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THE INDIAN ARCHITECTURE.- BEAUTIFUL STYLE.
Post Graduate, Gayatri Sunkad,
Department of Political Science Independent Researcher, India.

Abstract
The Indian architecture has unique compared to the architecture in the world. Different styles
as well as experiments done in architecture by our ancient kings are more relevant in today also.
The Indian architecture is much old to even Roman style of architecture also. The temples,
kalyana mantapa constructed by our ancient kings are still the centre of attraction also. The
temples which were constructed in the point of view o of religious programmes are the
experiments in the field of architecture also. Our architecturists curved the different styles of
our gods and goddess are explains the story about Ramayana and Mahabharata also.
Our Indian style of architecture can be classified as northern style, southern style , Nagara style,
Indo- serasanic style etc. Each style of architecture is having different style with beautiful style
of decorations also.
The Indian architecture has unique compared to the architecture in the world. Different styles
as well as experiments done in architecture by our ancient kings are more relevant in today also.
The Indian architecture is much old to even Roman style of architecture also. The temples,
kalyana mantapa constructed by our ancient kings are still the centre of attraction also. The
temples which were constructed in the point of view o of religious programmes are the
experiments in the field of architecture also. Our architecturists curved the different styles of
our gods and goddess are explains the story about Ramayana and Mahabharata also.
Our Indian style of architecture can be classified as northern style, southern style , Nagara style,
Indo- serasanic style etc. Each style of architecture is having different style with beautiful style
of decorations also.
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RESEARCH, DEVELOPMENT, AND APPLICATIONS OF SOLAR-POWERED LED
LIGHTING FIXTURES: SavLight SERIES FOR STREET LIGHTING
Canan Perdahci1, Yusuf Özkan Örnek2, Yahya Sogodok3
1
Kocaeli University, Electrical Engineering Department, ORCID: 0000-0001-5691-0546
2
Na.De Electronics A.Ş-Research & Development, ORCID: 0000-0002-8171-2012
3
Kocaeli University, Electrical Engineering Department, ORCID: 0000-0002-0270-7734

ABSTRACT
The need to meet the increase in energy demands due to the change in human lifestyle,
development of infrastructures, and the change in global climate prompted many nations to
strive for renewable energy technologies. These resources are abundant in nature and are
environmentally friendly without negatively impacting human and animals' health and
wellbeing. Lighting manufacturers develop LED lighting luminaires powered by Photovoltaic
cells. The products efficiently respond to the Paris climate agreement and humans' demands.
One of these manufacturers is Na.De Electronics, with its new product SavLight series: an
intelligent Solar-Powered LED lighting system. The battery is charged by solar radiation energy
from the sun during the daytime and offers power to LED light equipment at night. The system
is designed and integrated with a motion sensor and dimmable Modula to dim the LEDs in the
absence of users. The average luminance ranges from 10 lux to 15 lux, and the colour
temperature is 3000K-6000K. This article describes Savlight, its applications, and a case study.
The study showed the impact of using SavLight in a Car park compared to High-Pressure
Sodium lamps (HPS). According to the findings, SavLight saves almost 50% per annum
compared to the HPS. Using this new technology, the environment is preserved from carbon
emission since it has zero carbon emission as well as human beings' health and living standard
will be improved.
Keywords: SavLight, Solar Panel, Solar-Powered LED luminaire, StreetLighting, Renewable
Energy

1.INTRODUCTİON
In recent years, the increased interest in renewable energy resources has led to the invention of
a variety of commercial products renewable energy-based into the market [1], [2]. The most
exploited renewable energy resource is the application of photovoltaic (PV) energy because it
is the most abundant energy resource on earth, and its harvesting is more accessible and costeffective [3]. The PV energy is used for solar water pumps; Solar Powered Led street lighting,
Solar-Powered traffic lights etc. These PV energy-based products improve the human lifestyle
and standards because they are environmentally friendly and provide clean energy.
Additionally, PV-based products have improved the health, wellbeing, and socio-economy
level of the people in urban and rural areas.
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The growth of research in PV technology has led to the establishment of industries, institutions,
and research and development (R&D) centres. These R&D centres tend to investigate several
techniques to enhance the efficiency of the PV. PV research nowadays includes everything from
idealised models to practical experiments in various industries, climates, and geographical
locations worldwide [4]. Technology advancements, energy efficiency, energy policies, energy
security, and research and development are all factors that have contributed to this expansion.
Due to the sheer success of increasing cell efficiency studies from major laboratories [5],
silicon-based solar cells are currently the most frequently utilised commercial photovoltaics
(PVs) on the planet [6]. A research group led by Yoshikawa K. delivered one of the most recent
unique reports in 2017 [4]. They reported a photo-conversion efficiency of over 26% for silicon
heterojunction solar cells. However, despite substantial research, PVs confront a profitability
dilemma because they must compete with traditional energy sources and energy conversion
technologies [7].
The application of PVs in streetlights has risen in the past decades due to improvements in
technologies and Solid-state devices. High-pressure sodium lamps are the most common for
streetlighting; however, Fluorescent and Metal halide lamps are equally used. LED lighting has
replaced chiefly high-pressure sodium lamps due to its excellent optical properties and ability
to reduce the electricity bills by energy saving. It is integrated with the PV panel for the
illumination of the street to reduce the usage of Hight-Pressure Sodium Lamps, Fluorescent for
energy-saving, clean lighting system, and sustainable green environment. In addition, with the
current developments in solid-state semiconductor devices, LEDs used in road lighting
luminaires have become more efficient than many light sources, with rising lumen values,
decreasing junction temperature, higher colour rendering index, and longer lifespan.
The PV panels are embedded with the LED lamps or individually installed and connected with
electrical cables. Today's tendency is to produce LED lighting fixtures and the PVs all in one
that is embedded. Many lighting manufacturers were integrating the LED lighting luminaires
and the mini PV panels into one to maximise the space occupied by large PV panels and reduce
the installation and maintenance costs. For example, GoodLux [8], Sol, Greenough [9], and
Liper are LED lighting manufacturers that build compact Solar-Powered lighting fixtures.
This article presents the SavLight series, Solar Energy LED Streetlighting luminaire produced
by one of Turkish's giant lighting manufacturers (Nade group company) that joined the path of
the aforementioned Solar-Powered lighting fixtures manufacturers. The SavLight's overall
system architecture consists of the following; a LED lighting fixtures capable of operating for
10-15 hours, a lighting controller (Dimmer), interconnecting cables (for battery and lamp), a
rechargeable battery (for storage), a solar photovoltaic module/panel, and charge controller.
This product was developed as the result of the Turkish government's willingness to improve
the renewable energy sector as recommended by the Paris climate agreement. Therefore,
SavLight, will contribute a lot to energy-saving and clean lighting systems for roads, autopacks, and many other places. The properties, advantages as well as application of SavLight
will be described, and a case study will be analysed.
2.LED LIGHT VS. CONVENTIONAL LAMPS
The development of solid-state semiconductor materials led to the development of Solid-State
Light (SSL), and the most important device is the LED lamp. The LED lamps have replaced all
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the conventional lamps due to their excellent photometric, electrical, and thermal properties.
Therefore, it is used in many applications, including lighting engineering. The photometric and
electrical properties vary in the energy efficiency, Colour Rendering Index, Correlated Colour
Temperature (CCT), lifetime, etc. However, the LED lamp plays a vital role in humans and
animals' lifestyles, health, and wellbeing as well as the green effect on the environment. The
advantages of LED lamps over conventional lamps are as follows:
● It saves about 20-25% energy without any lighting control system but 80% with dimmers.
● The CCT varies from 2700-6500K, offering a wide range of colour temperatures to the
users'
● Annual operation and maintenance (O&M) potential 50% or higher savings.
● More reliable and healthier lighting for living environments.
● The CRI of LED lamps is around 90% rendering the road clearer and brighter than that of
HPS, Fluorescent lamps.
● It was reported that light harms human beings' and animals' health and mood. With the
invention of the LED luminaire, human and animal lives are significantly improved.
● The capacity to combine lamp technologies to meet city needs and adapt new lamp types.
● A scalable infrastructure that can handle various applications such as traffic, weather, and
motion detection.
● Significant CO2 emissions decrease.
● LED luminaires have a longer lifespan than HPS lamps; thereby, the maintenance period is
lesser. Table 1 elucidates the comparison between the LED lamp and the conventional
lamps.
Table 1. Comparison of LED VS. Conventional lamp (HPS)
Features
CRI
Warmup time

Colour
Temperature
Range
Life
and
durability
Ecofriendliness
Efficiency

CONGRESS BOOK

LEDs
LEDs have the best CRI
on the market (>70)
LEDs have a quick startup
time
wide range of CCT, from
cool colours to warm
temperatures
(~27006000K)
Lifespan up to 50000+
hrs.
No toxic material and
they are highly ecofriendly and safe to use.
Highly energy-efficient
and cost-saving solution.
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HPS Lamps
Standard HPS Lights have low
CRI (20-25)
HPS requires about 5-10
minutes of warmup time to
reach its full output.
characteristic yellow colour that
limits their applications (~19002200K)
the lifespan of about 25000
hours,
Contain minor amounts of
mercury in them, making them
hazardous to the environment.
HPS are omnidirectional, losing
approximately 15% of energy.
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2.1.Characteristics of SavLight Series (Solar-Powered LED lighting Fixture)
The SavLight is a pure product of Nade Electronics Group Company, specialising in Electronic
devices, lighting luminaires, control systems, etc. It is a Turkish company operating for over 40
years. The product was developed in response to the Turkish government encouraging a lean
and green environment to reduce CO2 emissions and maximise energy efficiency. SavLight is
a street lighting luminaire equipped with a mini solar panel, a rechargeable battery, a lighting
control system and a charge controller [10].
A single case "allinone" system is one that saves the energy it gets from the sun during the day
in batteries.
When the sun sets in the evening, it senses the darkening of the air by measuring the light energy
falling on the solar panel and charges the batteries that power the led lighting. The SavLight
Solar Lighting fixture adds value to nature and your life with electricity-saving, efficient energy
use, and recyclable components.
Long-lasting LiFePO4 batteries are a relatively recent technology. Its half-cut, uniquely
designed solar panel receives 5% less shade and pollution. Its plug-and-play premise is simple
to assemble and can be managed remotely. As a result, SavLight provides cost-effective lighting
that is also environmentally friendly. The structure is illustrated in Figure 1, and the
characteristics are summarised in Table 2.

Figure 1. Nade SavLight Streetlighting Luminaire
Table 2. Summarised Characteristics of SavLight Streetlighting Fixture.
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2.2.Advantages and Applications
The Savlight provides several benefits compared to conventional Solar Powered streetlight
luminaires. Unlike HPS and Fluorescent Lamps, the Savlight is light with zero carbon emission.
It contributes to a clean and healthier environment reducing global warming. The Paris
amendments aim to reduce carbon emission by 2%; therefore, with Savlight luminaire, the goal
is possible [11]. The conventional Solar-Power Streetlight are not embedded into one; therefore,
wiring cables are required to interconnect the solar panel and the LED lamps. For the case of
SavLight, wiring is not needed, and no or little maintenance cost is associated with this system.
In addition, the battery and panel capacity can be replaced easily with other higher capacities
as per user needs. The SavLight has a motion sensor to turn ON/OFF/ Dimmed in the presence
and absence of vehicles; therefore, the energy consumption is minimised and can be equally
controlled remotely. The device is UV protection and IP67 Polycarbonate (PC) / PMMA lens
with an IP65 protection class [10].
The application areas of SavLight are not only limited to StreetLighting (Vehicle routes). Still,
they can be used in: parks, bike paths, children's playgrounds, walking paths, emergency
assembly areas, Parking lots, Bus stops, Factory areas, Mines, and University Campuses.
2.3.Design Principle Case Study
The case study will be a public car park with a surface area of 100X48 m2.

Figure 2. Application of SavLight in Carpark
Table 3. Case Study Data
Specification of the Existing system
CarParks
4800m2
Number of poles
40 poles
Type of lamps

HPS

Number of lamps
Pole height

40 lamps
9m

Pole tilting angle
Voltage

130°
Single-phase, 240 V,
50 Hz
300 W
2.3 A

Lamp power
Lamp current
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Specification of the recommended system
Lamp type

LED

Lamp power
Average daily solar exposures in
hours
The working hours of the battery
Battery ampere-hour

150 W
5 hours
10 hours every day
614

2.4. Design Procedures and Calculations
PV panel determination
● Compute the overall Watt-peak rating that the PV module will require. The required power
is 150 W for 10 hours, 1500 Wh.
● Divide the total Watt-hours per day required by the day-hours of solar radiation. Total
required Wp of PV panel capacity = 1500/5= 300
● Calculate the size and number of PV panels for the system: 300/150 = 2 modules, each 150
W; this system should be powered by one 300 W panel. If the connections and drop need
to be considered, use one 240 W module.
● The short circuit PV current is 1.3 times the battery charger rating.
The size of the battery
Calculate total Watt-hours per day = 150*10 = 1500 Wh/day, then divide by 0.85 to account
for battery loss = 1500/0.85 = 1764.706 Wh/day. For depth of discharge, divide the answer
obtained in the above item by 0.5 = 1764.706/0.5= 3529.412. Calculates the needed Amperehour Ah. 441.176 Ah = 3529.412*3/24 = 3529.412. If the battery unit is 614 Ah, the number of
batteries required equals 441.176Ah / 614 Ah=0.719, implying that one battery is required.

Cost Analysis
The Electricity Tariff in Turkey is presented in [20], as per the official report. If the usage
exceeds 5000 kWh, the tariff is calculated at the government rate of 150Tl/kWh. For both HPS
and LED bulbs, the cost will be estimated for 365 days (1 year).
HPS lamp
The total electricity consumed by the 40 poles is 300 W * 40 = 12kW. The daily kWh is 12 *
10 h = 120 kWh. The annual kWh consumption is 120 * 365 = 43,800 kWh. This road costs
43,800 * 150 Tl, or 434877.33 USD.
For LED lighting
150 W * 40 = 6 kW is the power utilized by the 40 poles. The daily kWh is 6 * 10 h = 60 kWh.
The annual kWh consumption is 60 * 365 = 21900 kWh. This road costs 21900 * 150 = 233600
dollars.
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3.RESULT AND DİSCUSSİON
The efficiency of SavLight is evaluated using a case study, which demonstrates that the system
has lowered the Car Parks owner's electricity bill. The cost study shows that employing LED
light technology decreases power consumption and cost by 50% compared to HPS lamps.
Furthermore, the LED light has numerous advantages and provides adequate street lighting.
Many research and references demonstrate that an LED light system would have a payback
period of around 2-3 years, while a PV system will have a payback period of approximately
four years. There will also be no issues with cabling because the overall system is embedded.
Therefore, the only costs for such a system are battery and PV capacity replacement, which are
overlooked due to HPS lamps' short life span and negative environmental impact when
compared to LED lamps.

4.CONCLUSİON
This research discussed the research and feasibility of adopting LED lamp technology for street
lighting, either grid-powered or PV solar-powered LED lamps, in the Car Pack. Compared to
the current way, the proposed system introduces alternatives for energy and cost reductions of
more than 50%. In this research, we can conclude the following points:
● LED lamp technology capital cost can be recovered within 2 to 3 years if it is grid-connected
and within 3 to 4 years when PV solar-powered LED lamp technology is used. The LED
luminaire has a lifespan of more than four years, resulting in significant revenue.
● The installation cost of Grid power LED technology, or solar-powered LED technology, is
more than that of traditional lamps. Therefore, the money is more appealing, especially
when measured in kWh per year.
● The SavLight technology reduces the utility's workload by eliminating the need for cabling
extensions. Furthermore, the cost of electrical power generation is significantly reduced
with SavLight. There is no transmission line cost since the system is embedded into one.
● The SavLight system has a lower burden for protection schemes and transformers, resulting
in a great return on investment in terms of operating costs, which can be added to the system
savings.
● The batteries and the panel are positioned at the top of the pole; they are safely away from
humans and anti-theft.
● The case study suggests a car park with a surface area of 4800m2, so think how much energy
and money might be saved if all of the city's roads used this technology. Finally, we strongly
recommend the SavLight solar-powered LED light for street illumination. It has electrical
solid, photometric, thermal, and physical characteristics, making it suitable for streets,
parks, children's playgrounds, and road lighting. This contributes to enormous energy and
cost savings. It is also environmentally beneficial with no Carbon emission. The payback
period will be three to four years, especially considering the LED light has a lifespan of
more than five years and requires little maintenance. As a result, we strongly advocate such
a solution for new projects.
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ABSTRACT
Today, UV light is used for curing processes by manufacturers to increase their productivity in
response to the customers’ demands to be able to deliver the products as quickly as possible.
The manufacturers, therefore, are looking for a faster technique to accelerate their production
level to satisfy the customers. Due to intensive research on this topic, researchers proposed
using a UV light for the curing process in the 1980s. This technology is a chemical formulation,
which is a polymerisation reaction whereby a surface receives a UV light. However, purchasing
such technology can be pricey; therefore, the electronic industries tend to design their
fingerprinted UV LED curing ovens. In this paper, we present the design of an LED UV curing
oven based on Near-UV LED (UVA) by Na.De Electronics, a Turkish electronics device
manufacturer, to cure their products. Narrowband UVA emitted by commercially available
LED curing sources is more efficient than the broadband UVA emitted by conventional UV
source lamps. It has a wavelength of 365 nm, close to the visible spectrum, and is the most used
by the electronic industries for curing. Furthermore, this technology is substantially
advantageous because a few seconds is sufficient to terminate the curing process. Na.De
Electronics experimentally tested the designed oven, and it was successful and met their needs.
Keywords: Near-UV LED, UV curing, Polymerisation, UV light, Electronics

5.INTRODUCTİON
Modernisation and advancements in technology made the use of UV light possible in the
manufacturing industry and healthcare centres [1]. UV light is a portion of the electromagnetic
spectrum with a wavelength of 100nm-450nm [2]. The UV bandwidth is divided into the
vacuum UV (100-200nm), UVC (200-280nm), UVB (280-315), UVA (315-400nm), and UVV
(400-450nm). The broadband UV light sources like the conventional lamps emit (microwaves
and electrode arcs) UVC, UVB, UVA, UVV, Visible, and Infrared [3]. However, the
narrowband commercially available UV LED emit UVA near the visible light. Therefore,
today, UV light is used for different purposes like disinfection in hospitals, especially during
COVID-19 [4], water treatment[5], and industrial product curing. The industrial fabricators
used UV intensively curing to increase the rate of their productivity to respond to the customers’
demands. This new technology is widely used among manufacturers due to their will to satisfy
the customers by delivering the products as quickly as possible. UV LED curing is the most
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widely used technique to fasten the curing processes as a result of growth in solid-state
semiconductor materials. This technology is promising; hence, various companies are pushing
toward UV technology. Due to industrial specifications and requirements, some fabricators
thought it would be convenient to design their UV curing oven/machine [6]. Therefore, this
paper describes the design of a UV LED curing oven and its working principles. The oven is
used for electronic device curing, including fluorescent lamps. Narrowband near-UV LED with
a wavelength of 365nm was used in the oven due to its excellent properties. We will describe
the design processes in subsequent sections.
6.MATERİAL AND METHOD
The oven/machine was designed using a Near-UV LED lamp, LED driver, and materials for
the case.
6.1.The Near-UV LED (UVA) Lamp
The lamp can be used for UV resin curing equipment, 3D printing, and air purifier. İt has a wide
distribution angle with a middle power type. It has an operating temperature of -10 to +85
degrees, a total power of 950nW and a driving current of 500mA, emitting high-intensity
ultraviolet light (UV) [7]. The internal circuit and the diagram are illustrated in Figure 1.

Figure 1. The internal circuit of UV LED [7].
The circuit consists of an LED and a Zener diode. The current flows only from the anode to the
cathode. The Zener diode is used as a protection circuit against static electricity by limiting any
voltage surge no higher than the lamps’ breakdown voltage. The relative intensity versus
wavelength of the LED can be observed in Figure 2. From the graph, we can observe that the
spectrum of UV LED system at the peak of 365nm approx for UVA, the least dangerous of the
UV but still dangerous due to its power. The UV LED system does not emit IR; as such, the
heat stress is not important without any ozone creation since the UVC is not emitted.

Figure 2. Relative Intensity versus Wavelength [7]
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6.2.LED Driver
The LED driver is a constant current of power 21W with an input voltage of 176-264 Vac and
an output current in the range of 300-700mA [8]. The efficiency of the driver is greater than
85%. The protection is provided against short circuit voltage and overload. Figures 3a and b
represent the Total Harmonic Distortion (THD) and Efficiency versus loads of the LED driver.

a. THD versus Load
b. Efficiency versus Load
Figure 3. Curve characteristics of the LED driver [8].
6.3.Design Principle
The design of the UV LED curing oven/machine consists of two parts. The mechanical part,
which is the case or the chamber, and the electrical component consist of the UV LED and its
driver. İn this section, we will briefly describe the electrical system.
As mentioned above, the electrical circuit is simple and easy to construct. Figure 4 illustrates
the overall system.

Figure 4. The UV LED overall block diagram
The load side is made up of the 12 LED lamps driven by a current 500mA. The load circuit
diagram is elucidated in Figure 5.

Figure 5. LED (Load) circuit diagram
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6.4.The Working Principle
The LED lamp is made from semiconductor materials. When the current passes through it, that
is from the anode to the cathode. The electron travels from the N junction to the P junction,
releasing energy to create a photon, thereby emitting light. The LED emits light of wavelength
365nm with an optical power of 950nW. All the UV LEDs have the same properties and emit
energy at the same peak of 365nm for this design.
To start the polymerisation reaction, the optical power must correspond to the wavelength of
the photoinitiators in the UV LED curing reaction otherwise, this reaction will not start.
Therefore, in this technology, the chemistry should be correctly attributed to the wavelength
radiated by the system.

Figure 6. Schematic diagram of the UV LED oven
7.RESULT AND DİSCUSSİON
The UV-LED curing oven was designed for industrial use to cure the products. The machine
can be used for diverse purposes such as the 3D printing object curing (drying) [9], the UV
resin curing of equipment, air purifiers, UV coating of an object, PCB, and others. This
machine is capable of treating or curing objects within seconds. For example, for an object
with a resin or coating depth of 43 mm, the curing period is only 15 seconds. This shows how
efficient the oven/machine is. Figure 7 shows the designed UV LED curing oven/machine.

Figure 7. UV LED curing Oven
8.CONCLUSİON
UV curing is an ideal technique for industrial processes curing as well as healthcare centres
disinfection. In this paper, we presented the design of a UV LED curing oven/machine used in
curing electronic devices in the industrial processes to increase the productivity in industries
such that the customers’ demands. The oven was designed for personal use by the company for
drying their electronic products and coating. However, we are looking forward to producing
such an oven for business purposes due to its importance and utility. In addition, this technique
reduces styrene emissions and waste.
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ABSTRACT—Retail lighting design is important in our commercial centres for the good
colour rendering of the products. The design should be done in a way to attracts the customer.
Therefore, to achieve an excellent colour rendering while minimizing energy consumption,
energy-efficient lamps are required. To this effect, this paper aimed at replacing energy
inefficient metal halogens with their counterpart LED lamps. The study was conducted to
measure the lighting levels of both lamps and a comparative analysis was made on the results
obtained from the experiment. The energy consumption of the lamps was equally compared
based on the lighting level result obtained. Additionally, the measurements were taken to make
sure that the lighting level of the retail store understudy respects the lighting standard of retail
premises, which is 300lx averagely as recommended. The lighting level was measured by using
CEM DT-1309 light meter with a measuring capacity of 400000lx. The measurements were
taken and an analysis of the data was conducted at the Mavi retail store in Neo Marina shopping
mall. This study provided information about the energy-saving and luminance level of LED
lamps over the metal halogen lamps
Keywords: LED, Halogen Lamps, luminance, efficiency, energy consumption.
INTRODUCTİON
In recent years, the utilization of light-emitting diodes [1] in industrial and commercial sectors
has been promoted for energy-saving purposes. The growth in the Solid-state industry has
contributed a lot to lighting engineering in terms of energy-efficient lamps to reduce energy
consumption and encourage a clean environment, thereby preserving humans from energy
waste, global warming, and health hazard. According to[2], lighting worldwide constitutes
about 19% of the electricity consumed and 14% in the European Union. For example, according
to the United Kingdom data statistics, the lamps installed for domestic usage consists of 40%
halogen and 55% Compact Fluorescent Lamps (CFLs) or LED lamps. Therefore, the utilization
of LED lamps evolved considerably in all sectors ranging from industries to residential and
commercial buildings due to their excellent parameters making them the most favorite type of
lamps. The energy efficiency is around 70-80% better than the metal halogens, incandescent
Lamps, and Compact Fluorescent Lamps (CFLs) [3]. In light of this, much research was
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conducted on the LED lamps' efficiency and brightness, determinant features of energy
conservation. These researches are conducted mostly about the comparative analysis between
LED and other lamps types. For instance, reference [4] investigated the performance of LED
compared to the CFLs based on their voltage distortion. The investigation revealed that the
similar lamps from the same manufacture could still show some level of harmonics, and under
low frequency, the currents harmonic, and Displacement total harmonic decrease for the CFLs
lamps. The higher the brightness of lamps, there is the considerable harmonic; as such, the
efficiency of the lamps decreases faster with time and the energy consumption is maximum in
such conditions [5]. Our study aimed to compare the brightness and efficiency of the metal
halogen lamps and LED lamps in the retail store. The metal halogen was replaced with a most
recent and energy-saving LED Lamps.
MATERİAL AND METHOD
The study was conducted in Mavi retail premises, whereby the old Metal Halogens lamps will
be replaced with more energy-efficient LED lamps. The retail is found in the first level of Neo
Marina Shopping Mall in Pendik a place found in Istanbul province. The surface area of the
store is 598 m2. The store was illuminated with metal halogen lamps for many years. There are
recessed lamps and Track light lamps. The metal halogen lamps after being examined were
replaced with LED lamps and were equally examined. The properties of the lamps are shown
in Table 2.
The digital lux meter has a 4-digit LCD display and can measure up to 400000 lux, which is 8
times greater than the normal lux meter. The properties of the CEM DT-1309 brand lux meter
are displayed in Table 1.
Table 1: Lux meter specifications
Max Range
Accuracy
Max Resolution
Measuring rate
Photo Detector Dimensions
Meter Dimensions (HxWxD)

400,000 Lux / 40,000 FC
+5% + 10d (<10,000Lux)
+10% + 10d (>10,000Lux)
0.1 lux/FC
1.5 times/second
115mm x 60mm x 27mm
165mm x 76mm x 43mm

2.1. Methodology
The objective of this study was to compare the brightness and the energy consumption of metal
halogen lamps and LED lamps. There was a transition from the metal halogen lamps with a
high level of energy consumption compared to the LED lamps that were replaced with an
objective to minimize energy loss while maximizing the luminance level of the light in the Mavi
retail store. By doing so, the energy conservation was preserved and payment of the unwanted
bills was limited. The products were better giving a good color rendering and well exposed to
the customers.
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The study was carried out experimentally at the retail store using the point-by-point method to
measure the brightness of the retail store at different spots. The retail store was sectioned into
44 zones for the measurement of lighting level as illustrated in Figure 1. The experiment was
conducted by following the international standard. According to the standard, the average
illumination level required for retail premises is 300lx. Therefore, the measurements recorded
were based on this criterion. The space was equipped with different products, including the
shelves, tables, and hangers. The illumination levels were measured at various locations where
the products are exposed to be well illuminated. The measurements were made following these
steps;

Figure 1. Mavi retail store sectioned into 44 Zones.

Figure 3. Luminaires layout plan

The luminaires were switched ON for an hour to attain stability early in the morning, where the
daylighting is negligible. The first step is to calculate all the electrical parameters and lighting
parameters for the old system that is metal halogens. The point at which the lighting level
needed to measure was determined and marked. Next, the metal halogens lighting level was
measured and recorded using a light meter at an average height of 1 meter above the floor as
the products are displayed on surfaces of different heights.
LED lamps then replaced the Metal halogens and the installed lamps lasted for one month.
Then, following the same procedure and respecting the same spots where the measurement was
made for the Metal halogen lamps, the LED lamps’ luminance was measured.
When both data were collected, analyses were made to study whether the LED luminance that
brightness was better than that of the Metal halogen. Therefore, two hypotheses were made;
• H0 Hypothesis: The brightness was equal.
• H1 Hypothesis: The brightness was not equal.
The answers to these two hypotheses can be given using several Test techniques but in our case,
we used z-Test: Two samples for means. The scatter plots of the collected data are displayed in
Figure 2.
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Table 3: Description of the Lamps

Power (W)
Luminous flux (lm)
Luminous
efficacy(lm/W)
Polar LDC

Metal
halogen
Recessed lamps
35
3600
36.8

Metal halogen
LED luminaire
LED
Spotlight
Recessed
luminaire
Spotlight
76
35
28.0
5017
3569
2782
66
102.0
99.4

-

-

4000

2000
1800
1600
1400
1200
1000
800
600
400
200
0

3500
3000
2500
2000
1500
1000
500
0

0

10

20

30

40

50

0
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(a)
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(b)
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luminance MH

4000
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3500
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(c)
Figure 2. a) Scatter plot of LED luminance, b) Scatter plot of Metal Halogen luminance, c) Both
luminances
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For the comparison of power consumption, the two most crucial determinants of the utilized
energy were taken into consideration: the brightness of the lamps and the efficiency of the
lamps. The brightness characterizes the actual power a lamp can draw in watts. So, it determines
the energy consumption of particular lamps. In contrast, the efficiency of lamps permits us to
compare two lamps of the same wattage, but the lumens are different. Therefore, the efficiency
indirectly impacts the energy consumption of lamps.
Software simulation
After the field measurement, we have simulated the same scenario in Dialux Evo 10 lighting
design software to compare the experimental and the simulated result. The objective here was
to verify the consistency of the experimental measurement results. Figure 1 was reproduced in
the software. The retail store has a surface area of 598m2 with a high of 3.5m. The store has 92
spotlights, 83 paired recessed lights, 13 single recessed lights. All the lamps have cold white
color temperature and are Metal Halogen lamps. The lighting design was based on the lighting
design standard guidelines book. According to this standard, the lighting level of the retail store
should be 300lux. Therefore, the design was carried out according to these criteria. The
spotlights are displayed at an azimuth angle of 10-20 degrees and 20-50 degrees to the vertical.
The recessed lights mostly illuminate vertical to the merchandise while filled are inclined at
angles varying from 1-20 degrees to the vertical. The complete design of the retail store
displaying luminaires layout simulated store with furniture is illustrated in Figures 3 and 4.
Energy Consumption analysis
Energy management for building lighting is the main deciding factor for many households and
managers of companies and Institutions. Therefore, while making a lighting design, the energy
consumption analysis is necessary to evaluate the consumed power by the loads to be
connected. The company managers are looking forward to installing energy-efficient lamps for
the lighting of their industries, institutions, or Commercial retail stores. However, some are not
yet accustomed to the potential energy efficiency of LED lamps technologies compared to many
difference-maker: Incandescent lamps, Fluorescent lamps, Metal Halogen lamps, etc. For our
study, we transited from Metal halogen lamps to LED lamps. The two lighting luminaires were
simulated in the Dialux software to evaluate the energy consumption of the lamps. Here, the
lamps have the same color temperature (CCT) so the comparison is based on this factor. The
CCT values are kept constant with the same value of 2700K.
The data from the power analysis was collected to also analyze the energy consumption by the
Metal halogen as well as after the transition to LED lamps. The results are graphed to compare
the difference in energy consumption.
RESULT AND DİSCUSSİON
The retail lighting design is essential for customers to examine so that they could choose the
appropriate and desired merchandise. The illumination of the space creates a conducive
atmosphere for the customers. When the environment is well illuminated, the customers tend
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to feel comfortable and do their shopping in a calm mood. This type of environment increases
customer traffic. In this study, there was the transition from Metal Halogens to LED lamps in
the retail store. The simulation results are displayed in Figure 4.
Simulation to determine photometric properties

(b)
(a)
Figure 4. a) LED 3D simulation and false color, b) Metal Halogen 3D simulation and false
color.
Figure 4 summarizes the different simulations made in Dialux software to examine the Color
Rendering and luminance of both the lamps. The false colors of the lamps are equally presented
in Figures 4c and 4d. The comparison table of photometric and parameters are shown in Table
4. The average illuminance of the two lamps is kept approximately constant to value around
1500lx. The luminous flux of the Metal Halogen is varied to obtain the desired average
illuminance 1547lx with a constant power of 35W. Although the maximum illuminance of the
Metal Halogen is greater than that of LED lamps, the color-rendering index of the LED lamps
is higher as illustrated in Figure 4. Therefore, we can reject the H0 hypothesis that the brightness
is equal.
Electricity consumption
The electricity consumption of the installed loads for the LED lamps and Metal halogen lamps
are analyzed and are displayed in Table 4. The energy consumption is estimated automatically
in the simulation software for a period of one year. The estimated utilization hours during the
day per year is 2999 hours of active electricity operations and for the night, it was estimated to
be 601 hours of electricity use during night per year. The total energy consumption estimated
by individual lamps per year is given in Table 4.
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Table 4. Photometric and electrical results for LED and Metal Halogen Lamps
LED Lamp

Photometric

Electrical

Average Illuminance (lx)
Minimum Illuminance (lx)
Maximum Illuminance (lx)
Min
Energy
consumption
(kWh/a)
Max
Energy
consumption
(kWh/a)

1506
3.66
4055
2395
33700

Metal
Lamp
1547
4.35
7314
38600

Halogen

53500

Table 4 shows the results of the simulation of both lamps in Dialux. The power of the recessed
lamps are maintained at the same power of 35W and the illuminance levels are varied to obtain
approximately the same average luminance. The energy consumption of Metal Halogen Lamps
is higher than that of LED lamps. Table 4 shows that if we normalize the maximum and
minimum energy consumption of the LED lamps, the Metal Halogen lamps’ energy
consumption is 1.5 times greater. In addition, Figure 5 shows the energy consumed by the Metal
Halogen for the four first months. After the replacement of the lamps by LEDs, the energy
consumption decrease in the month of October and November. The drop in energy consumption
was approximately 34.7%, which is significantly important for energy saving.
350
300
250
200
150
100
50
0

Average Daily Consumption (kWh)

Figure 5. The average daily energy consumption before and after the replacement of the lamps.

The results show that the LED lamps are more energy-efficient, has a better color-rendering
index. Moreover, considering the lifespan of lamps, the LED lamps have approximately 50000
hours compared to that of Metal Halogen around 25000 hours only. Additionally, the luminous
efficacy of LEDs is significantly higher.
CONCLUSİON
The luminance and energy consumption of two different lamps were evaluated both in situ and
in software simulation. The transition from Metal Halogen Lamps to LED lamps was
effectuated in a retail store. The objective was to minimize the energy consumption of the retail
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store and maximize the illumination and color-rendering index in the store. The better the color
rendering and luminance in a store, the better the merchandise is exposed to the customers and
the latter could effectively and carefully examine the products. The results from the Onspot
measurement and software simulation show that the LED lamps provided better CRI,
luminance, as well as they have better energy-saving than the Metal Halogen lamps. Therefore,
we can conclude that LEDs are the most convenient lamps to use for retail lighting.
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ABSTRACT
The instinct of refuge, which is one of the basic biophilic instincts of the human mentioned in
biophilic design, has evolved into a different quality than in the past, together with the
opportunities and risks of the metropolis, in the crowdedness of the city.
The act of refuge is now taking place as a taking shelter by getting lost in the sameness and
mediocrity in today's heterotopic planes. This state of being lost in sameness is evaluated over
biophilic phenomenological plane by presenting platforms to him where the individual thinks
he will experience independence. On the plane of freedom here, the individual finds himself
wandering in spaces equipped with functions that will experience indepence as soon as he
comes out of his shelter. The aim of the article is to introduce individuals hyperobjects in their
shells, where they think are free and biophilic, in today's heterotopic planes. These dimensions
deal with the instinct of sheltering in urban space with the dimension of hyperobjects and with
the dimension of spaces in digital platforms with object-oriented ontology (O.O.O).
In the conclusion, it is discussed whether a biophilic life can take place in a healing nature and
freely in today's heterotopic planes. In today's urban spaces, the idea of refuge in healthy spaces
and taking shelter in healing biophilic spaces has turned into a utopia.
Keywords: Heterotopic Planes, Biophilia, Prospect and Refuge, Hyperobjects, Urban
1. INTRODUCTION
In this study, utopia is revealed in different dimensions in order to clarify heterotopia. These
dimensions deal with the urban plane, the passages as the in between plane, the house and
ecology planes with their real and digital dimensions. Today, while matter becomes abstract
and truth become blur, the way they are handled is perceived differently in the context of
changing tools. First of all, nature is instrumentalized on a perceptual and phenomenological
objective plane. Nature turns into an object of happiness for people, a sharing object for instant
sports activities, and a digital picture sharing. In this context, heterotopia is now ubiquitous.
Prospect and Refuge are patterns, 11th and 12 th of the 14-item biophilic design model offered
by Terrapin. Terrapin presented this duo under the sub-opening of Nature of Space Patterns.
These include making references to the spatial arrangements in nature, addressing the instincts
of living things and reflecting them on the design. Prospect and Refuge include people's instinct
to seek refuge in nature and their choice of places for living that provide opportunities to
observe the environment for facilities and resources. In this context, biophilia, as Barbiero and
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Berto mentioned (2021, 8), is our tendency that reflects our adaptations that lead us determine
where and in which habitats we should live.
Considering that the history of humanity dating back to prehistoric times, today's heterotopic
planes include the post-Industrial and Digital period (about the last 150 years). As Wilson
mentioned (2000: 152) for more than 99% of human history, human lived in teams of hunters
and gatherers with other organisms. This shows that the biophilic imstincts of humans have
evolved in such a way as to provide compatibility with a biocentric plane of vitality. The fact
that the effects of industrialization and urbanization have equipped cities with hyperobjects in
the last two centuries emphasizes the problem of people's adaptation to hyperobjects and the
problem of the refuge and peril, which is one of the biophilic instincts of biophilic planes, being
affected by this situation.
The significance of the study: While presenting the design principles for the biophilic
instincts of human in biophilic design models, its qualities such as increasing productivity and
being an healing architecture, revitalizing are mentioned. However, evaluating them from an
anthropocene point of view and ignoring hyperobjects that exceed human scale in urban space
and interior are critical problems. The study is significant as it deals with the concepts of refugeperil-independence in the biophilic context in urban space and in digital planes with a dialectical
approach. In particular, the excess of heteropic dimensions in urban space and the fact that
living things & humans are more exposed to hyper-objects cause reevaluating the healing
quality of biophilic designs.
2.METHODOLOGY
In order to clarify the heterotopia, utopia needs to be revealed with different dimensions.
(Yıldırım, 2020: 36) In this study, the hypothesis that the idea of biophilic instinct is becoming
nearly impossible in today's heterotopic planes has been put forward with different dimensions.
These dimensions deal with the instinct of sheltering in urban space with the dimension of
hyperobjects and with the dimension of spaces in digital platforms with object-oriented
ontology (O.O.O).
Hyperobjects and signs of hyperobjectification, heterotopic spaces and signs of heteropicization
are explained by descriptive method. The interobjectivity nature of hyperobjects has been
influential in the selection of these approaches. Inter-object interactions affect the biophilic
refuge & prospect instincts of humans and living things. Pathological and heterotopic
dimensions produced by humans affect the biophilic planes, circadian rhythms (sleep-wake
cycles), sheltering instincts, and biophilic experience of living things because of hyperobjects
(city lights, wifi, radiation, global warming, epidemic, covid).
3.HYPEROBJECTUAL PLANES AND HETEROTOPIA
In the most basic instinctive context, the house in which the individual withdraws into her shell
has turned into a universe surrounded by hyperobjects. While ecology in the real sense is a
philosophy that sees the whole world as a home (Morton, 2020), even the house is now a
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hyperobjective plane. Because global warming, which is the hyperobject as Morton (2020)
stated, is everywhere. Moreover, now wifis, blootooths, 5G and wireless networks, radiation
and digital platforms are also allover. The idea of nuclear, the eye that sees everything as a
potential risk, the eye that experiences observing, meta data are expanding as ubiquitous.
Morton (2020, 140) states that on such a hyperobjective plane, the story of a human being safe
in her own shell like little hobbits, the idea that human lives in an experiential world is
understood to be fiction. Therefore, fondness to life, affiliation to vitality, and affection for
ecology, which are the essence of biophilia, are refuted with the awareness that nowadays there
is no safe, healthy and healing environment. Statements in the literature that biophilic design
improves human health and productivity revives biopolitics and, as Foucault, the order of space.
3.1. Heteropia In Urban Space
In urban space, heterotopia manifests itself as a distorted texture on several planes. The first of
these is that today's architecture includes homogeneity and typification and the individual is
lost in this sameness. Therefore, the individual is no longer in his/her own home, in her safe
shell. Induvidual can realize that every house is the same, the buildings are typified, and in
which house she is located, known only thanks to the gate number. Therefore, the house became
the same and hyperobjectified by multiplying innumerable times. This is like Susan Sontag's
reference to the spatial form of the pathological. Heteropic planes can be cut out of space, just
as significant metaphors of cancer refer to topography. (Sontag, 2015a: 25) This is what makes
these heterotopic planes expanding as another place. They are cells that proliferate without any
relation to the environment, without context. Sontag stated (2015a, 76-7) cancer cells do not
simply multiply, they are invider. These houses also enlarge, transforming the space into a
heteropic plane, like the appearance of bone tissue elsewhere. While invading the area, the
healing quality of the land is lost even if they are located in nature.

Figure 1.1.-1.2.Typification of a design / Hyperobjectification in Biophilic Space
(Burj el Babas, 2019) [URL 1]

Secondly, in urban space, heteroopia becomes hyperobjective in multi-storey residences where
life is stacked on innumerable floors. While living a life without a balcony in a multi-storey
residence in the metropolis, the individual may think that he/she is safe, there are cameras and
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security observing everywhere. However, since there is no terrace, there is a limited view of
the weather, the feeling of the breeze and the seasons, and the experiencing of the sunshine.
Because the windows cannot be opened in the multi-storey residence. This means that many
phenomenology of biophilia such as access to water, rain, sun, air, wind is restricted. The
individual is aboding in a relatively safe and controlled environment, but the environment is
not biophilic. The phenomenological life of the individual is retricted with the accessibility
screen, phone and computer. This generates a plane where individual believes that she / he
makes independent options with his/ her freewill.
Thirdly, heterotopia in urban space materialize in passages, in other words, in contemporary
shopping malls. These shopping centers, which are also called life centers, serve the experience
of vital joy and happiness, as if they’re supporting biophilia. Inside, they are decorated and
equipped with with festivals, entertainments, abstractions of nature, pine trees and artificial
snowflakes for New Year's Eve. In short, all biophilic experiences in these malls are objects
and artificial. The individual finds himself wandering ad libitum. However, the sun and wind
are limited in these living centers. These are the post-modern versions of the glass passages
with courtyards in the modern period. But the courtyard opens to stores, life is stores. The
individual is controlled by and exposed to advertisements as hyperobjects.
3.2. Heteropia in Digital Dimesions
The fourth heterotopic plane is the digital dimension of the courtyard, space and time. At this
stage, she perceives the moments when she sips her coffee in the cafe in the courtyard as a
biophilic experience and shares it in digital platforms. Therefore, the idea of being safe in her
shelter has been replaced by the urge to be followed. The idea of retreating to her lonely hole
is replaced by the idea of sharing every moment of her in life center with millions of people.
The individual voluntarily demonstrates himself /herself. In other words, the urge to explore
possibilities (the instinct of prospect) is now in digital platfoms. The idea of demonstrating
oneself as independent and blessed individual is now in digital planes. The state of being
watched and observed in the metropolis modifies itself to the digital platform. The individual
manifests, watches, and is observed in the numerous functional spaces suggested for her /his
experience. Therefore, shopping malls are the new space that replaces phenomenological spaces
in urban space.
3.3. Hetertopia on the hyperobjective plane, the hyperobjectification of digital
space
The fifth heteropic plane is the exposure of the individual to innumerable objects while walking
around the stores in living centers. Many of these myriad objects are hyperobjects covered with
plastic-based or lead-based paints. Individuals do not realize that the led lights of the mall are
causing a headache until it is time they go out and are meeting real daylight. (Figure 2.1-2.22.3)
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Figure 2.1-2.2-2.3 Salvator Passage, Munich [URL 2]

Every object that causes the individual to zone out time is a hyper-object because it disconnects
the meshes of the individual from life. The real irony is that all these actions take place in a
space called the living center. Or nowadays does the urge to explore opportunities and
possibilities (prospect) occur in living centers? Has the uncanny of surveillance left its place
to the pleasure of digital surveillance and observing everyone? Is nature now the courtyard in
the mall?

Figure 3.1.-3.2 Courtyard of Kanyon Mall, [URL 3-4]

Another heterotopic dimension in urban space is cameras. So much so that the individual cannot
navigate in any urban space, in a square, in a grocery store, in a store, or in any public plane
without being captured by the cameras. What makes the cameras hyperobjective in the urban
space is that it is not possible for people not to mess with them, for they are locating in
everyone's pockets, on the facade of every building, not just at the entrances and exits of the
space. Everyone is observing each other, as if everyone is each other's potency. The individual
is actually provoking the potency. According to Yıldırım (2020, 129), the mapping nature of
the Panopticon aims to reveal all the details to the power. Bodies and objects are mapped in
urban platforms. A large detention facility would be built. Thus, the Panopticon, the prison
draft, spreads to the urban plane. In fact, he seems to be unaware that he is captured on the
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digital platforms in case he shares every moment, that he is deliberately observed, and unaware
that "as Hertzberger states, architecture has never had the aim of liberating the individual"
(Colquhoun, 1981, p.106).
Now both the control of the bodies and the circulation of the spaces are realized through digital
space. People share their bodies and time in digital space. The sharing of these bodies-faces
becomes hyperobjective as a huge data pile all over the world through countless selfie sharing
actions.
People who wander around to share the pictures of the spaces hyperobjectify the places and the
trends of the day through photography. Space has become hyperobjective because it is no longer
real space, but in digital space, modified by countless filters, as a story in the digital platform
alluring for countless people. At this point, is the uniqueness of the space questioned? Does the
individual really go to the place to experience that place or to document the state of being in
the place? The individual accesses space in order to exist in digital space. Stories accrue like an
image of the mind. However, as Descartes stated (2007: 28) my perception is neither a sight,
nor a touch, nor an imagination, it has never existed. As Descartes mentioned, perceptual
images define the space. It is the filtered spaces, not the reality of spaces, that are appreciated
on the digital platform.
A space that receives countless likes is replicated in another space (digital space) like a
cancerous cell as heterotopia. In fact, while space becomes hyperobjective as an object within
an object in digital space (while the pictures multiply on the phone), it also becomes typified in
urban space and proliferates like a cancerous cell.
It is today's 5G era that makes any coffee-drinking place heterotopic. Rapid sharing has taken
the place of countless productions in the industrial revolution and the production of numerous
meta digits. Now, even the face of the individual in the space has become hyperobjective with
countless filters and selfies. The individual is not actually where she is, but somewhere else in
digital. Space is only the background in the individual's story. As Foucault (2006d, 232) states,
masks, tattoos, make-up locates the body in another space. The filters in the digital space also
transform the individual and settle into the digital and different spaces in a completely different
form than they are in the present.
Just as countless spaces are formed when mutual mirrors come together, countless faces are
formed when digital and face come together. Each different angle of the space turns into infinity
by being depicted in countless variations at different times of the day with different filters. In
digital space, space transforms into a plane like Plato's cave metaphor, just as the light casts
shadows at different angles in the cave. The mirror in ancient times turns into a completely
different hyper-object today. Now, every space is a hyperobject for bios, as heterotopia and
every object proliferate in such a way as to include overdose at the hyperobject level. Although
its techniques have changed, the art of painting has always existed as long as people exist, just
a spatial change like dreaming, but today it is hyperobject as it has reached the level of overdose.
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4. CONCLUSION
The fact that what is called truth is expressed in different ways is due to the fact that each age
has its own conditions and concepts. (Yıldırım, 2020, 43) Today's conditions are generating
techno-planes where matter becomes abstract while exposing typification, proliferates and
becomes hyper-objects. The penetration of the internet, wifi and radiation devices into the
homes and bedrooms of people and flora-fauna habitats turns the idea of taking refuge in a safe
place upside down, negate the idea of taking refuge in biophilic spaces as a healing plane. In
this urban space, it has transformed all biophilic planes into disturbing areas in a vital context,
just as night lights disrupt the sleeping hours of living things. For example, Freeman (2015)
stated that reconsidering the artificial lighting levels of the city, planting adequate trees and
providing opportunities that enable them to establish ecological meshes, empowering bats to
overcome the urban night lighting problem. In today's urban spaces, the idea of refuge in healthy
spaces and taking shelter in healing biophilic spaces has turned into a utopia.
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ON DERIVATIONS OF LIE ALGEBRAS

Şehmus Fındık
Çukurova Üniversitesi
- ORCID ID: 0000-0001-5717-4413

ABSTRACT
Finding generating sets for the Lie subalgebra of a given Lie algebra determined by a linear
nilpotent derivation is very important in the nonassociative invariant theory. In this study, we
give generators of this subalgebra.
Keywords : Derivation, generator, Lie algebra.
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ON AUTOMORPHISMS OF LIE ALGEBRAS

Şehmus Fındık
Çukurova Üniversitesi
- ORCID ID: 0000-0001-5717-4413

ABSTRACT
In this talk, we consider relatively free Lie algebras and certain subgroups of their
automorphism groups. In particular, we investigate generalizations of inner automorphisms of
these Lie algebras.
Keywords : Automorphism, Lie algebra, subgroup.
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MAKİNE ÖĞRENMESİ İLE ATALETSEL NAVİGASYON SİSTEMLERİNDE
DOĞRULUĞUN GELİŞTİRİLMESİ

Fatih ŞAHİN
Kırıkkale Üniversitesi – 0000-0001-5090-3679
Faruk ULAMIŞ
Kırıkkale Üniversitesi - 0000-0002-7863-755X

ÖZET
Ataletsel Navigasyon Sistemleri (ANS) bir cismin konumunu belirlemek için kullanılan en
önemli metotlardan birisidir. Her geçen gün önemini artıran ANS, bağımsız bir sistem olması
sebebiyle sivil uygulamaların yanı sıra pek çok asgari sistem için en önemli araçlardan bir
tanesidir. Başlangıçta kendisine verilen referans konum ve hız bilgilerini kullanan ANS, başka
herhangi bir bilgiye ihtiyaç duymadan sistemin içerisinde yer alan Ataletsel Ölçüm Biriminde
bulunan ivmeölçer ve jiroskoplar ile sürekli olarak konumunu güncellemektedir. Bu referans
konum, bir insan veya GNSS ile sağlanmaktadır. Bu yönüyle ANS’ ler; uydu ile haberleşmenin
sağlanamadığı kapalı alan, uydu sinyallerinin bulunmadığı veya zayıf olan yerler için önemli
bir avantaja sahiptir. Fakat bir cismin konumu ANS içerisinde yer alan sensörler vasıtası ile
güncel tutulmaya çalışılırken, sistem hareket halinde olduğu için hem matematiksel dönüşümler
nedeniyle hem de sensörlerin doğası gereği hata biriktirmektedir. Bu hatalar zamanla katlanarak
konumda büyük sapmalara neden olmaktadır. Her adımda belirlenen bir zaman koşulunda
oluşan hatanın önüne geçilmesi için çeşitli filtreler ve araçlar kullanılmaktadır (örn: Kalman
Filtreleri). Aynı zamanda hesaplanan hız her adımda sıfırlanarak hata biriktirilmesinin önüne
geçilmesi amaçlanmaktadır. Hızın her adımda sıfırlama işleminin yapılması, konum doğruluğu
açısından büyük bir öneme sahiptir. Bu çalışmada sıfırlama veya sıfır hız algılama işleminin
geliştirilmesi ve doğruluğunun artırılması için ham sensör verilerini kullanan bir makine
öğrenmesi metodu olan uzun kısa süreli bellek kullanılmıştır (LSTM). Uygulanan yöntem ile
yapılan çalışmalarda doğruluğun standart bir sıfırlama yöntemine göre daha iyi olduğu tespit
edilmiştir.
Anahtar Kelimeler : Ataletsel Navigasyon Sistemleri, Kalman Filtreleri, LSTM
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MİMARİ BİR YAPI OLARAK KULELERİN İŞLEVSEL ANALİZİ

Gözde ALTIPARMAKOĞLU SAKARYA
Çukurova Üniversitesi

ÖZET
Kuleler; genellikle kare veya silindir planlı, göze çarpar biçimde yüksek inşa edilen yapılar
olarak tanımlanabilir. Geçmişten günümüze çok farklı kullanım amacına hizmet etmek için
tasarlanan kulelerin ilk ortaya çıkışının savunma amaçlı yapılan yapılar olduğu söylenebilir.
Bununla birlikte; gözetleme, bulunduğu bölge için ikonik bir yapı olma, dini yapıları
tamamlayıcı bir öğe, sanatsal bir obje, turistik bir unsur gibi çeşitli amaçlara hizmet etmek
amacıyla farklı malzemelerle inşa edilebilmektedir. Farklı işlevler yüklenen kulelere; saat
kulesi, çan kulesi, minare, kale kulesi, kilise kulesi, gökdelen, rüzgâr kulesi gibi örnekler
verilebilir. Bu çalışmada, “kule” kavramının mimari bir yapı bileşeni olarak ortaya çıkışı,
yapılan döneme ve üsluba göre nasıl farklı görünümler kazandığı ele alınarak, tarihsel süreçten
günümüze ne gibi işlevlerle inşa edildiği analiz edilmesi amaçlanmaktadır. Bu kapsamda, dini,
askeri ve sivil mimari yapılar özelinde bir sınıflandırma yapılarak eski çağlardan günümüze
işlevsel odaklı bir literatür araştırması yapılmış, bu doğrultuda aynı amaçla tasarlanan kulelerin
farklı ve ortak özellikleri, üstlendikleri işleve göre değişen iç mekan organizasyonları, mimari
biçimlenişleri ve kulelerin günümüz mimari anlayışındaki yeri gibi konular saptanmaya
çalışılmıştır.

Anahtar Kelimeler: Kule, Mimari, Yüksek yapılar, İşlevsel analiz, Mekan
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SEPERASYON SİSTEMLERİNDE PARAMETRE DEĞİŞİMLERİNE VE
SAVURUCU ELEMANLARDA YAPILAN GELİŞTİRMELERE BAĞLI OLARAK
SİSTEM VERİMLİLİĞİNİN ARTIRILMASI
1Melih

Baran KILIÇ(ORCID: https://orcid.org/0000-0001-8422-4471), 1Sabri
ÜNLÜ(ORCID: https://orcid.org/0000-0001-8646-6212), 1İlhami ATASEVEN(ORCID:
https://orcid.org/0000-0003-2512-0001), 1Uğur TAŞCI(ORCID: https://orcid.org/0000-00034669-1567), 1Berna KAPLANER(ORCID: https://orcid.org/0000-0003-3777-5064), 1Elif
Buse BARAK(ORCID:0000-0001-5591-1897 ), 1Merve İlayda TETİK(ORCID:
https://orcid.org/0000-0002-8102-747X)
1

MMM ERBA MAKİNA A.Ş., Ankara, Türkiye

ÖZET
Seperatör sistemi, değirmende öğütülen 50-1000 µ tanecik boyutu aralığındaki malzemelerin
ince ve kaba olarak ayrıştırılmasını sağlamaktadır. 400 µ ve daha küçük boyutlardaki
taneciklerin fan yardımı ile filtre içerisine çekilerek siklona iletilmesini sağlamaktadır. 400 µ
ve daha büyük taneciklerin ise tasarım isterlerine göre siloya aktarılmasını ya da dens konveyör
bağlantısı sağlanarak miksere ince malzeme tedariği sağlamak üzere iletiminin
gerçekleştirilmesini sağlamaktadır. Moleküler büyüklüğü nispeten büyük olan partiküller ise
ağırlıkları nedeni ile fan tarafından filtre içerisine çekilemez, bu sayede malzemenin ince ve
kalın olarak istenen değer aralıklarında ayrıştırılması sağlanmaktadır. İmalatı gerçekleştirilen
dinamik havalı seperatör ünitelerinin saatlik kapasiteleri 5 ile 35 ton arasında değişkenlik
gösterebilmektedir. Yüksek miktarda ürün girdisine rağmen ayrıştırmanın maksimum verimle
gerçekleştirilebilmesi kullanılan ekipmanların uygunluğuna bağlıdır. Kullanılan fan ünitesinin
gücünün sistem kapasitesine uygun seçilmesi, fan klapesinin açıklığının doğru ayarı, seperatörü
besleyen boru helezonunun hızının ayarı ve filtre klapesinin konumu ile sistemin verimi ve
çalışma kalitesi doğrudan ilintilidir. Gerçekleştirilen tasarımsal araştırma faaliyetleri sonucunda
malzemenin ayrıştırılmasını sağlayan rotor bölümü geliştirilmiş ve deneysel çalışmalar
kapsamında parametrelerde değişiklikler yapılarak sistem verimi artırılmış ve seperatör vasıtası
ile siklona gönderilen 400 µ ve altındaki boyutlarındaki malzeme miktarı artırılmıştır ve 160 µ
ve üstündeki boyutlara sahip malzeme miktarı düşürülmüştür.
Anahtar Kelimeler: Seperatör, Alçı tozu, Alpine Elek Testi, Siklon

INCREASING SYSTEM EFFICIENCY DUE TO PARAMETER CHANGES IN
SEPERATION SYSTEMS AND IMPROVEMENTS MADE IN REPELLENT
ELEMENTS
ABSTRACT
The separator system provides fine and coarse separation of the materials in the 50-1000 µ
particle size range, that are ground in the mill. It ensures that particles of 400 µ and smaller
sizes are drawn into the filter with the help of a fan and transmitted to the cyclone. It ensures
that particles of 400 µ and larger are transferred to the silo according to the design requirements,
or by providing a dens conveyor connection, the transmission is carried out to provide fine
material to the mixer. Particles with relatively large molecular sizes, on the other hand, cannot
be drawn into the filter by the fan due to their weight, hence the material is separated into thin
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and thick at desired value ranges. The hourly capacities of the dynamic air separator units
manufactured can vary between 5 and 35 tons. Despite the high amount of product input, the
ability to perform the separation with maximum efficiency depends on the suitability of the
equipment used. The efficiency and working quality of the system are directly related to the
selection of the power of the used fan unit, in accordance with the system capacity, the correct
setting of the opening of the fan blade, the speed of the screw conveyor feeding the separator,
and the position of the filter valve. As a result of the research based design activities carried
out, the rotor section that provides the separation of the material was developed and the system
efficiency was increased by making changes in the parameters within the scope of the
experimental studies, the amount of material with dimensions of 400 µ and below sent to the
cyclone via the separator was increased, and the amount of material with dimensions of 160 µ
and above was reduced.
Keywords: Seperator, Powder Gypsum, Alpine Sieve Test, Cyclone
1. GİRİŞ
Döner fırın ya da dik fırın içerisinde kalsine edilen alçı ortalama 150 °C sıcaklıkla fırından çıkar
ve silolar içerisinde dinlendirilir. Üretim hattının devamında dinlenmiş alçı tozu öğütülmek
üzere değirmene aktarılmaktadır ve tanecik boyutlarına göre farklı tip alçı kompozitlerinin
üretimlerinde kullanılmaktadır. İnce tanecikli 0-160 µ arasındaki malzeme kullanılarak
kartonpiyer, saten, derz, yapıştırma tipi ürünlerin üretimi yapılır. Kalın tanecikli 160-2000 µ
arasındaki malzeme kullanılarak sıva alçısı üretimi yapılır.
Seperatör kapalı bir devre gibi düşünülebilir, görevini icra etmesini sağlayan iki adet fan
bulunmaktadır. Bunlardan ilki olan üfleme fanı, seperatörün bünyesinde bulundurduğu havanın
seperatör içerisinde sirkülasyonunu sağlar ve seperatörün iç duvarlarında malzeme
katılaşmasını önler. İkinci fan olan sistem fanı ise seperatörün siklonla hava ve ince malzeme
alışverişini sağlamaktadır. Aynı zamanda filtreye olan bağlantısı sayesinde kapalı sistem
içerisinde oluşan artı basıncın alınarak sistemin deforme olmasını önler ve siklondan seperatöre
hava çekerken siklondan çekilen hava içerisinde sisteme geri çekilebilecek ince malzemenin
filtre yardımıyla ayrıştırılarak üretim hattına katılması sağlanır.[6]
Alçı tozu üretiminde tanecik boyutlarındaki düşüş kademeli olarak sağlanmaktadır. Kırma
eleme hattına gelen alçı taşları burada 10 milimetre boyutuna dek parçalanarak fırına
aktarılmaktadır. Kalsinasyon fırınının çıkışında alçı taşları 5-6 milimetre arasında boyutsal
büyüklüğe indirgenmiş olur. Değirmende öğütüldükten sonra ise alçı tozu 0-3 milimetre
arasında değişken çaplara sahiptir. Değirmenden çıkan malzeme yıldız besleyici vasıtası ile akış
hızı kontrol altında tutularak çift taraflı helezona aktarılır. Çift taraflı helezon seperatöre alçı
tozunu iki çıkışından aynı anda besleme yaparak seperatör içerisinde bulunan rotorda tek yönlü
mal yığılmasını önlemek amacı ile karşılıklı iki eksenden besleme yapılır. Seperatörde
malzemenin ayrışmasını sağlayan rotorun dönüş hızı frekans hız konvertörü üzerinden hertz
ayarı yapılarak artırılabilir veya azaltılabilir. Bahsi geçen komponentler Görsel 1. Üzerinde
numaralandırılarak gösterilmiştir ve Çizelge 1.’de komponent isimleri sunulmuştur.
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Görsel 1. Seperatör Ünitesi Komplesi ve Parçalarının Numaralandırması
Çizelge 1. Seperatör Ünitesinin Görsel 1. Üzerinde Numaralandırılmış Vaziyetteki
Komponentlerinin İsimlendirmeleri
Görsel 1. Üzerindeki Numaralandırma
1
2
3
4
5
6
7
8

Ünite İçerisindeki Komponentin İsmi
Siklon
Filtre ve Filtre Fanı Komplesi
Seperatör
Sistem Fanı
Üfleme Fanı
Çift Yönlü Besleme Helezonu
Seperatör Yıldız Besleyici
Değirmen Komplesi

Seperatör içerisine beslenen toz alçı miktarı devamlı değişkenlik gösterebilir. Bu değişimler
uyarınca verimde kayıp olmaması için seperatörde bazı ayarların değiştirilmesi gerekir. Bahsi
geçen ayarlar; seperatör dönüş frekansı, sistem fanı üzerinde bulunan klape açıklığının ayarı ve
seperatör üzerinde yer alan çift yönlü helezona malzeme aktarımını sağlayan yıldız besleyicinin
hız ayarıdır. Sistem fanı girişinde bulunan jaluzi klape ile, seperatöre beslenen havanın miktarı
artırılıp azaltılabilir. Seperatör üzerindeki çift yönlü helezondan beslenen malzeme alt
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kısımdaki döner rotor içerisine alınır. Rotorun dönüşü ile birlikte seperatör içerisinde bir toz
bulutu oluşur ve rotor üzerindeki kanatçıklar vasıtası ile ince malzemenin siklon borulamasına
yönlendirilmesi sağlanır. Kalın malzeme ise alt kısımdaki çökertme ünitesine düşer. Burada
depolama yapılmaksızın malzemenin iletilmesi sağlanır. Kaba malzemenin, siklon
borulamasına girişini önlemek amacı ile seperatör dönüş frekans ayarının doğru yapılması
gereklidir.[4] Seperatörün optimum %45 doluluk oranında çalışması istenmektedir. Malzeme
girişinin ayarlanması için ise silodan seperatöre geçişi sağlayan yıldız besleyicinin hız ayarının
yapılması gereklidir. Bu ayarların tümünün yapılmasının sebebi ise silo kapasitesini ve verimi
artırarak kaçakların yani ince malzemenin kalın malzeme ile karışmasının önüne geçmektir.
Yapılan deneysel çalışmalar kapsamında söz konusu parametrelerin optimum değerlere
ulaştırılması hedeflenmiştir. Görsel 2. üzerinde seperatör ünitesinin akış diyagramı
sunulmuştur.

Görsel 2. Seperatör Ünitesi Proses Akış Şeması
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2. DENEYSEL ÇALIŞMALAR
Tasarımı ve imalatı yapılan seperatörün sıcak testler neticesinde beklenen düzeyde ürün
çıkardığının kanıtlanması için seperatör çıkış deney talimatı uygulanmıştır. Bu deneylerde
seperatör çıkışından alınan ürünün içerisinde 160 µ’dan daha büyük parçacıklı malzeme olup
olmadığına ve seperatörden çıkan malzemenin duvara uygulaması yapıldığında çizme sesi
çıkarıp çıkarmadığına bakılmıştır. İnce malzemeden yapılan saten alçı üretimlerinde ürün
içerisindeki büyük parçacıklar uygulama esnasında topaklaşmalara sebebiyet vererek kalitede
düşüklüğe sebebiyet verebilir.
Deneysel çalışmalar tasarımı ve imalatı gerçekleştirilen seperatörün gerçek bir alçı fabrikasına
montajı yapılarak gerçek üretim şartlarında yapılmıştır. Seperatörden çıkan toz alçı numunesi
nemden uzak tutulmuştur. Alınan numunenin 10-12 gram ölçüde olduğu 0,001 hassasiyetindeki
terazide ölçülmüştür. Laboratuvarda bulunan 295-300 °C’lik etüv içerisinde porselen krozeye
alınarak değişmez kütleye (30 dakika ara ile iki tartım arasındaki fark en az 1 miligram ise
numune değişmez kütleye ulaşmış kabul edilir) gelinceye kadar bekletilmiştir. Ardından
desikatöre alınarak oda sıcaklığına dek soğutulup tartılmıştır (M2). Burada M1, ilk tartım
(ısıtmadan önceki boş kroze + numune) ağırlığını ifade etmektedir, toz alçı içerisindeki nemin
hesaplanması için (1) numaralı formül ile gerekli hesaplar gerçekleştirilir ve Çizelge 2.’ye
uygunluğu kontrol edilir.
% K.S. = (M1 – M2) / M1 x 100

(1)

Çizelge 2. Türk Standardı TS370 Yapı Alçılarının Kimyasal Özellikleri [1]
Kimyasal Özellikler
Bağlı Su (Kızdırma Kaybı)

Normal Alçı ve Katkılı
Normal Alçı [m/m]
En çok %9 - En az %4

Susuz Alçı ve Katkılı Susuz
Alçı [m/m]
En çok %3

Kontrol tamamlandıktan sonra numuneler üzerinde elek analizinin gerçekleştirilebilmesi için
0.001 hassasiyetindeki terazi ile 20 gram ağırlığındaki numune tartılır ve 45 µ elek üzerine
yerleştirilir. Alpine Elek Testi Cihazı’na yerleştirilir ve cihaz 20 dakikaya ayarlanarak
çalıştırılır.[3] 45 µ elek üzerinde kalan numune hassas terazide tartılır ve tartımı 45 µ üzeri olarak
kaydedilir. 45 µ üzerinde kalan numune bu sefer 90 µ elek üzerine koyularak 90 µ üzeri olarak
kaydedilir. Aynı işlemler 160, 200 ve 300 µ elekler için tekrarlanır.[2]
2.1. Deney Çıktıları
Çalışmamızın deney aşamasında, yapılması planlanan geliştirmelerin makinanın operasyonu
üzerindeki etkilerini görebilmek için öncelikle sistemde herhangi bir değişiklik yapılmaksızın
numune alınmıştır. İkinci aşamadan itibaren yenilenen sisteme ait numunelerin çıktıları
sunulmuştur. Deneyi etkileyen değişkenler ise; seperatörü besleyen yıldız besleyicinin frekansı,
seperatör rotor dönüş hızı frekansı, sistem fanı klapesinin açıklık derecesi, fırın çıkış baz toz
alçı besleme silolarının doluluk oranları, değirmenin çalışma amperi, filtrenin ve üfleme fanının
açık kapalı konum durumlarıdır.[5]
Fırında kalsine edilen toz alçının değirmene aktarılmadan önce depolanmasını sağlayan
siloların doluluk oranları deney boyunca sabit tutulmaya çalışılmıştır ve değirmenin her iki
silodan da beslenmesi sağlanmıştır. Değirmende öğütülen toz alçının seperatöre beslenmesini
sağlayan yıldız besleyicinin, seperatörün istenilen doluluk oranında operasyonunu sağlamak
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amacı ile frekans hız ayarı sağlanmıştır. Seperatör içerisinde malzemeyi dağıtarak ayrışmayı
sağlayan döner rotorun hızı ince malzeme içerisindeki kaba malzemeyi minimize edecek ve
aynı zamanda maksimum verimle çalıştıracak şekilde ayarlanmıştır. Seperatör tarafından
ayrılan ince malzemenin siklona iletimini sağlayan ve siklondaki havanın seperatöre ve filtreye
gönderilmesini sağlayan sistem fanının açıklığını ayarlayan klapenin hava akımını istenilen
değerde tutacak şekilde ayarlanması sağlanmıştır. Sonuçlar Çizelge 3.’te sunulmuştur.
Seperatördeki artı basıncı alması için filtre devamlı açık tutulmuştur ve üfleme fanı deney
sırasında seperatör içerisinde sirkülasyona ihtiyaç duyulduğu için açık durumda bırakılmıştır.
Çizelge 3. Deneysel ölçüm şartları ve numune durumları
Seperatör
Fırın
310
Besleme
302
Çıkış
Üfleme
Deney
Yıldız Seperatör Klape Besleme Filtre Fanı Değirmen
No. Besleyici
Amper
Baz
20 Hz
36 A

45

40 Hz

20 Hz
36 A

35 Hz

4
5

1

2

3

1-45
2-40

Açık

45

1-45
2-45

Açık

Açık

125

30 Hz
7,5 A

50

1-45
2-45

Açık

Açık

130

35 Hz.

22,5 Hz
35A

55

1-45
2-45

Açık

Açık

132

35 Hz.

22,5 Hz
35A

60

1-45
2-45

Açık

Açık

120

40 Hz

Açık

125

Durum

1.Numune 3 adet çizgi
2.Numune 1 adet çizgi
3.Numune 1 adet çizgi
1.Numune 3 adet çizgi
2. Numune 2 adet çizgi
3.Numune 1 adet çizgi
1.Numune 1 adet çizgi
2. Numune 2 adet çizgi
2.Numune 1 adet çizgi
1. Numune temiz
2. Numune 1 adet çizgi
1. Numune temiz
2. Numune temiz

Sırası ile yapılan denemeler ve parametrelerin değişimlerinden bahsedilerek Görsel 3., Görsel
4., Görsel 5., Görsel 6. ve Görsel 7.’de elde edilen veriler vasıtası ile numune çıktıları
karşılaştırılmıştır.
Alpine elek analizi deneyi sonuçları çizelgeler halinde sunulmuştur. 45 µ boyutundaki elekten
alınan malzeme miktarının maksimum olması istenmektedir. 160 µ’dan büyük olan elekten
geçen malzeme miktarının ise sıfıra olabildiğince yakın olması istenmektedir. Deneylerin
açıklaması bölümünde ise 90 µ numune içerisinde daha fazla bulunması sebebi ile
karşılaştırılmak üzere dikkate alınacaktır.
Seperatör üzerinde değişiklik yapılmaksızın alınan ilk numunenin sonuçları Görsel 3.’de
görülebilmektedir. 45 µ elekte kalan malzeme miktarı toplam numunenin %7,2’sini
oluşturmaktadır ve 90 µ üzerindeki malzeme miktarı %1,16 olarak hesaplanmıştır.
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Görsel 3. Deney Sırasında Alınan İlk Numuneye Ait Alpine Testi Sonuçları
Deneyin ikinci aşamasına geçilmeden önce hareketli rotor tasarımında değişikliğe gidilerek,
yapı değiştirildi ve seperatöre hareketsiz rotor montajı gerçekleştirildi, aynı zamanda savurucu
kanatların boyu yapılan analiz çalışmaları sonucunda 3 milimetre azaltıldı. Numune 2’nin
Numune 1 ile karşılaştırılabilmesi için diğer parametreler sabit tutuldu. Numune 2 ve Numune
1’in sonuçları karşılaştırıldığında, istenilenin aksine 45 µ’luk ürün miktarında azalma olduğu
gözlemlenmiştir. Fakat diğer elek tiplerinden de alınan malzeme miktarlarında düşüş olduğu
görülmüştür. Bu düşüşün sebebi kaçağın artmasıdır.

Görsel 4. Deney Sırasında Alınan İkinci Numuneye Ait Alpine Testi Sonuçları
Deneyin üçüncü aşamasında ise seperatör yıldız besleyici hızı 40 Hz.’den 35 Hz.’e
düşürülmüştür, seperatör rotor dönüş hızı 20 Hz.’den 30 Hz.’e artırılmıştır, sistem fanı
klapesinin açıklığı 45 dereceden 50 dereceye artırılmış ve değirmenin çalışma amperi 125A’den
130A’e yükseltilerek kaçak azaltılmıştır. 45 µ’luk elekte kalan malzeme oranı %60 artırılmıştır
ve istenilenin tersine 90 µ’luk elekten geçen malzeme oranı %160 artmıştır. 90 µ ve üzerindeki
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eleklerden geçebilecek kadar büyük olan malzemelerin azaltılması için parametreler
değiştirilerek deneye devam edilmiştir.

Görsel 5. Deney Sırasında Alınan Üçüncü Numuneye Ait Alpine Testi Sonuçları
Deneyimizin dördüncü aşamasında sistem fanı klapesinin açıklığı 50 dereceden 55 dereceye
artırıldı, değirmen amperi 130A’den 132A’e artırıldı ve seperatör rotorunun dönüşünü sağlayan
motorun hızı düşürüldü. 45 µ’luk elekte kalan malzeme oranı %58 artırıldı ve istenilenin tersine
90 µ’luk elekten geçen malzeme oranı %65 artmıştır.

Görsel 6. Deney Sırasında Alınan Dördüncü Numuneye Ait Alpine Testi Sonuçları
Deneyimizin son aşaması olan beşinci aşamada ise, sistem fanı klapesinin açıklığı 55 dereceden
60 dereceye artırılarak, değirmenin çalışma amperi 132 A’den 120 A’e düşürülmüştür. 45 µ’luk
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elekte kalan malzeme oranı %7 artırıldı ve istenildiği üzere 90 µ’luk elekten geçen malzeme
oranı %16 azaltılarak sistem eski sistemimizden daha verimli hale getirilmiştir.

Görsel 7. Deney Sırasında Alınan Beşinci Numuneye Ait Alpine Testi Sonuçları
3. SONUÇLAR VE DEĞERLENDİRME
Bazı özel tip toz alçı imalatlarında tanecik boyutu nispeten küçük olan ince malzeme
kullanılması gerekmektedir. Değirmenden çıkan alçı tozu içerisinde ince ve kalın malzeme
birbirine karışmış durumdadır. Malzemelerin ayrıştırılmasını sağlayan seperatör ünitesinin
verimini artırmak üzere, ünite içerisinde bulunan rotor sistemi döner tipten sabit tipe geçilerek
geliştirilmiştir. Çalışma kapsamında ünite içerisinde yer alan ilgili parametrelerin ayarlanması
sonucunda; seperatör ünitesinde ilk hali ile karşılaştırıldığında hedefimiz olan 45 µ’luk
malzemenin miktarı %35 artırılmıştır ve 160 µ ve üstündeki malzemenin miktarı %1 artmıştır.
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EPS BONCUK/KIRPILMIŞ CAM ELYAF/EPOKSİ ve EPS BONCUK/KIRPILMIŞ
KARBON ELYAF/EPOKSİ İÇERİĞİ İLE ÜRETİLMİŞ KOMPOZİT
NUMUNELERİNİN DARBE SÖNÜMLEME KAPASİTELERİNİN BELİRLENMESİ
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ÖZET
Trafik kazalarında, otomobil ana gövde üzerine etkiyen kuvvetlerin sönümlenmesi ile hem
ölüm ve yaralanmaların azaltılması hem de araç parçalarındaki deformasyonları daha düşük
seviyelere indirgeyerek, oluşan hasar miktarının minimize edilmesi son derece önemlidir.
Darbe sonucu oluşan enerjinin sönümlenmesi araçların, cihazların ve özellikle de insanların
zarar görmemesi açısından büyük önem taşımaktadır.
Bu çalışmada darbe sönümleme özellikleri yüksek olan EPS boncuk/Kırpılmış Cam
Elyaf/Epoksi, EPS boncuk/Kırpılmış Karbon Elyaf/Epoksi içeriğine sahip 2 farklı malzeme ve
bu malzemeler ile üretilen 3 farklı geometriye sahip olan 6 adet darbe enerjisini sönümleyen
kompozit darbe emici çeşitlerinin darbe sönümleme yetenekleri tespit edilmiştir.
Vakum infüzyon yöntemi ile üretilen 6 farklı darbe sönümleyici kompozite darbe sönümlerini
belirlemek adına çekme, akma, charpy, sertlik ve 1 metre yükseklikten 8 kg ağırlığındaki SAE
1137 çelik parça ile drop test yapılmıştır. Hazırlanan drop test düzeneğinde Pulse marka 10 ton
kapasiteli load cell ve Sony marka kamera kullanılarak yük ölçümü grafikleri ve görüntüler
alınmıştır. Çalışma sonucunda en iyi darbe sönümleme özelliği olan kompozit EPS
boncuk/Kırpılmış Cam Elyaf/Epoksi içeriğine sahip 2. tasarımındaki kompozit darbe
sönümleyici tespit edilmiştir.
Anahtar Kelimeler : EPS Boncuk, kompozit, drop test, darbe sönümleyici
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DISTINCTIVE FEATURES OF LEGAL RELATIONS IN THE AREA OF SUBSOIL
USE, RENEWAL AND PROTECTION IN UKRAINE

NADIIA MAKSIMENTSEVA
Honchar Dnipropetrovsk National University, Ukraine

Abstract:
The issue of public administration in subsoil use, renewal and protection is of high importance
for Ukraine since it is strongly linked to energy security of the state as well as it shall facilitate
the people of Ukraine to efficiently implement its propitiatory rights towards natural resources
and redistribution of national wealth. As it is stipulated in the Article 11 of the Subsoil Code of
Ukraine (the Code) the authorities that administer the industry are limited to central executive
bodies and local governments. In particular, it is stipulated in the Code that the Ukraine’s
Cabinet of Ministers carries out public administration in geological exploration, production and
protection of subsoil. Other state bodies of public administration include central public
authority responsible for state environmental protection policies; central public authority in
charge of implementation of state geological exploration and efficient subsoil use policies;
central authority in charge of state health and safety control policies. There are also public
authorities in the Autonomous Republic of Crimea; local executive bodies and other state
authorities and local self-government authorities in compliance with laws of Ukraine. This
article is devoted to the analysis of the legal relations in the area of public administration of
subsoil use, renewal and protection in Ukraine. The main approaches to study the essence of
legal relations in the named area as well as its tasks, functions and methods are analyzed. It is
concluded in this article that legal relationship in the field of public administration of subsoil
use, renewal and protection is characterized by specifics of its task (development of natural
resources).
Keywords: Legal relations, public administration, Subsoil Code of Ukraine, subsoil use,
renewal and protection.
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A METHOD TO ENHANCE THE ACCURACY OF DIGITAL FORENSIC IN THE
ABSENCE OF SUFFICIENT EVIDENCE IN SAUDI ARABIA

Fahad Alanazi, Andrew Jones
Post Graduate Student At De Montfort University - UK
Director Of The Cyber Security Centre At The University Of Hertfordshire - UK
Abstract:
Digital forensics seeks to achieve the successful investigation of digital crimes through
obtaining acceptable evidence from digital devices that can be presented in a court of law. Thus,
the digital forensics investigation is normally performed through a number of phases in order
to achieve the required level of accuracy in the investigation processes. Since 1984 there have
been a number of models and frameworks developed to support the digital investigation
processes. In this paper, we review a number of the investigation processes that have been
produced throughout the years and introduce a proposed digital forensic model which is based
on the scope of the Saudi Arabia investigation process. The proposed model has been integrated
with existing models for the investigation processes and produced a new phase to deal with a
situation where there is initially insufficient evidence.
Keywords: Digital forensics, Process, Metadata, Traceback, Saudi Arabia.
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PERFORMENCES OF TYPE-2 FUZZY LOGIC CONTROL AND NEURO-FUZZY
CONTROL BASED ON DPC FOR GRID CONNECTED DFIG WITH FIXED
SWITCHING FREQUENCY
Fayssal Amrane, Azeddine Chaiba
LAS Research Laboratory, Department of Electrical Engineering, University Ferhat Abbas
Setif , Algeria
Abstract:
In this paper, type-2 fuzzy logic control (T2FLC) and neuro-fuzzy control (NFC) for a doubly
fed induction generator (DFIG) based on direct power control (DPC) with a fixed switching
frequency is proposed for wind generation application. First, a mathematical model of the
doubly-fed induction generator implemented in d-q reference frame is achieved. Then, a DPC
algorithm approach for controlling active and reactive power of DFIG via fixed switching
frequency is incorporated using PID. The performance of T2FLC and NFC, which is based on
the DPC algorithm, are investigated and compared to those obtained from the PID controller.
Finally, simulation results demonstrate that the NFC is more robust, superior dynamic
performance for wind power generation system applications.
Keywords: Doubly fed induction generetor, direct power control, space vector modulation,
type-2 fuzzy logic control, neuro-fuzzy control, maximum power point tracking.
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ENFORCEMENT OF DECISIONS OF OMBUDSMEN AND THE SOUTH AFRICAN
PUBLIC PROTECTOR: MUZZLING THE WATCHDOGS

Roxan Venter
University Of Johannesburg – South Africa
Abstract:
Ombudsmen often face the challenge of a lack of authority to have their decisions and
recommendations enforced. This lack of authority may be seen as one of the major obstacles in
the way of the effectiveness of the institutions of Ombudsman and also the South African Public
Protector. The paper will address the current legal position in South Africa with regard to the
status of the decisions and recommendations of the South African Public Protector and the
enforcement thereof. In addition, the paper will compare the South African position with the
experiences of other jurisdictions, including Scandinavian countries like Sweden, Denmark and
Norway, but also New Zealand and Northern Ireland, with regard to the enforcement of the
decisions of Ombudsmen. Finally, the paper will make recommendations with regard to the
enhancement of the power and authority of Ombudsmen in order to effectively enforce their
decisions. It is submitted that the creation of the office of Ombudsman, and the Public Protector
in the South African system, is an essential tool to ensure the protection of society against
governmental abuse of power and it is therefore imperative to ensure that these watchdogs of
democracy are not muzzled by a lack of powers of enforcement.
Keywords: Enforcement of decisions of Ombudsmen, Governmental control, Ombudsman,
South African Public Protector.
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THE ROLE OF THE ACCUSED’S ATTORNEY IN THE CRIMINAL JUSTICE
SYSTEM OF IRAN, MASHHAD 2014

MAHDI KARIMI
Payam – E – Noor Unicversity _ Iran
Abstract:
One of the most basic standards of fair trial is the right to defense, hire an attorney and its
presence in the hearing stages. On the one hand, based on the reason and justice, as the legal
issues, particularly criminal affairs, become complicated, the accused must benefit from an
attorney in the court in order to defend itself which requires legal knowledge. On the other
hand, as the judicial system has jurists such as investigation judges at its disposal, the accused
must enjoy the same right to defend itself and reject allegations so that the balance is maintained
between the litigating parties based on the principle of "equality of arms". The right to adequate
time and facilities for defense is cited among the principles and rights relevant to the
proceedings in international regulations such as the International Covenant on Civil and
Political Rights. The innovations made in the Code of Criminal Procedure in 2013 guaranteed
the presence of the accused’s attorney in the proceedings. The present study aims at assessing
the result of the aforementioned guarantee in practice and made attempts to investigate the
effect of the presence of accused’s attorney on reducing the punishment by asking the question
and addressing the statistical population of this study including 48 judges of lower courts and
courts of appeal. It seems that in despite of guarantees provided in the new Code of Criminal
Procedure, Iran's penal system, does not tolerate the presence of an attorney in practice.
Keywords: Defense attorney, equality of arms, fair trial, reducing the penalty, right to defense.
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DEPENDENCY THEORY ON EXAMINING THE RELATIONSHIP BETWEEN THE
UNITED STATES AND THE MIDDLE EAST: IN THE CASE OF IRAN, SAUDI
ARABIA, AND TURKEY

Abdelhafez Abdel Hafez
Faculty of Law and Political Sciences, Szeged, Hungary
Abstract:
Dependency theory was developed since 1950s, with economic concerns. It divided the world
into two parts, the states of the peripheral (third world countries) and the states of the core (the
developed capitalist countries). Another perspective developed to the theory with the
implementation of the idea of semi-peripheral states in the new world order. With these
divisions (core, peripheral, semi-peripheral) this study aims to develop a concept from the
perspective of dependency theory, to understand the nature of the relationship of the U.S. with
the Middle East Regions through its relation with Iran, Saudi Arabia, and Turkey. The tested
countries (Saudi Arabia, Iran and Turkey) are seeking a foothold and influential role in the
region. The paper argued that the U.S. directs its policies toward the region, in the way to
guarantee no country of the region will be in semi-peripheral level (that could create
competitions or danger on the U.S. interest). Therefore, U.S. policies in the region have varied
from declaring war to diplomatic channels and sometimes ignoring. The paper is based on the
dependency theory, and other international relations theories used to study the Middle East in
the international context.
Keywords: Dependency, hegemony, imperialism, Middle East.
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STABILITY OF CONCRETE MOMENT RESISTING FRAMES IN VIEW OF
CURRENT CODES REQUIREMENTS

Mahmoud A. Mahmoud, Ashraf Osman
Cairo University, Egypt
Structuıral Engineerimg Department, Cairo University
Abstract:
In this study, the different approaches currently followed by design codes to assess the stability
of buildings utilizing concrete moment resisting frames structural system are evaluated. For
such purpose, a parametric study was performed. It involved analyzing group of concrete
moment resisting frames having different slenderness ratios (height/width ratios), designed for
different lateral loads to vertical loads ratios and constructed using ordinary reinforced concrete
and high strength concrete for stability check and overall buckling using code approaches and
computer buckling analysis. The objectives were to examine the influence of such parameters
that directly linked to frames’ lateral stiffness on the buildings’ stability and evaluates the code
approach in view of buckling analysis results. Based on this study, it was concluded that, the
most susceptible buildings to instability and magnification of second order effects are buildings
having high aspect ratios (height/width ratio), having low lateral to vertical loads ratio and
utilizing construction materials of high strength. In addition, the study showed that the
instability limits imposed by codes are mainly mathematical to ensure reliable analysis not a
physical ones and that they are in general conservative. Also, it has been shown that the upper
limit set by one of the codes that second order moment for structural elements should be limited
to 1.4 the first order moment is not justified, instead, the overall story check is more reliable.
Keywords: Buckling, lateral stability, p-delta, second order.
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COASTAL VULNERABILITY INDEX AND ITS PROJECTION FOR ODISHA
COAST, EAST COAST OF INDIA
Bishnupriya Sahoo, Prasad K. Bhaskaran
Research Scholar Department of Ocean Engineering and Naval Architecture, Indian Institute
of Technology Kharagpur, India
Professor at Department of Ocean Engineering and Naval Architecture, Indian Institute of
Technology Kharagpur, India
Abstract:
Tropical cyclone is one among the worst natural hazards that results in a trail of destruction
causing enormous damage to life, property, and coastal infrastructures. In a global perspective,
the Indian Ocean is considered as one of the cyclone prone basins in the world. Specifically,
the frequency of cyclogenesis in the Bay of Bengal is higher compared to the Arabian Sea. Out
of the four maritime states in the East coast of India, Odisha is highly susceptible to tropical
cyclone landfall. Historical records clearly decipher the fact that the frequency of cyclones have
reduced in this basin. However, in the recent decades, the intensity and size of tropical cyclones
have increased. This is a matter of concern as the risk and vulnerability level of Odisha coast
exposed to high wind speed and gusts during cyclone landfall have increased. In this context,
there is a need to assess and evaluate the severity of coastal risk, area of exposure under risk,
and associated vulnerability with a higher dimension in a multi-risk perspective. Changing
climate can result in the emergence of a new hazard and vulnerability over a region with
differential spatial and socio-economic impact. Hence there is a need to have coastal
vulnerability projections in a changing climate scenario. With this motivation, the present study
attempts to estimate the destructiveness of tropical cyclones based on Power Dissipation Index
(PDI) for those cyclones that made landfall along Odisha coast that exhibits an increasing trend
based on historical data. The study also covers the futuristic scenarios of integral coastal
vulnerability based on the trends in PDI for the Odisha coast. This study considers 11 essential
and important parameters; the cyclone intensity, storm surge, onshore inundation, mean tidal
range, continental shelf slope, topo-graphic elevation onshore, rate of shoreline change,
maximum wave height, relative sea level rise, rainfall distribution, and coastal geomorphology.
The study signifies that over a decadal scale, the coastal vulnerability index (CVI) depends
largely on the incremental change in variables such as cyclone intensity, storm surge, and
associated inundation. In addition, the study also performs a critical analysis on the modulation
of PDI on storm surge and inundation characteristics for the entire coastal belt of Odisha State.
Interestingly, the study brings to light that a linear correlation exists between the storm-tide
with PDI. The trend analysis of PDI and its projection for coastal Odisha have direct practical
applications in effective coastal zone management and vulnerability assessment.
Keywords: Bay of Bengal, coastal vulnerability index, power dissipation index, tropical
cyclone.
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COMBATING MONEY LAUNDERING IN THE BANKING INDUSTRY:
MALAYSIAN EXPERIENCE
Aspalella A. Rahman
Senior Lecturer at the School of Law, Government and International Studies Universiti Utara
Malaysia
Abstract:
Money laundering has been described by many as the lifeblood of crime and is a major threat
to the economic and social well-being of societies. It has been recognized that the banking
system has long been the central element of money laundering. This is in part due to the
complexity and confidentiality of the banking system itself. It is generally accepted that
effective anti-money laundering (AML) measures adopted by banks will make it tougher for
criminals to get their "dirty money" into the financial system. In fact, for law enforcement
agencies, banks are considered to be an important source of valuable information for the
detection of money laundering. However, from the banks- perspective, the main reason for their
existence is to make as much profits as possible. Hence their cultural and commercial interests
are totally distinct from that of the law enforcement authorities. Undoubtedly, AML laws create
a major dilemma for banks as they produce a significant shift in the way banks interact with
their customers. Furthermore, the implementation of the laws not only creates significant
compliance problems for banks, but also has the potential to adversely affect the operations of
banks. As such, it is legitimate to ask whether these laws are effective in preventing money
launderers from using banks, or whether they simply put an unreasonable burden on banks and
their customers. This paper attempts to address these issues and analyze them against the
background of the Malaysian AML laws. It must be said that effective coordination between
AML regulator and the banking industry is vital to minimize problems faced by the banks and
thereby to ensure effective implementation of the laws in combating money laundering.
Keywords: Banking Industry, Bank Negara Money, Laundering, Malaysia
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REFINING WASTE SPENT HYDROPROCESSING CATALYST AND THEIR
METAL RECOVERY

Meena Marafi, Mohan S. Rana
Petroleum Research Center, Kuwait Institute for Scientific Research, Safat, Kuwait

Abstract:
Catalysts play an important role in producing valuable fuel products in petroleum refining; but,
due to feedstock’s impurities catalyst gets deactivated with carbon and metal deposition. The
disposal of spent catalyst falls under the category of hazardous industrial waste that requires
strict agreement with environmental regulations. The spent hydroprocessing catalyst contains
Mo, V and Ni at high concentrations that have been found to be economically significant for
recovery. Metal recovery process includes deoiling, decoking, grinding, dissolving and
treatment with complexing leaching agent such as ethylene diamine tetra acetic acid (EDTA).
The process conditions have been optimized as a function of time, temperature and EDTA
concentration in presence of ultrasonic agitation. The results indicated that optimum condition
established through this approach could recover 97%, 94% and 95% of the extracted Mo, V and
Ni, respectively, while 95% EDTA was recovered after acid treatment.
Keywords: Spent catalyst, deactivation, hydrotreating, spent catalyst.
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COMPARISON OF STATIONARY AND TWO-AXIS TRACKING SYSTEM OF
50MW PHOTOVOLTAIC POWER PLANT IN AL-KUFRA, LIBYA: LANDSCAPE
IMPACT AND PERFORMANCE

Yasser Aldali
Omar Al Mokhtar University, Faculty of Engineering, Libya

Abstract:
The scope of this paper is to evaluate and compare the potential of LS-PV(Large Scale
Photovoltaic Power Plant) power generation systems in the southern region of Libya at AlKufra for both stationary and tracking systems. A Microsoft Excel-VBA program has been
developed to compute slope radiation, dew-point, sky temperature, and then cell temperature,
maximum power output and module efficiency of the system for stationary system and for
tracking system. The results for energy production show that the total energy output is
114GWh/year for stationary system and 148GWh/year for tracking system. The average
module efficiency for the stationary system is 16.6% and 16.2% for the tracking system.
The values of electricity generation capacity factor (CF) and solar capacity factor (SCF) for
stationary system were found to be 26% and 62.5% respectively and 34% and 82% for tracking
system. The GCR (Ground Cover Ratio) for a stationary system is 0.7, which corresponds to a
tilt angle of 24°. The GCR for tracking system was found to be 0.12. The estimated ground area
needed to build a 50MW PV plant amounts to approx. 0.55km2 for a stationary PV field
constituted by HIT PV arrays and approx. 91MW/ km2. In case of a tracker PV field, the
required ground area amounts approx.2.4km2 and approx. 20.5MW/ km2.
Keywords: Large PV power plant, solar energy, environmental impact, Dual-axis tracking
system, stationary system.
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