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Opinion

Global warming and energy demand are two of the most significant factors that affect the 
standard of living. The temperature deviations affect energy consumed for heating or cooling 
a place and the emissions produced by the means used to heat and cool a building affect 
the climate change. This bidirectional relationship between energy and temperature needs 
to be examined as the demand for energy is increasing and as a result there will be a supply 
shortage [1]. In addition, the effects from the temperature increase are getting worse by the 
year [2]. The visibility provided to the consumers by the information delivered from daily 
consumption metering can help them to save energy and money. Consumption information 
can be provided by smart meters as they are easy to install, they send real time energy 
consumption both to the energy supplier and the consumers [3].

Smart meters were installed to residential electric central panels to monitor the energy 
consumption, indoor temperature sensors were used to collect indoor temperature and a 
weather API was exploited to gather outdoor temperature (Figure 1).

Figure 1: System abbreviated architecture.

Table 1: Experiment information.

Period of study September 2018- August 2019

Location Thessaloniki Greece

Type of buildings Apartment, independent house, terraced house, semi-detached

Number of households 120

Heating type Electricity, Natural Gas, Home heating oil, Wood(fireplace)

To study the variations of the residential consumption patterns both indoor and outdoor 
temperature need to be taken into account in order to analyze the degree that temperature 
alternations influence the consumption patterns. Using the monitored consumption data 
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and temperature data, consumption deviations can be interpreted. 
The consumption patterns have changes similar to the outside 
temperature alterations and appear to have seasonal adjustments 
[4] (Table 1).

Table 2: Average temperature information.

Month January 2019 June 2019

Average daily 
Outdoor temperature 8.29 ˚C 31.16 ˚C

Average daily indoor 
temperature 21.33 ˚C 25.33 ˚C

Typical daily average household consumptions from a month 
with low temperatures (January) and high temperatures (June) 
were compared to daily average outdoor and indoor temperatures 
(Table 2).

The increase of outdoor temperature in June has a prompt 
impact on the amount of the energy used which is proportional 
to the temperature rise as depicted in Figure 2. The maximum 
energy consumed is 0.36KWh and it is spent during the time 
the temperature is at its largest value which was 35 ˚C for June. 
Furthermore, the minimum energy used is 0.21Kwh and is 
consumed when the temperature is at its lowest value which was 
25 ˚C. There is a direct correlation between outdoor temperature 
and load trend [5].

Figure 2: Average outdoor temperature and consumption in June.

The indoor temperature in June has not the same influence on 
energy consumption as the outdoor temperature. The increase or 
decrease of the monitored indoor temperature does not seem to 

have an equivalent change to the average consumption (Figure 3). 
Maximum and minimum values of consumption are irrelevant to 
the increase and decrease of indoor temperature.

Figure 3: Average indoor temperature and consumption in June.

The findings of the energy used during the winter and low 
outdoor temperatures are not equivalent to the high temperatures 
during the summer. The deviations of the temperature are not 
according to consumption fluctuations. During the coldest day 

(1 ˚C) the consumption was not the maximum. The maximum 
consumption appears during a day that was almost the hottest of 
January (Figure 4).
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Figure 4: Average outdoor temperature and consumption in January.
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On the contrary, the consumption patterns of indoor 
temperature during the winter follow almost the same trend. The 
hotter the temperature is in the room the more energy is used 

(Figure 5). It may be concluded that outdoor temperature impacts 
more on consumption needed to cold a building and indoor 
temperature influences more the consumption needed to heat it.

Figure 5: Average indoor temperature and consumption in January.
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