging on the steady state. To overcome steady state RTS program limitations,
we added unsteady heat transfer equations. When the ACH (Air Change per Hour) increases, the wall temperature decreases
in both the steady and unsteady states. The unsteady heat transfer rate is different from the steady transfer rate, which validates

the unsteady calculation. When ACH is low, the heat transfer rate increases continuously with time. When ACH becomes

higher, the heat transfer rate increases and decreases with time. When ACH is quite high, there exists a large difference

in the heat transfer rate between the steady and unsteady calculations, which emphasizes the importance of the unsteady

calculation.
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Calculate
transmitted solar
heat gain for each

hour, each window
Calculate diffuse
solar heat gain for
each hour , each
window

Calculate solar
intensities for each [
hour for each
exterior surface

Determine infiltration
heat gains

| _p| Sum all convective
portions for each hour

Calculate sol-air
temperatures for
each hour for each
exterior surface

Using wall/roof
conduction time [
series, calculate
conductive heat
gain for each hour
for each exterior
surface

Hourly
cooling
load

Process all the radiant
heat gains as radiant
times series: either
solar or nonsolar
(conduction, lighting,
people, equipment).
Determine lighting, [ The result is hourly
occupant, equipment N cooling loads due to
heat gains the radiant heat gains.

Fig. 1 Outline of RTS method.

Calculate
conductive heat
gain for each hour,
cach window

Split all heat gains into radiant and convective portions
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Fig. 2 First floor plan for simulation.
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Fig. 3 Second floor plan for simulation.
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Fig. 4 Variation of outdoor air temperature with time.
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Fig. 5 Cooling load at daytime, (a) first floor,
(b) second floor.
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Fig. 6 Heat transfer rate at unsteady state in
(a) office 1, (b) office 1-2.
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