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Abstract

The minimum airflow of VAV terminal boxes is a key factor for comfort, indoor air quality(IAQ) and energy
cost. If the minimum airflow is not resonable, it would waste energy and make IAQ problems. There are two types
of VAV terminal box control logic. One is the single maximum, another is the dual maximum control logic. Dual
maximum control logic is more efficiency way to reduce the energy consumption. It has a minimum airflow set
point and a heating maximum set point. It allows the minimum airflow set point to be much lower than single
maximum control logic. A building simulation was conducted to evaluate the energy consumption and the TAQ
according to the control logic of the VAV terminal box. In the simulation, dual maximum control logic can save
the energy up to 6.5% compared to the single maximum control logic.
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Fig. 1 The single maximum control logic
(ASHRAE Application)
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1) ASHRAE, Application, ASHRAE Fundamentals Handbook, Ch 45. ;
2001

2) EnergyDesignResources, Advanced Variable Air Volume VAV
System Design Guide, 2009
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Fig. 3 Throttling VAV terminal unit
(ASHRAE Application)

Table 1 Outline of test building

Item Input data
Model room Office room
Simulation Floor area 12m*(4x3m)
model Volume 30m>(4x3%2.5m)
Occupancy 1 person
Il’llt.lé.ll Room air 24°C
condition temperature

HVAC system| Throttling VAV Terminal Unit

3.2 VAV Hugd "2 Qe Minimum
Agw Al A zdo] 9l Throttling outdoor 9.44x10% m’/s
VAV Terminal Unite|¥ Fig. 33 Zo] A4 = airflow
Table 2 Physical properties of materials
. Thickness Conductivity Density SpecificHeat
M
aterial - (W/mK) (kg/m) (J/kgK)
Brick 0.1016 0.89 1,920 790
Concrete 0.2032 1.95 2,240 900
Exterior wall| insulation 0.0508 0.03 43 1,210
Gypsum 0.0190 0.16 800 1,090
board
concrete 0.1016 0.53 1,280 840
Interi 1
nterior wat - Gypsum 0.0190 0.16 800 1,090
board
. concrete 0.1016 0.53 1,280 840
Ceiling —
Acoustic tile 0.0191 0.06 368 590
Acoustic tile 0.0191 0.06 368 590
Floor
concrete 0.1016 0.53 1,280 840
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3) Office Occupancy, Schedule for Occupancy, User's Manual for
ANSI/ASHRAE/IESNA Standard 90.1-2004
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