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Improvement of Supply Air Temperature Reset Control by Targeting ATF for VAV Systems
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Improvement of Supply Air Temperature Reset Control by Targeting ATF for VAV Systems

Eikichi Ono and Kenji Ogawa’’

In Japan, it is common for VAV systems to use supply air temperature reset control based
on the required air flow rate for each VAV unit. In the control logic, the status of the VAV air
flow rate is determined as “Minimum”, “Adequate”, “Medium”, or “‘Maximum” by comparison
between the required VAV air flow rate and a preset threshold (threshold value between the
Medium and Adequate zones), and the reset amount is determined based on the status. In this
paper, we propose a method of appropriately setting a variable air flow rate threshold value
(boundary air flow rate) by targeting the air transport factor (ATF). The effectiveness of the
method was verified by system simulation, including the effect of reducing the minimum air
flow rate. The fan power energy conservation of the proposed logic was calculated by modeling
an office building with the VAV system (including a fan, VAV units, and controllers), where
the space was divided into multiple zones with the same or different set-point temperatures.
The simulation results showed that the fan power consumption with the proposed logic is
reduced by up to 49.5% compared with the normal control method, which demonstrates the
effectiveness of the proposed logic.
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