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Abstract: Energy management is an important issue for our country to fulfill reducing CO2 emission or
saving energy in emergency or disaster situation. Recently, due to the popularization of Home network (HN)
comprised by smart home appliance, the need for HEMS (Home Energy Management System) or DSM (De-
mand Side Management) is stronger than ever. A field trial or a simulation method is adopted to evaluate
the efficiency of new HEMS technology. But a field trial is associated with problems such as lack of conve-
nience, time, cost, scaling difficulty, duration and exhaustive verification. On the other hand, a simulation
has accuracy problems stemming from the diversity and complexity of HN. In this paper, we propose an
experimental home simulator solving these problems. Furthermore, we evaluate the accuracy of the simulator
and verify the effects of HEMS application. The simulator classifies elements of HN into categories such as
house, appliance, environment, power consumption and human. It allows the reproduction of interactions
between them. It can generate simulation results with high accuracy by having interfaces to real world and
being executed in real-time. Moreover it has the functionality of a repetition of the experiment with statistics
or parameters. If it does not connect to real world, it can simulate large-scale houses with high speed execu-
tion by using multiple computers. As the evaluations, we verify the accuracy of the environment simulation
from the comparison between real experimental results and the simulation. The verification parameters are
season, weather and user scenarios (window opening, window closing, air conditioner). We confirm that the
simulator can accurately reproduce the environment with a five percent relative error. In addition, the re-
producibility of power consumption simulation is confirmed by comparing the energy consumption measured
in a real house with the simulation. Finally, as an example of HEMS application, we simulate an intelligent
curtain control application and confirm eight percent reduction of energy consumption.
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Fig. 1 Overview of energy management system in home.
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A part of energy network of iHouse
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Fig. 3 Tree of electric power simulation of iHouse.
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Relationship between Temperature, Humidity and Watt hour in SpareRoom

300 T T T T T

T T 300
Real
Predicted =-=----

250

200

Watt [W]

100
|

50

-50 -50
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00
4 SADOZT Iy OWEEBNEOTHEET— 5 DKL

Fig. 4 Comparison of energy consumption of air conditioner in August.
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Bathroom temperature comparison of simulation

data and real data. error max:20.14, error average:2.09
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Fig. 5 Comparison of temperature with window closing in August.

Bathroom temperature comparison of simulation data and real data. error max:23.18, error average:4.79
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Fig. 6 Comparison of temperature with window opening in August.
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Bathroom temperature comparison of simulation data and real data. error max:11.03, error average:1.30
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Fig. 7 Comparison of temperature with air conditioner in August.
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Fig. 8 Summation of energy consumption in February.
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Energy consumption[Wh]
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Fig. 9 Summation of energy consumption with effective curtain control in February.
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