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Abstract

This study evaluates the performance of a PV-fan assisted Demand-Controlled Ventilation
(DCV) system for a small office, focusing on the trade-off between indoor air quality and energy
consumption under realistic operating conditions. A MATLAB/Simulink model was developed
using hourly external data from NASA POWER for meteorological and solar radiation variables,
and from AirdThai for ambient PM2.5 concentration, during April to June. These datasets were
used as substitutes for outdoor sensors and combined with indoor occupancy profiles to
simulate carbon dioxide (CO2) concentration, relative humidity, ventilation control response,
and energy use of both ventilation and air-conditioning systems.

Three ventilation scenarios were compared: natural ventilation baseline (S0), fixed
ventilation (S1), and DCV with PV-fan assistance (S2), under two operating modes: continuous
air-conditioning and occupancy-based air-conditioning. The simulation results show that S2
achieves lower energy consumption and operating cost than S1, especially in the occupancy -
based mode, while maintaining CO2 closer to the control threshold than the baseline case.
The proposed system therefore demonstrates the capability to balance indoor air quality

improvement and energy saving more effectively than conventional ventilation strategies.
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Results indicate that the DCV system effectively maintains CO» concentration near the
setpoint (1000 ppm) while minimizing overshoot and reducing IAQ exceedance duration.
Additionally, PV-assisted fan operation reduces grid energy consumption. The proposed system

demonstrates a balanced trade-off between energy consumption and indoor air quality.

Keywords: Demand-controlled ventilation, PV-fan, indoor air quality, MATLAB/Simulink, carbon

dioxide
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® (O, vs Occupancy (7 Days , 91 Days)

€02 vs Occupancy (First 7 Days)
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® |AQ Summary (Figure 1-5)
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® RH Time Series (7 Days , 91 Days)
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