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ABSTRACT KEYWORD

Purpose: Energy recovery ventilation (ERV) systems commonly include a bypass function, but its application ~ HFO|THA |0f
o . . qs . . . AHI|A 3 M
has been limited to avoiding heat exchange when the indoor—outdoor temperature difference is small. E-[‘j:—_vl- ;TZI M|
Consequently, its potential as an outdoor-air-based energy-saving strategy has not been fully utilized. This study 021|l_-|?<<3| ZE*Z*
proposes an improved bypass control method that actively uses outdoor air for thermal advantage and evaluates its ~ Al&i 2| M=o}
energy-saving performance experimentally. Method: Unlike conventional passive bypass operation, the proposed
method determines whether outdoor air introduction supports achieving the indoor set-point temperature using ~ Bypass Control o
. . . . . Energy Recovery Ventilation, ERV

real-time indoor CO2, PM; 5, and temperature data. This enables the bypass function to operate as an outdoor air Tndoor Air Quality
economizer. Energy-saving performance was tested in a controlled climatic chamber under intermediate-season  Energy Saving
conditions across six cases combining ventilation modes and mechanical heating/cooling. Power consumption and  Experimental Performance Evaluation
indoor temperature responses were continuously measured. Result: The proposed method achieved approximately
15% heating and 31% cooling energy savings compared with heat recovery operation. In addition, bypass-only
operation demonstrated clear potential for pre-heating and pre-cooling. These findings confirm the method’s

effectiveness in reducing mechanical conditioning energy while maintaining acceptable indoor thermal conditions.
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Table 1. Evaluation conditions and experimental results of energy consumption by ventilation control strategy

Conilions Test condifions Outdoor air temp. | Indoor air temp. Results (energy consumption, Wh) Percentage
O O EHP*** ERV Total (o)
CASE 1-1 ERV+EHP (Heating) 1,287 432 1,719 100.0
Heating | CASE 1-2* Bypass** 25 20.0 — 24.0 - 388 388 22.6
CASE 1-3 | Bypass**+EHP (Heating) 1,241 218 1,459 84.9
CASE 2-1 ERV+EHP (Cooling) 717 633 1,350 100.0
Cooling | CASE 2-2* Bypass** 20 280 — 24.0 - 400 400 29.6
CASE 2-3 | Bypass**+EHP (Cooling) 598 318 926 68.6
* In Cases 1-2 and 2-2, the EHP was completely turned off, and only the ventilation system operated in the improved bypass mode.

** Proposed Bypass Control Mode

*** Total Energy Consumption of the two EHP Units Applied in the Experiment
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Fig. 4. Indoor temperature distribution and energy consumption by control strategy (outdoor air heating experimental conditions)
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Fig. 5. Indoor temperature distribution and energy consumption by control strategy (outdoor air cooling experimental conditions)
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