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Ventilation and energy performance evaluation of the office
building with variable air volume system
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Abstract

Variable air volume(VAV) system designed for improving interior environmental control
has steadily evolved over the last 20 years. Major advantage of VAV system is that VAV
technology allows a single system to provide simultaneous heating and cooling without a
seasonal changeover. Research is carried out in order to study the influence on the energy
consumption and ventilation performance of two kinds of office building with a mixing
ventilation system. Data required for performance evaluation in these building is obtained
from the central monitoring station and by measurement.
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Table 1 Building outline and cooling equipment
capacity
Buildi
YN8 building | J building
Item
total area(m’) 61,707.7 33,616
cooling area(m’) 32,2079 12,289
window area ratio(%) 35 45
450 < 1IEA
1i ity(RT) 200 X 2EA
cooling capacity ( 500 % 1EA
people(p/m’) 0.04 0.05
lights{W/m*) 18 20
power(W/m’) 7 8
turi d
V.AV. unit type | | ooort | camper
type type
V.A.V. unit control | PI control | PI control
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Fig.1 Diagram of a single duct pressure-

indenpendent VAV system
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Fig.2A Temperature distribution versus time for

various orients for interruption period of
VAV unit for J building on August 15
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Table 2 Total sensible load of ] building

1
0ad load calculation load
component
0.05(3V/m’) X 1,292(n") :
k
person X5d(ccal/hre) | Sookea/hr
light and {28(w/m’) X 1,292(m’) X
31,200k
equipment 0.86(kcal/hr/w) cal/hr
data calculated
skin | oee Cad caWAeC) g okcal/hr
from Fig.2
total sensible load 43,600kcal/hr
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Fig.3A Temperature versus time for various
orients for ] building for the operation
period of VAV unit on August 20
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Fig.3B Temperature versus time for various
orients for H building for the operation
period of VAV unit on September 8
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Fig.5A Air exchange versus time for various
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Fig.5B Air exchange versus time for various
days for 8th floor of H building
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