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A Comparative Analysis of Different Commercial Lights
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Abstract:

There is a huge amount of financial losses due to usage of inefficient appliances in domestic,
commercial and industrial sectors. A common appliance which occurs in the domestic, industrial
and commercial loads is the lighting. This paper represents the study of different types of lights
used in shopping malls by focusing on the different parameters of lights as Lumens, efficiency,
power consumption, temperature. A survey was conducted in the shopping mall and
measurements were also taken which shows the negative impact on the economic, power sector
and environment. The proposed system was initiated by using the other types of lights with the
help of DIALUX software which shows the improved results of cost, Lumens, temperature,
power consumption and environmental benefits.

Keywords: Lighting overview; Lighting comparision; Shopping Mall survey; Environmental
impacts; Power quality scenario.

1. Introduction distributed in percentage form as depicted in

. . the pie chart in figure 1[2].
There are different types of loads used in

the buildings as; inductive, capacitive and
resistive. Lighting system consists of different
lights which again comprises in the above-
mentioned load categories. This most
common system keeps vital role and is crucial
for ensuring its product, safety and luxury of
the residents in the buildings. However,
proper designing of the lighting is necessary
for getting the desired requirement of output
of illumination with least quantity of

electricity use. From the report the Artificial » Service sector 48%
Lighting consumption is up to 20-30% of the » Residential sector 22%
total commercial loads electricity Industrial sector 16%
consumption in a building [1]. As per « street & ather lighting 8%

guidance of IEA the lighting consumption ) o ) )
from Global electricity consumption is Fig. 1. Global electricity consumption of light [2].
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There is a huge gap
countries between demand and
supply, surveysis  being  conducted and
measures are being taken to reduce the
consumptions of electricity as their demand
side (DM) management part. It is estimated
that by switching energy efficient
technologies the reduction of energy up
to 27% in residential side and 30% in
commercial side could be received [3]. This
has increased the usage of power electronic or
non-linear energy saving devices.
By extensive usage of these electronic
equipment’s, negative harmful impacts on the
quality of power inthe distribution
system may arise. With extravagance one
problem's solution will generate several other
technical  problems.  Experiments and
measurements have proved and clarified
that preventationis more profitable and
economical after the fact being known, rather
than initiative of other problem's solution
findings [4].

So many techniques occur to reduce the
power consumption limit. Among these
techniques replacement of inefficient energy
lamps with the other efficient lamps is one of
the best techniques.

in developing

Replacing the incandescent lights  with
standard energy efficient lights is economical
in the summer season by the reduction of
cooling needs in the building as well as
reducing the lightning power
consumption [5].  Surveys, Studies  and
measures have proved that there is a
significant portion of lighting constitution in
the country’s total electricity consumption. In
accordance with the Swedish Energy Agency
report, around 23 % of the country's
total consumption of electricity occurs for
lighting [6].

There is a momentous quantity of lighting
consumption of the total energy resources in
the world. In accordance with 2011
statistics, there are about 7.2% of lightning
consumption of the developed and advanced

(pp. 34 - 44)
world's primary energy assets which is
accountable  forthe huge amounti.e.

430x10"9kg of carbon emission [7]. With
such a huge amount of CO, emission and
energy use, increasing the
lightning efficiency by  taking surveys and
measurements is mandatory [8-9].

Electricity Rational consumption in
buildings has become very essential and
pertinent subject, particularly when growth of
energy is becoming costlier and climate
change may be initiated due to immoderate
use through high release of greenhouse (CO5)
gases [10].

Energy consumption growth and emission
of greenhouse (CO,) gases in urban
surroundings have made policies for energy
saving and improving efficiency a prime
concern in the energy plans of almost all
countries [11]. Particularly in
building, energy utilization for lightning is an
extensive contributor to CO; release, and its
estimation has been taken which accounts for
20 to 40% of total energy utilization in
buildings [12-13].

This paper represents the comparison of
lights used in a shopping mall with its
performance  characteristics as  power
consumption, its temperature, Lumens,
efficacy, etc., Environmental impacts due to
lighting usage and some other power quality
issues. We have designed a wooden box on a
DIALUX software to check all the mentioned
parameters with the help of instruments as
watt meter, Lux meter and infra-red
thermometer.

2.0verview of Lights

There are various types of lights used as
indoor and outdoor applications. At a recent
time, the opinion of utilizing the more eminent
and enduring Light Emitting Diode (LED) in
the applications which were consistently the
province of inefficient and short life
Compact Fluorescent Lamps  (CFLs) and
incandescent Lamps (ILs) has given the result
of the development of LED lights. Relatively,
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inthe general lightening system, LED
technology is new and is developing
continuously which have made it exigent for
assessing its environmental aspects. LED
lamps primarily are planned for domestic and
commercial consumers. Moreover, LED
lamps are environmentally affable as
compared to other lamps like CFL has
mercury inside it [14].

Each appliance has their own pros and
cons. Despite this, it is necessary to use the
standardized and efficient appliances as lights.
In the selection of lights, the following
important factors are considered shown in
figure 2.

Lighting

selection

temperatore

Fig. 2. Factors for the selection of lights.

Following are some types of lights which
are familiar and mostly used for domestic and
commercial purpose:

2.1. Incandescent Lamp:

This is a common household light bulb.
It’s simple yet brilliant. It was invented in late
1800s and amazingly it has hardly changed at
all. In early it had on the top priority and in
high usage due to lack of other lights
inventions.

Heat is the main drawback of incandescent

lamp and considered as
highly inefficacious light bulb because loss of
input energy is about 90% as heat

output [15]. The efficacy range of IL is 10-
20lumen/watt, which depends on their
construction features and temperature of the
filament during operation [16]. Generally, the
rated life period of IL is less (<) around
1000hrs as compared to other lamps [17-18].
Halogen gas keeps vital role in incandescent
lighting, special by adding this gas in
incandescent lamp glass that has made the
lifetime range higher.

According to the us market
report 2010, higher consumption (62%) of ILs
has lowered the value of efficiency i.e.
19.1lumen/watt in the residential sector. This
value could be improved by replacing the
inefficient IL with other durable and energy
efficient lights [19].

Researchers and experts tried to increase
efficiency of IL and they asserted that the
efficacy of HL may be increased to a value
45lumen/watt, but verification has not been
achieved [20].

In  European Union countries, due  to
above so many cons, EU commission had
emphasized for the installation of IL to be
banned from Sep 2012 on priority basis. It
was not a proper solution to ban the product
rather to give the alternate solution of making
it an efficient. As this issue could be resolved
by the usage of inert gases having emptiness
CO2 emissions or other harmful gases which
increased the cost due to high consumption. It
is also estimated that electrical energy
consumption in houses can be reduced up
to 10-15% [21].

2.2. Fluorescent Lamp:

The common type of discharge lamp is
a fluorescent lamp (FL) or tube used today in
many sectors. This type of light is further
classified as CFL and LFL. Inside a CFL or
IFL, a UV light is produced due to passing of
electrical charge through mercury gas. This
light then results in the excitement of coated
phosphorescent on the inner side of the tube
for the production of the light.
In fluorescent lighting, ballast is required for
supplying an amount of current to start
up. This can be attached on lighting fitting and
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can be integrated in the bulb's design.
A fluorescent isa more efficient lamp as an
incandescent lamp at present has been
eliminated due to inefficiency and other
drawbacks. Typically, the lamp's surpassing
initial cost is neutralized by smaller energy
cost [22]. Many shapes and sizes occur
for Fluorescent Lamps. The Fluorescent
Lamps (FLs) are recognized by their standard
coding system which specifies the parameters
and operating typical features with their
relevant information. 'T' is a key factor which
denotes tabular and shows the diameter of
tube, e.g. linch diameter itemizes T8 tube
[23].

Due to less power consumption and
more luminous, CFLsis accredited as Cost-
effective "Energy Saving Lamps" as
compared to IL [24]. Equivalence of CFL and
IL can be done with the ratio 4:1; this means
that for the same light 80W IL could be
replaced by 20W CFL [25].

2.3. LED Lamp:

A new type of device for lighting spreads
over the planet the LED. It isn’t a new device
some way or another it has been used for years
all around the world. What is new however, is
being achieved greater power emission than a
few years ago and making it provide white
light. Their advantage that it consumes less
energy (<) as the traditional incandescent
lamps (IL) uses high energy. A traditional
lamp i.e. IL needs to be heated to emit light
and a lot of energy is emitted and wasted in the
heat form. Moreover, the materials suffer this
heating problem at high temperature
values. Recently, several types of energy-
saving lamps have become popular. The first
energy saving lamps that replaced
incandescent ones is fluorescents,
which contain gases inside. On the other hand,
LEDs can be made very small and solid
elements are used in LEDs. In addition, LEDs
are familiar due to their easily control,
allow new applications such as generation of
any light spectrum visibility of demand,
optimizing energy costs and information
transmission, this is known to be smart
lighting.

A more efficacious, long lived LED lamp
is also an environmentally friendly lamp than
other light sources due to the empty mercury
composition material. Today the high power
white LED has increased luminous efficacy
value reached up to231llumen/watt in a
laboratory [26].

From the Measures being taken and tests
being conducted in the lab, it is shown that in
domestic LED light and CFLs will not initiate
any harmonic problem inthe future of the
network as compared to classic light bulbs
[27-28].

3. Methodology

We have taken the measurands and
counting of various lights used in shopping
mall. The shopping mall consists of basement,
ground floor and other four floors. There are
so many shops in a shopping mall as shown in
figure 3.
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Fig. 3. Different shops in a shopping mall.

The most common lights used in a
shopping mall are FL. CFL, IL, Halogen,
HQI-TS, HPI-T, HPI-TS and HCI-T for
different locations. As above mentioned that
the lights performance can be observed by
checking its parameters as; power rating,
temperature, lumen etc. The existed data of
lumen of different portions and shops of
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building is given in the form of bar charts in
figure 4, figure 5 and figure 6 respectively.
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Fig. 4. Lumens data of the shopping mall.
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Fig. 5. Lumens data of shops in a mall.
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Fig. 6. Existed power rating of the lights (53767
or 53.767kw).

We have checked the data of lighting used
in a mall. Now we are going to select the other
lights which are recommended as efficient and
cost-effective lights. A wooden box is set
which is designed by using the DIALUX
software to check the results of exiting lights
and recommended lights as shown in figure 7.
Our focus is to check the Lumens, temperature
and power rating by using the instruments as
Lux meter, infra-red thermometer and
wattmeter.

For experiments, we take three existed
lights and three recommended lights to check
their performance in a designed box as shown
in figure 8.

The rating of existed lights is given as:

Ai = FL = 36W, 56lumens, 37°C

B; = CFL = 24W, 50lumens, 38°C

C1 = Halogen = 50W, 270lumens, 60.5°C
The rating of recommended lights is given as:
A, = FL = 16W, 60.8lumens, 32°C

B, = CFL=11.7W, 65.2lumens, 34.5°C

C, = Halogen = 7.8W, 470lumens, 35.3°C
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RECOMMENDED POWER RATING OF
LIGHTS
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Fig. 9. Recommended power rating of lights.
The next comparison is of the Lumens and

temperature mentioned in the charts given
below in figure 10 and figure 11 respectively.

Lumens of Existed and Recommended Lights

—Lumens

500

470
450
Fig. 8. Lights comparison. 1o
350
After replacing the lights, we got the
power rating result in the form bar chart as m
shown in figure 9, which clearly shows the -
improved results. It is an obvious that there is
a direct relationship of power consumption .
with power rating and operating time. So, a . &0
positive result of the graph also depicts the
recommended lights are cost-beneficial, high L w s w4 o ’

Lumens value and low temperature rating.
Fig. 10. Lumens of different lights.
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Temperature of Existed and Recommended Lights
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Fig. 11. Temperature of different lights.

4.Energy and Enviromnetal impacts:

A greenhouse gas is not a particular gas,
but consists of other different
gases. Greenhouse gases in an atmosphere
trap heat and keep the planet warmer. Human
beings, their activities and liveliness are the
responsibility for all of the growth in
greenhouse gas emission from the last
150years.The primary greenhouse emission
sources in  United States (US) are
electricity, transportation, industry, commerci
al/residential, agriculture and land use for
forestry. In figure 12, total US greenhouse gas
emission by Economic sector 2015 are
presented in percentage form according to the
US Environment protection agency [29].

H Agriculture 15%

m Commercial & Residential 12%
M Electricity 25%
| Industry 21%

H Transportation 27%

Fig. 12. US greenhouse gas emission by economic
sector 2015.

Total emission in 2015 was equal to
6,587 Million Metric Tons of CO; equivalent.
The greenhouse (GH) gases comprise of COy,
N»O,CH4 & Fluorinated gases. A Pie chart of
the total emission is given in figure 13.

DCarbon Dicxide 82 % O Methane 10%

Nitrogen oxide 5% OFluorinated gaes 3%

Fig. 13. Greenhouse gases emission.

The energy we utilize in our homes,
mainly dependent on the atmosphere where
we live and the different type devices that
consume energy which are in our
usage. Figure 14 shows the pie chart of
residential energy consumption in percentage
for the year 2009 [30].
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Fig. 14. Residential energy consumption survey

(RECS) 2009.

Itis not widely considered and focused
that the biggest and main reason of
greenhouse gas emission is lighting. The
energy consumed to supply
lighting necessitates greenhouse gas emission
of 19x102 megatons of COy/year throughout
the world [31]. As each of us are producing
CO; gas from our daily activities as by turning
the lights and it is already discussed above that
lightning is one of the main sources of
producing CO; gas. We can reduce the CO;
emission gases with the usage of advanced
lighting technology. Light bulbs are not
associated with carbon dioxide but when we
switch on the lights in our homes, this deadly
CO; gas in initiated in the generation of
electricity on which those light bulbs powers.
Changing our incandescent light bulbs or
other types to new, more efficient and high
environmental friendly LED lamp is the best
for an ease reduction of carbon emissions.

Vitae Energy Consulting claims in his
recent report that saving could be £1.4 billion
a year on its energy spend industry in the UK
and 10 million tons (MTs) of CO, emissions
annually by updating and modernizing the
lighting stock on the usage of today’s energy-
efficient and advanced lighting technologies.

The study and survey was carried over 500
companies in the warehousing and
manufacturing sector and concluded that, a
quarter of the companies in around surveyed
and observed, the lighting system accelerated
in the 1950s and consumed almost inefficient
light bulbs that were sheltered in fittings not
ameliorated for efficient light radiation. The
study also showed that energy usage of

industrial lighting energy could be cut
relatively 60% if the fittings
were optimized for using the specially

designed reflectors for increasing the overall
light.

5.Power Quality Scenario

Incandescent light has unity power factor
as it is a purely resistive load type lamp. The
main advantage of this lamp is that it does not
need any electronic driver to start thus no any
harmonic issue occurs. Whereas other lamp
types such as LED lamps and discharge lamps
require special drivers for the operation
purpose, hence produces harmonic distortions
in the supply current wave which disturbs the
sinusoidal waveform [32-33].

Inductance in ballast in case of discharge
lamps has low lagging power factor which
disturbs the power triangle, so it is necessary
to compensate. A capacitor for compensation
is the best solution to be connected in parallel
with blast to increase the value the power
factor (P.f) ina florescent lamp. In new T5
Fluorescent lamp (FL) luminaire, there is
improved P.f of a good value 0.9 and
improved THD value (<15%) due to usage of
electronic ballast [33]. Whereas CFL of low
rating with electronic ballasts have low
leading power factor (0.5-0.6). Due to weight
and space issues, low rating CFLs cannot be
compensated individually [34]. Thus, power
factor can be improved centrally in a given
location if low rated CFLs with large quantity
are used [35]. LED lamps designed asa
source of voltage with a low rating of series
resistance to limit the line current I, have
usually much higher power factor than other

Sukkur IBA Journal of Emerging Technologies - SIET | Volume 1 No. 1 January — June 2018 © Sukkur IBA University

41



Shoaib Ahmed Shaikh (et al.), A Comparative Analysis of Different Commercial Lights

(pp. 34 - 44)

lamps (discharge lamps). According to the
United states Dept. of the energy star program,
the acceptable range of power factor (P.f) 0.7-
0.9 has been mandated for domestic and
commercial Light Emitting diode Lamps [36],
also UK Energy Saving Trust has mandated a
minimum acceptable power factor (P.f) of 0.7
with a prolonged objective having power
factor of 0.9 for integral Light emitting diode
lamps [34].

6.Conclusion

A common load which is always on peak
usage in each season is of lighting. It is very
important to select the proper lights for
domestic, commercial and industrial usage.
This paper focus on the profile of all types of
lights specifically FL, CFL, IL and halogen. A
survey of a shopping mall was being
conducted for different types of light on
different locations. There were lot of impacts
due to existed lights as lumens, efficacy,
temperature, power losses etc. Then other
types of light with different parameters were
recommended by selecting a wood box with a
usage of DIALUX software which showed the
improved results in this research work. This is
not only important for the performance of
lights but very much cost beneficial from
economic point of view. On the other hand, it
is also seen from consumption and
environmental point of view that the IL lamp
has the CO2 emissions issues and high energy
consumption. Halogen lamp was better than
IL due to inert gases existed inside it which are
not so worse than IL lamp. FL and CFL lamp
was much better than IL lamp and Halogen
due to low consumption of energy and
environmental friendly. Furthermore, the
above lights can also be replaced with the new
technology of lights as “LED” which have led
all types of lights due to several advantages.
Our next task is to work on the LED lights and
on the cons of above lights to give the
improved techniques.
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