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Monitoring System on Living Environment using OSHW

Relationship between the Operation Mode of an Air Conditioner,
Indoor Air Environment, and Electric Power Consumption in Summer and Winter
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Recently, various types of open source hardware (OSHW) have been developed, and many sensors are also available
for use in various types of information monitoring systems in the field of architectural engineering. The authors
have already examined various types of information monitoring systems related to earthquake responses of
buildings using the OSHW. However, it is important that the utilization of monitoring systems of buildings’
performance is considered in not only emergences such as earthquakes but also normal situations.

Therefore, in this study, data on the electric power consumption of an air conditioner, and air parameters such as
temperature, humidity, and density of CO; in a room, are collected using a monitoring system. Users can
comprehend the energy consumption of air conditioners and the air conditions in the room by monitoring the results.
It is also considered that reductions in excessive energy usage and comfortable indoor air environments can be
achieved based on this data analysis. An air conditioner in a testing room is activated with different operation modes,
and data logging is performed. Five data loggers for temperature, humidity, density of CO- are located in different
parts of the room, and two in outdoors. In addition, five temperature sensors are located at different height positions
in the center of the testing room. A current sensor is attached to the power cable of the air conditioner. The operation
modes of the air conditioner are changed in each testing case. In this study, the logged data on temperature, humidity
and the density of CO, are saved as average values over 10 records at an interval of 5 s to a secure digital (SD) card
or a notebook-size PC every 1 minute.

In this paper, the energy consumption of air conditioners and the air conditions in the room were measured in
summer and winter. Tests in summer were performed last September. Those in winter were performed between
January and February in this year. In tests of winter, changes of the results by installing a circulator in the room were
also examined.

By comparing obtained data in summer and winter, it is clarified that the OSHW can be utilized for monitoring on
electricity consumption and indoor air environments of the room. Furthermore, using the data measured by the
OSHW, the fundamental knowledge on control methods of the air-conditioner by an infrared transceiver module
with OSHW can be obtained aiming at realizing comfortable indoor air environment and the reduction of electric
power consumption of an air conditioner.
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