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ABSTRACT

Over the years, visual comfort has been described as a major requirement needed to enhance
optimal performance of occupants in any learning environment in tertiary institutions. This is
reflected in the poor performance of the commonly used Fluorescent Lamps (FL) occasioned by its
constant burn-off, high failure rate and reduced durability. Hence, there is a shift to the adoption of
Compact Fluorescent Lamp (CFL) and Light Emitting Diode (LED). This study therefore examined
the pattern of electricity consumption involving the adoption of FL, CFL and LED in the purposively
selected lecture theatres of Obafemi Awolowo University, lle-Ife, Nigeria. The study was carried out
using energy monitor to obtain the consumption data of the lamps for periodic logging at intervals
of 1 hr, 3 hrs, 6 hrs, 12 hrs, 1 day, 7 days, 1 month and 3 months respectively; and also to
determine the payback period of each of the lamps. From the data collected, patterns of electricity
used, electricity savings were calculated and compared to establish performance potentials of each
of the lamps. The study found that there was a significant difference in the pattern of electricity
consumption of FLs compared with that of CFLs and LEDs, but a reduced margin existed between
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CFLs and LED lamps. It showed that the FLs consumed 681.576 kWh, 1619.466 kWh and
5652.432 kWh, CFLs consumed 387.302 kWh, 692.479 kWh and 1936.600 kWh, while LED
consumed 294.188 kWh, 426.608 kWh and 1499.015 kWh. There were significant differences in
consumption with 43, 47 and 65% reduction in electricity consumption using CFLs while 57, 73 and
73% using LED fittings were obtained. The CFLs performed better in terms of return on
investments by having a lower payback period when compared to LED. The study concluded that
replacing FL with CFL and LED would be desirable option in order to enhance optimal performance
of lecture theatres, but in terms of payback period, it would be beneficial to retrofit FLs with CFLs.

Keywords: Consumption; cost; energy; environment; learning; lighting types; performance; retrofitting.

1. INTRODUCTION

Lighting is an important building component that
contributes greatly to the quality of life of
occupants and productivity of the workforce.
Artificial illumination contributes significantly to
the productive day, enabling people to work in
home, school, office and factory buildings [1].
According to [2] lighting provides visual
environment in classrooms that enhances
learning process for both students and teachers.
The provision of lighting in educational institution
lecture halls contributes greatly to the academic
performance of students in higher institutions. A
lecture hall is a physically comfortable space
within the campus that allows the students to
learn through seeing and hearing the teaching
material presented. Subsequently, educational
institution lecture halls are recommended to have
an illuminance level of 300-500lux but majority of
them fell below minimum illuminance standards,
which affects the reading and writing activity and
sometimes further leads to impaired vision [3].

Pilot studies conducted on academic institution
lecture halls of Obafemi Awolowo University lle-
Ife, revealed that majority of the academic lecture
halls are characterized with regular failure of
existing fluorescent lamps, due to low quality of
fluorescent lamps available in the country. Poor
finance and budgetary provision and inability of
the institution to replace failed lamps regularly as
at when due, had led to a low visibility level in
these academic institution lecture halls.
Consequently, low visibility and reduction in
viewing capacity of the users. Many times users
have to bring task lamps in order to see and
listen to lectures. This has become worrisome to
the Managers of the University Institution.
Maintaining sufficient lighting levels is necessary
for the productive operation of any institutional
lecture hall [4].

However, Lighting need is important in energy
analysis for two main reasons; artificial lighting
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consumes a significant amount of energy and of
course, it influences the heating and cooling
loads by generating internal heat during its
utilization thus bringing about the need to
critically control lighting energy consumption in
buildings [5]. However, a viable available option
is retrofitting lighting system with energy efficient
lamps, which is a recommended approach for
enhancing energy efficacy of old in-efficient
lighting fittings for education instructional lecture
halls [6]. Lighting energy used in these buildings
is substantial after Heating Ventilation and Air
Conditioning (HVAC) energy use, lighting energy
use in this buildings account for approximately
20% of the total and cost the university about 10
million naira [7]. Consequently, upon this the
management is ever ready to retrofitting these
lamps with more energy efficient, environmental
friendly, low operation and low maintenance one.
However, the institutional management is limited
by performance of data on existing efficient
lamps.

Lighting retrofits are actions that allows the
upgrade of lighting energy and environmental
performance to a higher standard than what was
originally installed [8]. Lighting retrofit is the
process of modifying existing lighting fixtures
after it has been installed [9]. Retrofitting with
energy efficient lighting deals primarily with
technologies for realigning improvements in lamp
electrical energy usage, thereby accomplishing a
specified objective of using less energy [10].
Improving lighting efficiency increases the
performance of energy sources by providing
specified services with less energy resources.
Similarly, improved energy efficient lighting
technologies also have great potentials of saving
electricity, reducing emission of greenhouse
gases associated with electricity production and
reducing consumers energy cost [10].

Among the existing efficient lamps, compact
fluorescent lamps (CFLs) and light emitting diode
(LEDs) are the common and probably the best



alternatives to fluorescent lamps due to its
positive in energy savings, its suitability in
changing from florescent tubes to CFLs and
LED, durability, provides better light quality,
reduced energy bills and provide a better indoor
environmental quality [11]. However, the results
obtained from previous research in lighting
retrofits approach were based on theoretical
approach, verification of actual field performance
of the two commonly available energy saving
lamps have not been carried out to establish if
these theoretical estimation reflects the outcome
of the field observations. It has already been
revealed that field performance evaluation has a
long history. For example, [12] found out that
LEEDS certified buildings consume 18% to 39%
less energy per floor area than their conventional
counterpart on the average, which is based on
the comparism of 100 LEEDS commercial and
institutional buildings to the energy use of the
American commercial buildings. Nevertheless,
28% to 35% of LEEDS certified buildings are
using more energy than their conventional
counterparts. Of the LEEDS-certified, 25%
cannot save as much energy as predicted in the
design process [13]. [14] has pointed out that the
construction method of GBs is not mature
enough and the use of new GB technologies may
cause potential risk. The building performance
gap between design prediction and actual
consumption is the beginning of building
performance evaluation. Studies have also
shown that improvement based on theoretical
performance data are often at variance to the
field performance due to several factors.
Consequently, studies were undertaken
worldwide to verify the acclaimed theoretical
performance. In line with this thought, the current
research aims to provide field performance data
using energy monitor for the two commonly
available energy saving lamps. This was carried
out to provide useful information to the
management of Obafemi Awolowo University in
decision-making process towards sustainable
energy.

2. LITERATURE REVIEW

2.1 Importance of Lighting Scheme in
Building Energy Use and Lighting
Retrofitting

Lighting is an important part of any educational
institution energy load and hence, it plays a very
important role in increasing profit margin by
energy conservation approach [15]. Artificial
lighting is dependent on electricity and has the
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highest CO, emission factor of energy sources at
0.422 kgCO, /kWh, which further emphasizes the
need for reducing energy used for illuminating
buildings [15]. Therefore, the management of
energy usage by lighting schemes in buildings is
gaining more attention in recent vyears.
lllumination improvement is an excellent
investment in most of the institutional buildings
where 70% to 80% of electricity bills are affected
by electrical bulbs [16]. Energy efficient lighting
retrofitting technology provides the opportunity to
implement cost effective saving measures
without a substantial modification in the existing
design.

Lighting Retrofit is the process of replacing
existing lighting fixtures to improve lighting
output, temperature and lighting energy use in
buildings [17]. These energy savings are realized
over time and can be significant enough, not only
to pay for new equipment, but produces a return
on the investment [18]. [19] pointed out that
investment in energy efficient lighting is one of
the most cost-effective ways for improving
energy efficiency in buildings and reduce CO,
emissions. According to [20] energy retrofits of
lighting equipment are very cost-effective with
typical payback periods of less than two years. In
addition, higher costs of electricity compared to
most other energy sources (e.g. natural gas) in
most countries further justifies ranking lighting
retrofit measures high on the list of options as
suggested by [21].

2.2 Performance Characteristics of CFL
and LED Lighting Technologies

Energy efficient lamps have been designed to
deliver illumination with similar characteristics to
incandescent lamps and fluorescent tubes. The
CFLs and LED offers a better characteristics
when compared to fluorescent and incandescent
lamps, which made it more suitable for artificial
lighting in buildings that includes:

2.2.1 Spectrum of light

CFLs emit light from a mix of phosphors inside
the bulb and each emits one band of colour.
Modern phosphor designs balance the emitted
light colour, energy efficiency and cost. Every
extra phosphor added to the coating mix
improves colour rendering but decreases
efficiency and increases cost. Good quality
consumer CFLs use three or phosphors to
achieve a "white" light with a colour rendering
index (CRI) of about 80, where the maximum 100
represents the appearance of colour under



daylight or a black-body depending on the
correlated colour temperature.

2.2.2 Energy efficacy

The eye's sensitivity changes with the wave-
length; the output of lamps is commonly
measured in lumens, a measure of the power of
light as perceived by the human eye. The
luminous efficacy of lamps is the number of
lumens produced for each watt of electrical
power used. The luminous efficacy of a typical
CFL is 50-70 lumens per watt (Im/W). [22]
Compared to a theoretical 100% efficient lamp
(680 Im/W), CFL lamps have lighting efficiency
ranges of 7-10%, versus 1.5-2.5% for
incandescent. Due to the higher efficiency, CFLs
use between one-seventh and one-third of the
power of equivalent incandescent lamps [23],
also admitted that CFLs use much less energy
than incandescent lamps (ILs) as a phase-out of
ILs would result in less carbon dioxide (CO,)
being emitted into the atmosphere. Exchanging
ILs for efficient CFLs on a global scale is
expected to achieve annual CO, reductions of
230Mt (million tons).

2.2.3 Cost

While the purchase price of a CFL is typically 3—
10 times greater than that of an equivalent
incandescent lamp, a CFL lasts 8-15 times
longer and uses two-thirds to three-quarters less
energy. [30] opined that a household that
invested $90 in changing 30 fixtures to CFLs
would save $440 to $1,500 over the five-year life
of the bulbs, depending on the cost of electricity.
The utility bill of 12% discount is estimated as the
savings. CFLs are extremely cost-effective in
commercial buildings when used to replace
incandescent lamps. [24] however, admits that
frequent on-off cycling turning on and off (CFLs)
greatly reduces their lifespan. CFLs should be
avoided in places where lights are frequently
turned on and off, as it would increase costs and
add to e-waste generation.

2.2.4 Dimming

Only some compact fluorescent lamps are
labeled for dimming control. Using a dimmer with
a standard CFL is ineffective and can shorten
bulb life and void the warranty. The dimmer
switch used in conjunction with a dimmable CFL
must be matched to its power consumption
range. CFL applications commonly draw power
in the range 7-20 W. Dimmable CFLs have been
marketed before suitable dimmers are available.
The dimming range of CFLs is usually between
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20% and 90%, but many modern CFLs have a
dimmable range of 2% to 100%, more akin to
that of incandescent lights. There are two types
of dimmable CFL on the market: Standard
dimmable CFLs, and "switch-dimmable" CFLs
[25]. Dimmable CFLs are more expensive than
standard CFLs due to the additional circuitry.
Cold-cathode CFLs can be dimmed to low levels,
making them popular replacements for
incandescent bulbs on dimmer circuits. When a
CFL is dimmed, its colour temperature (warmth)
stays the same.

2.2.5 Colour rendering index

The colour rendering index is a measure of how
accurately light from a source will reproduce
colours. The CRI are major factors used by
manufacturers’ to promote their lighting products.
These technical terms help understand issues
related to light quality offered by lighting bulbs.
The colour produced by LED and CFLs are
superior to older technology. They are ideal

lighting source for applications in school,
factories and warehouses.

2.2.6 Temperature

Temperature plays a major role in the

performance of lighting system. The cooler the
environment, the more lumens or light the LED

will  produce; therefore, controlling the
temperature of building space will help to
minimize the efficiency of the LED lighting

system. In overall, LEDs light output is affected
by the temperature of the environment they are
installed. In high temperature, facilities may have
slight decrease in the light output.

2.3 Monitoring and  Evaluation of
Potential Energy Savings in Lighting
Retrofits

Several devices and instruments can be used to
measure and monitor the amount of energy
consumption and hence, potential energy
savings for lighting retrofits measures or action
this can be achieved by:

2.3.1 Digital and analog meter

Electricity meter, electrical meter and energy
meter is a device that measures the amount of
electric energy consumed by a residence or
electrical power device. Electric utilities uses
electric meters installed at consumers premises
for billing purposes. They are typically calibrated
in billing units and the most common one being
the kilowatt hour (kWh). Electricity meters



operate by continuously measuring
instantaneous voltage (volts) and current
(amperes) to give energy used over a period of
time in joules kilowatt- hours [26].

2.3.2 Smart grid meter

Measures and read the consumption of electricity
remotely using a smart meter and communicate
network. It provides the real time or near real
time information on the consumption of electricity
to utility companies or service companies. The
smart metering system for homes focused on
measuring the total amount of energy
consumption or electricity at a home and
communicate infrastructure for data transaction.
It could measure or monitor the electricity
consumption of each home appliance, better
intelligent services could be provided such as
tracking energy consumption, statistical analysis,
and rule-based configuration. In the home
network area, the data of energy consumption
from each home appliance are collected using
sensor networks [26]. However, more recently
was the use of energy monitor coupled with
microcomputer interface in the monitoring of
energy consumption for lighting, which offers a
better advantage in the control, and evaluation of
energy through a computer based programme.

2.3.3 Energy monitor

Energy monitor offers a promising solution for the
measurement of the energy used by appliances
when connected to the house mains and it
measures the direction of power flow. They are
used for appliances with resistive loads such as
(lighting bulbs, kettles, electric water heaters)
which means that their current draw is equal to
the voltage divided by their resistance (Ohms
law). The hardware consists of a non-invasive
current sensor, alternatively called current
transformer (CT), which uses an YHDC SCT-
013-000 split core  clipped-on  current
transformer, a voltage sensor alternatively called
voltage transformer (VT). It uses a single-phase
supply either with Mascot AC as required by
BS.1363 (13A) socket outlet, a microcontroller
unit (MCU), memory storage, lead indicator and
a Zig-Bee module. The current/voltage
measuring circuit measures the current, voltage
and sends the information to the MCU. The MCU
checks for power abnormalities and sends
information to the microcomputer, where a
database is maintained through Zig-Bee. A
graphic user interface (GUI) software program is
used as an interface between the user and the
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end devices. Subsequently, the user can control
all electrical data through a micro-computer [27].

3. METHODOLOGY

This research work adopts quantitative approach
by carrying out simulation of as-built set-up of the
selected lecture halls of Obafemi Awolowo
University, lle-Ife using field device. A purposive
sampling techniques was utilized, due to the
heterogeneous nature of the sampling size of
identified lecture halls in Obafemi Awolowo
University lle-Ife. Three lecture halls were
selected based on physical characteristics, which
includes, size of the lecture hall in (mz) and their
seating capacity were used as basis for design
typology in the sampling process. A single-phase
connection was utilized which included live cable
and a neutral. A clear identification of the live and
neutral cable was done on the electricity supply
consumer control unit (CCU) prior to the
installation of the energy monitor. The energy
monitor was then connected to the set-up like a
normal appliance using the Zig-Bee module
graphic user interface (GUI) software program,
which monitor, evaluates and processed energy
consumption data through the micro-computer
that was connected to the set-up as shown in
Figs. 1-5. Indoor Environmental Qualities were
carried out before, during and after the
experiment in the morning, afternoon and
evening time using voltmeter, thermometer and
hygrometer to measure voltage drop in the set-
up, internal temperature and relative humidity of
the laboratory environment in order to provide
background information on the indoor
environmental qualities. The energy data was up-
loaded online from a wireless module

microcomputer at intervals of (1 hr, 3 hrs, 6 hrs,
12 hrs, 24 hrs, 7 days, 1 month and 3 months)
from the as-built simulated fluorescent lamps
(FLs), compact fluorescent lamps (CFLs) and
light emitting diode (LED) respectively.

Fig. 1. Arrangement of as-built lamps for pre-
retrofits data collection



Fig. 2. Connection of Energy Monitor to the
lighting load

Fig. 4. Post retrofits data collection from 26W

CFLs
= e Kl == L «al 41 % & 11:09
% 1az. 168.4.1 z
Energsvy:
totalPower:
[ GetReading || clearReading |
Clear:
Click on the butrton to take readings.
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Fig. 5. Pre-retrofits & Post-retrofits online
data collection from the as-built lamps
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4. RESULTS AND DISCUSSION

4.1 Investigation on the Indoor

Environmental Qualities

Fig. 7 shows the investigation of the indoor
environmental qualities (IEQ) in regards to the
internal environment of the experiment carried
out in the laboratory. It was revealed that the
average voltage dropped in the set-up was
between 213-215V throughout the period of the
experiment. The average voltage drop in the set-
up in the morning time before the experiment
was an average of 214V and was later
decreased to 210.5V during afternoon hour. The
decrease in the voltage dropped was attributed
to high electricity usage by electrical appliances
and the resistance to the flow of electric current
in the circuit heating up the electrical cables
thereby reducing the voltage drop in the set-up.
Subsequently, at evening hours the average
voltage drop in the set-up increased to an
average voltage of 215V due to the low
temperature of the internal environment and less
energy usage by appliances within this period. In
addition, the average temperature of the internal
environment varied between the ranges of 29-
32.5°C. The average internal temperature at
29°C in the morning increased to average 32.5°C
in the afternoon time and later reduced to
average temperature of 30.1°C. This was due to
the heat discharged/emitted from the lamps
during the afternoon hour and the heat gained
from external environment into the building and
the set-up. Similarly, the average humidity level
varied between the ranges of 65-61.5% in the
laboratory within morning and evening period.
The humidity level with 65% in the morning
decreased to 61.5% in the afternoon. This was
also due to the heat discharged from the lamps
set-up and the heat gained from external
environment, which reduced the amount of
humidity available in the laboratory environment.
At evening period, the humidity level increased to
64.2%. Furthermore, the rate of heat emission
was very high with fluorescent lamps and lesser
with CFLs and LED lamps during the three
month of the experiment. Subsequently, energy
consumption increased significantly during the
morning and evening time for the three Lamps.
The result of the experimental investigation
carried out clearly revealed that temperature and
humidity and voltage drop has direct influence on
the energy consumption performance of lamp
fixtures. Furthermore, colour rendering index CRI
also revealed that the colour quality of light
produced by LED and CFLs are superior to the
florescent lamps in the set-up.



4.2 Comparative Analysis of Energy
Consumption Pattern of Existing FLs,
CFLs and LED lamps in ALT, ODLT
and Moremi Lecture Halls in OAU

Figs. 8, 9 and 10 respectively also shows the
comparative  pattern of lighting energy
consumption for the existing 36W Fluorescent
lamps, 26W Compact fluorescent lamps and
18W light emitting diode lamps in ALT, ODLT
and 1000 SLT Seater Lecture Halls. In ALT
lecture hall having 16 numbers of as-built FLs,
the lighting energy consumption increased from
7.404 kWh in 1 day to 229.096 kWh in 1month
and 681.576 kWh in 3 months. Retrofitting with
CFLs and LED lamps the energy consumption
also increased from 4.303 Wh, 3.313 kWh in 1
day to 129.101 kWh, 96.396 kWh in 1 month,
and 387.302 kWh, 294.88 kWh in 3 months.
While, in ODLT with 30 numbers 36W FLs, the
energy consumption also increased considerably
from 18.994 kWh in 1 day to 531.130 kWh in 1
month and 1619.4600 kWh in 3 months.
Retrofitting with CFLs and LED the energy
consumption also increased from 7.907 kWh,
5.265 kWh in 1 day to 216.243 kWh, 142.536
kWh in 1 month and 692.479 kWh, 426.608 kw in
3 months. Similarly, the 1000 SLT seater
capacity lecture hall with 69 numbers 36W of as-
built florescent lamps, the energy consumption
also increased considerable from 60.028 kWK in
1 day to 1840.846 kWh in 1month and
5652.4321 kWh in the 3 months. Retrofitting with
CFLs and LED lamps the energy consumption
also increased from 22.842 kWh, 17.050 kWh in
1 day to 657.243 kWh, 500.167 kWh in 1 month
and 1936.600 kWh, 1499.015 kWh in 3 months
of the experiments. The figures revealed that
there exist a similar perfect (C) curve shape
pattern of energy consumption for the FLs, CFLs
and LED Ilamps across the three-selected
simulated lecture halls. In the early stage of the
experiment between the periods of 1-24 hours,
the variance between the values observed were
less significant in the pattern among the three
lamps. However, there exist a higher level of
significance different in the energy consumption
pattern from 7 days-1 month. It was also
revealed that a very high level of significance
difference exist between the periods of 1-3
months respectively. Similarly, the figures
revealed that lighting energy consumption is
more significant when considering longer
periods. For instance, In ALT, the values of the
energy consumption decreased from 229.096
kWh to 129.101 kWh and 96.396 kWh in 1 month
and 681.576 kWh to 387.302 kWh and 274.188
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kWh in 3 months when retrofitting FLs with CFLs
and LED lamps respectively. Likewise in ODLT,
the values of energy consumption decreased
from 5631.130 kWh to 216.243 kWh and 142.536
kWh in 1 month and 1619.466 kWh to 692.479
kWh and 426.608 kWh in 3 months when
retrofitting FLs with CFLs and LEDs lamps. Also,
in the 1000 SLT seating lecture hall the energy
consumption decreased from 1840.846 kWh to
657.243 kWh and 500.167 kWh in 1 month and
5652.432 kWh to 1936.600 kWh and 1499.015
kWh when retrofitting FLs with CFLs and LED
lamps respectively. The figures further revealed
that there exist wide margin between the energy
consumption of existing FLs with that CFLs and
LEDs but a very small margin between CFLs and
LED lamps within this period, which ascertained
the facts that the studies from literatures that the
two lamps examined were truly energy saving
lamps.

4.3 Impact of Retrofitting Lighting using
Compact Fluorescent Lamps (CFLs)
and Light Emitting Diode Lamps
(LED) in the Simulated Lecture Halls

This section shows the pearsons’ correlation
analysis between the existing fluorescent lamps
(FL), compact fluorescent (CFLs) and light
emitting diode (LED) lamps for the three selected
simulated lecture halls in the study area. Table 1,
2 and 3 shows the correlation values for the
simulated ALT |, ODLT and 1000 SLT Seater
Capacity lecture hall to be 1.000 which indicates
a very strong positive correlation. It also shows
that the more time the experiment/onsite data
collection takes place its effects on energy
consumption was very high. The 2-tailed
significant value was observed to be 0.000 less
than the standard alpha value of 0.05, which
means that the correlation is highly significant.

4.4 Percentage Energy Savings for
Compact Fluorescent Lamps and
Light Emitting Diode Lamps

Similarly, Fig. 12 further shows that, the test
carried out on percentage energy savings in ALT
simulated lecture halls, which revealed that there
were significant differences between the energy
consumption before and after installations of
CFLs and LED lamps. Moreover, about 43%
reduction in electricity consumption were
achieved using compact fluorescent lamps,
which is in line with research carried out by [28]
and 57% for light emitting diode fittings. Similarly,
test results carried out on percentage energy



savings in ODLT lecture hall also revealed that
there were significant differences between the
energy consumption before and after installations
of CFLs and LED lamps. Moreover, about 47%
reduction in electricity consumption were
achieved using compact fluorescent lamps,
which is also in line with research carried out by
[28] and 73% for light emitting diode fittings.
Also, the test results carried out on percentage
energy savings for Moremi halls also revealed
that there were significant differences between
the energy consumption before and after
installations of CFLs and LED. In addition, about
65% reduction in electricity consumption were
achieved using compact fluorescent lamps,
which is in line with the research -carried
out by [29] and 73% for light emitting diode
fittings.

4.5 Payback Period of the Investment
made on Lighting Retrofitting using
Compact Fluorescent Lamps and
Light Emitting Diode Lamps

The payback period was determined using a
simple payback equation:
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=3
T us

(1)
Where,

P+ = Payback period,
IC = Cost of installing energy saving lamps,
AS = Total annual savings estimated.

Fig. 12 shows the results of the payback period
of the retrofitting action which revealed that the
compact fluorescent lamps performed better in
return of lighting retrofits investments with
payback period of 7 years, 4 years and 5 years
respectively for small, medium and the large
simulated lecture halls respectively. While, that of
the light emitting diode lamp has a higher
payback period of 10 years, 6 years and 8 years
respectively for the small, medium and large
halls respectively. The outcome of the payback
period also revealed that the CFLs have a better
return of investment when compared to LED
lamps. This implies that in 7 years, 4 years and 5
years respectively for the small, medium and
large halls the University would have made back
its initial investment on the purchase and
installations of the energy efficient lighting
installations.
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Fig. 10. Analysis of energy consumption pattern of the existing FLs, CFLs and LED lamps for

Moremi lecture hall
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Table 1. Correlation analysis for the simulated ALT lecture halls

EFL RCFL RLED
EF Pearson Correlation 1 1.000 1.000
TC Sig. (2-tailed) .000 .000
N 9 9 9
RC Pearson Correlation 1.000 1 1.000
FL Sig. (2-tailed) .000 .000
N 9 9 9
RL Pearson Correlation 1.000" 1.000 1
ED Sig. (2-tailed) .000 .000
N 9 9 9
**. Correlation is significant at the 0.01 level (2-tailed)
Table 2. Correlations analysis for the simulated ODLT | and Il lecture halls
EFL RCFL RLED
EFTC Pearson Correlation 1 1.000" 1.000
Sig. (2-tailed) .000 .000
N 9 9 9
RCFL Pearson Correlation 1.000 1 1.000
Sig. (2-tailed) .000 .000
N 9 9 9
RLED Pearson Correlation 1.000 1.000" 1
Sig. (2-tailed) .000 .000
N 9 9 9
**. Correlation is significant at the 0.01 level (2-tailed)
Table 3. Correlation analysis for the simulated 1000 Seater Moremi lecture hall
EFL RCFL RLED
EF Pearson Correlation 1 1.000 1.000"
TC Sig. (2-tailed) .000 .000
N 9 9 9
RC Pearson Correlation 1.000 1 1.000
FL Sig. (2-tailed) .000 .000
N 9 9 9
RL Pearson Correlation 1.000 1.000 1
ED Sig. (2-tailed) .000 .000
N 9 9 9

** Correlation is significant at the 0.01 level (2-tailed)

M Existing FLs (%)

M CFLs Energy savings(%)

ooLT

Selected Lectures Halls

LED Energy savings(2)

100

Fig. 11. Percentage energy savings of compact fluorescent lamps and light emitting diode

lamps
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Fig. 12. Payback period of lighting retrofits investment for ALT, ODLT and Moremi lecture halls
in OAU

5. CONCLUSION

The study concluded the pattern of lighting
energy consumption increased significantly and
was consistent as the time under consideration
increased and the trend of the energy
consumption shows a perfect (C) curve across
the three-selected lecture halls in kWh. The
results further revealed that there exist wide
margin between the energy consumption of
existing FLs with that CFLs and LEDs but a very
small margin between CFLs and LED lamps
within this period It also revealed that the more
time data collection takes place its effects on
energy consumption was very high having a
significant percentage of energy savings.

The following recommendations are made from
this study

e The study recommends that lighting
retrofits have tendencies to save energy
over a long period most especially for
lecture halls having significant numbers of
lighting stocks.

The payback period of investment of 1-10
yrs of the two energy savings lamps was
observed to be very high which was as a
result of the high cost of purchase and
manufacturing and importation of the
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lamps. The government should provide
incentive scheme on the manufacturing
and importation of CFLs and LED since
they have tendencies to reduce energy
consumption in households.

The present study focused on simulation of
the selected lecture halls in the study area,
further study could focused on actual field
measurements of the as-built lamps in the
selected study area.

The present study looks at two major energy
saving lamps, which includes the CFLs and
LEDs without considering varieties of brands and
products. Further studies could also look
into varieties of brands and products of energy
saving lamps and its effects on energy
consumption.
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