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Abstract:

Energy saving is considered as one of the most
important issues affects the consumers, power system
quality and the global environment. The high energy
demanded by home appliances, air conditioning and
lighting makes homes to be considered as one of the
most critical area for the impact of energy
consumption. Smart home technology is a good choice
for people not only care about security, comfort but
energy saving as well. In this paper, a smart home
energy management technique based on a set of
sensors is presented. It minimizes the domestic energy
waste and can be adapted according to the user habits.
A proposed scenario is reported of daily routine and
performed by 16 steps. Three assumptions of varying
the time spent in each step according to different
behavior are examined. The effectiveness of the
proposed set is shown based on a static correlation
between the power consumption and saving.
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INTRODUCTION:

Smart home technology started for more than a decade
to introduce the concept of device and equipment
networking in house. Smart home contains internal
network and intelligent control on different home's
services. The internal network can be built via wire or
wireless communication technique between sensors
and actuators .The intelligent control means the entire
house is managed or monitored by internet services

[1].
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Smart home is the integration of technology and
services through home networking for a better quality
of living. Integrating the home services as shown in
figure 1 [2] allows them to communicate with one
another through the home controller, thereby enabling
single button to control the various home systems
according to preprogrammed scenarios or operating
modes [3]. Smart homes have the potential to improve
home comfort, convenience, security and energy
management. Moreover it can be used for elder people
and those with disabilities, providing safe and secure
environments. A smart home is a good choice for
people caring about security, health, energy saving and
convenience.

The benefits of smart technology at home could be
apparent to everyone if this potential is fulfilled. This
is when the system will be able to protect habitant's
privacy and having low cost. [4] On the other hand,
smart home is somewhere difficult to be implemented
due to its high initial cost. Another disadvantage is that
elder are more reluctant to try new things or change
their way of thinking about the risk. In this paper a
home energy management technique based on a set of
sensors is presented that can be adapted according to
habitant's behavior.

1. ENERGY MANAGEMENT:

One of the major benefits of smart home to consumers
is their ability to incorporate energy management
features through lighting, air conditioning and home
appliances.
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A. LIGHTING:

The lights in a smart home can be turned on and off
automatically based on occupancy sensor. As example
, When a person enters a room in the day time, the
system will open the drapes instead of turning on the
lights, but at night it would make sure the lights came
on and they turned off when no one is in the room
hence waste of energy can be preserved.

B. AIR CONDITIONING

An appropriate placement of temperature sensors and
the use of heating and cooling timers can reduce the
energy used and hence saving money and also the
house can set to turn off air conditionings when no one
is in the room.

C. HOME APPLIANCES

Smart homes can even go further in energy
management by keeping track of the energy usage of
each and every appliance in the house. The smart
house controllers could schedule the operation of
heavy power consuming appliances (such as dish
washers and electric water heaters) to take maximum
advantage of off peak electric rates. [6]

I1l. CASE STUDY
Figure 2 shows the apartment which consists of 6
rooms. Their dimensions are listed in table 1.

Figure (2): Layout of apartment indicating the
distribution of sensors used (Sweet Home 3D
software)

Dining
Room
129 16 16 16 48 25 s Area/m:

Table 1 simulated home area

total | Kitchen Bathroom | Room | Bedroom | Entrance hall | Rooms
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The sensors are distributed into home in order to
provide accurate information about the occupant's
location and activities. Occupancy sensors are used
instead of motion sensors because last ones are
preferred for security rather than for building and
lighting control. They respond only to moving objects,
so if an individual in a room working at a desk, motion
sensors will often cease to see him [7]. Figure 3
describes examples of the two types of occupancy
sensors distributed into the model .The first one is a
passive infrared (PIR) sensor that automatically
control lights by detecting the heat from occupants
moving within an area (900 square feet) to determine
when the space is occupied with a low cost [8]. The
other, is used to adjust the temperature and lighting
level accordingly for better energy management with a
high cost [9] .Table 2 illustrates the number of sensor
used per room and their distribution through the
apartment is shown in figure 2.

(a) (®)
Figure (3) (a): Occupancy sensor for lighting
(b): Occupancy sensor for lighting and HVAC

Total | Kitchen | Diing | Bath- |Living| Bed- | . Target | Sensor type
room | room | room | room
Light
3 1 0 1 5 0 1 Sentrdl
Light
3 0 1 0 1 1 0 FHVAC

Table 2 list of sensor per room

IV. PROPOSED SCINERIO:

Scenario management allows users to define a set of
behavior rules. A lot of sequences can be implemented
according to the habitant's age and its social status. A
scenario for an elderly house holder who has a high
risk of falling down is proposed in [11]. Furthermore, a
scenario for an individual gets back at evening and
leaving in the morning is suggested in [12]. In this
paper a scenario for a man and his wife getting back
home and leaving in morning is presented.
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Actually, the human habit cannot be controlled
because it changes according to our life so the change
of power consumption is related to the change of
numbers of hours spent in each room and thus saving
in KWH. The previous scenario listed in table 3 is
adjusted three times and table 4 represents the number
of hours spent in each room to realize each step of the
16 steps shown before during different habits
assumptions.

The whole apartment is simulated using Sweet Home
3D software according to the dimensions shown in
table 1. Each room is simulated using DIALux
software to calculate the power required for lighting.
The air condition capacity was calculated according to
the Canadian standards.[12] The home appliances
capacity was calculated according to the U.S.
Department of Energy's Office for Energy Efficiency
and Renewable Energy (EERE).[13]. Figure 4 shows
the living room as an example showing the number of
lamps and total power required for lighting. Table 5
shows the power consumption of each room for
lighting, air conditioning and home appliances in
KWH/Day.

Wrong Behaviors Action Hushand Wife Tim
. Arld
Hallis On Back home elelsek 1
Hall is laft om for 30 E Enters .
minvies Bedroom is On bedroom 14-14:30 | 2
Hall 15 Off Ar14:30
Bedroom is left on for | Bathsoom i On Enters. 14:30.15
30 senute & Bedroom sl Oa batbroom )
Bathreom bedroom Arl5
i g o'elock
Living soom i left on | Kitchen s On Living Enters 1507 | 4
for 2 hours room is On katchen
Husband
Hallis On back Al
b oclock

. waitiag ber
LivingisOn |\ Heemers |y o0y | 170730 | 6

Bedroem is On bedroom

hving
Hallis OF AL1730
Badroomis bfton foe | DODM00mi0R | o e wﬁ‘:ﬂ;m
e nam:ﬂ;nm o [babant i 17:30.18 | 7
bving
Bathroom. Bedroom A1l
Off oclock

Diung room is beft on | Kitchen s Oo Dimnmg | Hew Enters | 18-18:30 | 8
for 30 nuigutes 0o Lliving s On | waating | latchen to
her dnto prepare
hving lasnch
Dining is On They enter the dining | 15:30-19 | 9
roam for lannch
Dineng room is beft on | Kitcben is On Dining | waiting ber | Enters the | 19.20 | 10
for 1 hour room still Op Livieg | imto biving | latchen
room is On room
Kitchen Dinang room At2o, |
Living room are Off ehock |
Bedroom s On Tty emter bedroom |} 210001
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V. RESULTS
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Fig:-4: Schematic Diagram of the entire Project

VI. CONCLUSION

In this paper a home energy management is presented
based on a set of sensors to minimize the domestic
energy waste according to human habits. A proposed
scenario is suggested for daily routine to maximize the
occupant's energy saving. The home power
consumption is calculated and the rooms lighting are
simulated using DIALUX software. The results are
satisfactory and indicate that smart home based on a
set of sensors could perform energy management
which is not only an individual need but economical
target. The relation between the power consumption
and saving (power/cost) is illustrated using Excel. A
strong relation between the saving in power and saving
in cost is obtained.
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