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Introduction Methods cont’d

« The operation of building ventilation systems usually assumes peak Selected Climate Locations
occupancy, leading to over-ventilation and energy waste. Table 2: List of chimate locations
* Dynamic ventilation reset (DVR) enhances energy efficiency by adjusting Climate Zone Climate Type
outdoor air flowrate based on real-time occupancy. Miami. FL 1A Very hot humid
* Prior studies have investigated DVR strategies at the zone level, system level,
.. : : : Tucson, AZ 2B Hot dry
and their integration, but performance comparison between different DVR . .
 ASHRAE Standard 62.1-2016 introduced the occupied standby mode, the New York City, NY 4A Mixed humid
impact of which on energy performance needs to be investigated. International Falls, MN Very cold
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Baseline System Zone Baseline System Zone Baseline System Zone Baseline System Zone Baseline System Zone
Occupancy Modeling (LBNL Occupancy Simulator) P cumate osmn i conr g
St trancitlan suerite Fig. 4: Annual HVAC energy consumption between the baseline and DVR strategies
T e — * Fig. 5 shows annual heating, cooling, and fan energy consumption of DVR

strategies with and without occupied standby mode. The percentages on the
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e Use EnergyPlus as the simulation software. Miami - 1A Tucson - 2B San Dlego 3C New York City - 4A Internatlonal Falls -

Climate Zones and Locations

* Develop separate models for the three ventilation control strategies (Table 1).

* Rely on the Energy Management System (EMS) in EnergyPlus to implement
occupancy-based controls (Fig. 3). * Fig. 6 compares ventilation performance using ventilation ratio, the ratio of

actual outdoor airflow rate to the requirement per ASHRAE Standard 62.1.

Fig. 5: Annual HVAC energy performance for DVR with and without occupied standby mode

Table 1: Overview of ventilation control strategies
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EMS Logic Conclusions
If ZN_1_OCC =0, SET
ZN_1_OCC_SCH_Reset =0, Actuators * Relative to the baseline without DVR, system DVR achieved more energy
e Terminal Unit . . . . ey .
BLSE; } Minimum Airflow savings than zone DVR (9.4% vs. 6.6%) only in hot-humid climates, while in

SET ZN_1_OCC_Reset = 1,

T $SyEn Ouldont mild and cold climates, zone DVR achieved more savings than system DVR
o 0. . (average 13.8% vs. 1.0%).
SETZN_1 OA =0 * Considering occupied standby mode provided additional energy savings by an
average of 6% for zone DVR and 1.8% for system DVR across all climate
Program Calling Manager locations.
e Manage execution of EMS logic * Zone DVR maintained satisfactory ventilation, but system DVR caused under
ventilation.

Fig. 3: Overview of EMS control framework
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