ZEH XU ZEH BRIBICH TP TEEARMEEZFIALT:
HVAC R72a—)>JFHOAICEYT5ER

O fEF (BiR%) A &K CRERIEFEARYE) Nguyen Tam (B ILIKF)
FH B (EERE) M #E GREERFRY)

Energy Consumption Optimization of HVAC Systems based on Home Occupancy

Estimation in ZEH and non-ZEH environments

«Ryohey Ito (University of Toyama), Shunta Nakayama (Institute of Science Tokyo),

Tam W. Nguyen (University of Toyama), Kenji Hirata (University of Toyama),
Takashi Hatanaka (Institute of Science Tokyo)

Abstract: This paper presents the development of a heating, ventilation, and air conditioning (HVAC)
control environment that incorporates home occupancy schedules. The simulation integrates two key
components: a previously developed net-Zero Energy House (ZEH) simulation and a home occupancy
estimation based on the energy consumption and household data. By employing a switching control
that activates HVAC input only when the occupants are present, the system achieves a more realistic
energy consumption profile compared to earlier models. Using a ZEH model and weather data from the
Kitakyushu Jono district, originating from a real-world ZEH demonstration project, the effectiveness of
this schedule-based switching control is evaluated. Additionally, the energy-saving performance between

ZEH and non-ZEH houses is compared, highlighting the insulation benefits of ZEH.
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Fig. 1: Simulation Workflow
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Table 1: Assignment probability

Room Class Area ratio [%] Usage rat.io %] Assignment' %)
day[7:00 ~ 22:00] ' night[22:00 ~ 7:00] | day - night

Living 51.45 60 l 10 58.29 | 18.29
Bed_Room 24.16 10 | 50 12.832 | 44.832
Western_Room_1 11.72 15 : 20 14.344 : 18.344
Western_Room_2 12.67 15 ! 20 14.534 1 18.534
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Table 2: Average Power Consumption of 10 trials(Schedule Set Comparison)

Season

Winter (January)

Summer(Augast)

Room Class (ZEH)

|
T

No Schedule
|
Energy [kwh]|

Adapt Schedule Energy

[kwh] (Saving)

No Schedule
|
Energy [kwh]

Adapt Schedule Energy

[kwh] (Saving)

Living
Bed_Room
Western_Room_1
Western_Room_2

456.5
228.2
114.7
92.9

288.3 (36.9%)
103.3 (54.8%)
45.3 (60.5%)
44.7 (51.9%)

421.9
213.1
138.3
158.7

337.4 (20.0%)
120.1 (43.7%)
77.8 (43.7%)
98.9 (37.7%)

Table 3: Average Power Consumption of 10 trials(Material Comparison)

Season I Winter(January) | Summer(Augast)
i f
+ ZEH E kWh + ZEH E kWh
Room Class || NZEH Energy [KWh] | nery [KWh] 1 7 b1 Bnergy [kWh) | nergy [kWhj
! (Saving) ! (Saving)
Living 609.1 | 288.3 (52.7%) 474.2 | 337.4 (28.8%)
Bed_Room 205.6 | 103.3 (49.8%) 140.9 1201 (14.8%)
Western_Room_1 89.0 ! 45.3 (49.2%) 93.5 ! 77.8 (16.8%)
| |
Western_Room_2 76.6 | 44.7 (41.7%) 131.5 | 98.9 (24.8%)
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Fig. 4: Schedule Set Comparison in January (Living)
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Fig. 6: Material Comparison in January (Living)
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Fig. 7: Material Comparison in Augast (Living)
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