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A Numerical Study on the Effect of Impact Angle in a Bird Strike
Simulation against Airfoil Profile

Al i Kmran Ayten
Yalova University, Faculty of Engineering,
Polymer Materials Engineering Department,
aiayten@yalova.edu.tr

Abstract Bird strike is a common engineering problem in aviation industry. It

creates a damage on aircraft wing and causes the reduction in material stréngth.

series of numerical simulations were conducted to understand the effect of impact

angle on contact forcand absorbed energy.s-Prepost v4.8 and LByna were

used as pre/post processor and solver software. An airfoil profile was modeled by

using shell elements and bird geometry was created by smooth particle

hydrodynamics (SPH) elements. 7k shell and 19K 8Rments were used in

modelling of airfoil and bird, respectively. Hesphericalendedcylinder

geometry was used for bird while O0OA, 15A, 30A,
direction. MAT _009 nul | and MAT D24 O6piecewis
models were used for bird geometry and airfoil profile, respectively. Mass of the

bird was entered as 1.82 kg and its initial kinetic energy was 15F0rde-time

and energytime graphs were plotted to the hitting anglehere was a linear

relationshipbetween absorbed energy and hitting angle. 750 J kinetic energy was

absorbed by airfoil at OA hitting direction whi
at 60A hitting direction. This behavior can be
bird and disr fsariall leetr @hAn the contact time at O
be compared with each other is the contact force. Maximum contact force values

were 13542, 12773, 11120, 8870 N for O0A, 15A,
similar trendlike in thekinetic energy was observed.

Keywords Bird strike simulation, Airfoil, Smooth particle hydrodynamicsdysa
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Dynamic Lighting Architecture

Anél Keéer k- ¢
TOFAK Ot¢ornko bi | Fabri kaseée A. k.
E-mail: anil.kurkcu@tofas.com.tr

ABSTRACT: Interior and exterior lighting systems used in automobiles have an
important role in the visual differentiation of automotive manufacturers from other
brands. The networkinfrastructure of these lighting systems is provided by
communication protocols such as CAN, CAD, LIN. However, emerging LED
based animatedynamic lighting applications will increase the complexity of the
vehicl eds system an deinrcarmetveok snfFastiudiuee. Ar essur e on
large number of LEDs will be used for such applications, these LEDs will turn on
and off very quickly and will change color in milliseconds. The cost of CAN; CAN
FD communication protocols is high on the other hand lthdé communication
protocol is insufficient to manage this weight on the system. In this study, the points
of difference and similarity of MeLiBu communication protocol, which was
developed to realize such applications, compared to CAN,-EBNand LIN
communication protocols will be explained, information will be given about its basic
features, benefits and content.

Keywords: MeLiBu, communication protocol, dynamic lighting, automotive
industry, LED.

1. COMMUNICATION PROTOCOLS for AUTOMOTIVE INDUSTRY

LED-based lighting solutions are increasing their share in our lives day by day, and at the
same time, this technology has many benefits for the automotive industry. It has more
advantages compared to the incandescent bulbs used before. To give a beé efahese
advantages: The power value consumed by interior and exterior lighting systems is much less
compared to incandescent bulbs (power value of 1 LED bulb approximately equals power value
of 4 halogen bulbs), their developability and reliabilibddife cycles are higher (The average
life cycles of LED in 15 years while the average life cycles of halogen bulbs 2 years). In
addition, it allows the development of internal or external aesthetics, thanks to the fact that it
allows different applicatios easily. This difference is very important for automotive
manufacturers, allowing the automotive to become more visually appealing to buyers.

LED lighting technology, which was previously used in hajfiss premium segment
vehicles, has become widespiteaven in economic models in recent years due to the benefits it
provides. Nowadays, applying more complex dynamic arrangerhamisnations to lighting is
something that many vehicle brands want. In today's vehicles,-coidtied ambient lighting,
cabinlighting can change the tone and intensity according to personal tastes. However, taking
this further and making animatiatynamic edits will result in increased system complexity,
which in turn will increase the pressure on theeahicle network infrastrcture. There will be a
huge number of LEDs, these LEDs will turn-ofi very quickly and will change color very
often. Unfortunately, the LIN communication protocol currently used by many cars will be
insufficient to achieve this.
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The CANFD protocol offes superior performance parameters over traditional CAN. It can
provide enough bandwidth needed for animated lighting. But its cost is expensive due to its
requirements. This is a big problem for vehicle manufacturers because they don't want to use
animatel lighting only in luxury models, they want to use this innovation in their entire product
portfolio. MeLiBu is a newgeneration communication protocol developed to deal with these
problems.

2. COMMUNICATION PROTOCOLS TYPES
2.1. LIN Communication Protocol

The LIN (Local Interconnect Network) communication protocol is commonly used in the
automotive industry for ivehicle networking, particularly for lowwnd electronic control units
(ECUs) such as lighting systems. The LIN protocol is designed for singuliehandwidth
communication. In automotive lighting technology, the LIN protocol is used to connect lighting
systems, such as headlights, taillights, and turn signals, to the vehicle's main control module.
This allows for the centralized control of thehigg systems and enables basic features such as
turning lights on and off, dimming, and blinker signals.

One of the main advantages of using the LIN protocol for automotive lighting technology is
its low cost, as it uses less complex hardware and softaneother protocols. This makes it
ideal for use in costensitive applications, such asviahicle networks for budget cars and fow
end electronic control units. Additionally, LIN is well suited for simple and less critical
applications such as lightingZindows, and door locks controls.

The LIN protocol also supports a simple, maslave communication model, where one
device acts as a master and controls the communication on the bus, while the other devices act
as slaves. This allows for easy implettation and maintenance of the network.

|<7 Message Header —I-|<7 Message Response 4>|

| Break | Sync |Identmer | Data | Checksum |

Fig.1. Message Frame of the LIN Communication Protocol

The technical specifications for using the LIN (Local Interconnect Network) protocol in
automotive lighting technology can vary depending on the specificicapph and the
requirements of the vehicle manufacturer. However, some common technical specifications
include:

Data rate: The typical data rate for the LIN protocol in automotive lighting technology is
around 20 kbps. This allows for leandwidth commuication and simple control of lighting
systems.
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Network topology: The LIN protocol uses a singlee bus topology, where multiple
devices are connected to a single bus or network. This allows for the efficient transfer of data
between devices, as all degs on the bus can access and transmit data.

Message format: The LIN protocol uses a message format that includes a header, a data field,
and a checksum field. This allows for the efficient transfer of data and the detection of errors in
the data.

Error detection and correction: The LIN protocol includes error detection mechanisms, such
as checksum, to ensure that data is transmitted accurately and reliably.

Voltage levels: The voltage levels for the LIN protocol in automotive lighting technology
typically ranges from 8V to 12V.

Diagnostics: The LIN protocol supports basic diagnostic features such as error frames, which
are used to identify and diagnose issues with the lighting systems.

Slave1 Slave 15

¥y
20K

SLAVE TASK
4
=
e
™
SLAVE TASK

Fig.2. LIN physical layer

2.2 CAN Communication Protocol

CAN is acommunication protocol that is commonly used in the automotive industry to
control and manage various electronic systems in a vehicle, including lighting technology. In
automotive lighting technology, the CAN protocol is used to connect various liglysitenss,
such as headlights, taillights, and turn signals, to the vehicle's main control module. This allows
for the centralized control of the lighting systems and enables advanced features such as
automatic headlight dimming, adaptive front lighting, dgdamic turn signals.

One of the main advantages of using the CAN protocol for automotive lighting technology is
its ability to handle reaime communication. This allows for the quick and efficient control of
lighting systems, which is critical for sayetelated features such as automatic braking and lane
departure warning.The CAN protocol also allows for the integration of multiple lighting
systems into a single network, which can help to reduce the number of wires and connections
required in a vehicleThis can improve the overall efficiency and reliability of the lighting
systems, as well as reducing the complexity of the wiring harness. In addition, the CAN
protocol enables the use of advanced diagnostic and troubleshooting tools, which can help to
identify and diagnose any issues with the lighting systems.
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Fig.3. The frame of CAN communication protocol

The technical specifications for using the CAN protocol in automotive lighting technology
can vary depending on the specific application and thguinements of the vehicle
manufacturer. However, some common technical specifications include:

Data rate: The typical data rate for the CAN protocol in automotive lighting technology is
around 500 kbps. This allows for the quick and efficient transfeiats detween the lighting
systems and the main control module.

Network topology: The CAN protocol is typically used in a bus topology, where multiple
devices are connected to a single network. This allows for the efficient transfer of data between
devicesas all devices on the bus can access and transmit data.

Message format: The CAN protocol uses a message format that includes an identifier, a data
field, and a CRC field. This allows for the efficient transfer of data and the detection of errors in
the daa.

Error detection and correction: The CAN protocol includes error detection and correction
mechanisms, such as bit stuffing and CRC, to ensure that data is transmitted accurately and
reliably.

Voltage levels: The voltage levels for the CAN protocol iromdgtive lighting technology
typically range from 2V to 5V.

Connector and cable: The connector and cable used for the CAN protocol in automotive
lighting technology are typically designed to withstand the harsh conditions found in vehicles,
such as vibratio and temperature extremes.

Diagnostics: The CAN protocol supports various diagnostic features such as error frames,
which are used to identify and diagnose issues with the lighting systems.

In summary, the CAN communication protocol is widely used inatitemotive industry to
control and manage lighting technology. Its ability to handletiesd communication, integrate
multiple lighting systems into a single network, and support advanced diagnostic and
troubleshooting tools make it a valuable tool foproving the efficiency, reliability, and safety
of automotive lighting systems.
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Fig.4. An example of CAN nodes

2.3. CAN-FD Communication Protocol

The CANFD protocol can be used for communication in the lighting systems of a car. In a
vehicle, the ligpting system is made up of various components such as headlamps, tail lamps,
turn signals, and interior lighting. CAND allows for efficient communication between the this
lighting components and the ECU. For example, when the driver turns on the hsadtigh
headlight switch sends a message over the ERNetwork to the ECU, which then activates
the headlights. Similarly, when the driver uses the turn signal, the turn signal switch sends a
message to the ECU, which then activates the appropriateiguad lights.

The technical specifications of the CARND protocol include:

Data payload: The maximum data payload that can be transmitted in a single message is 64
bytes, which is an increase from the 8 bytes in the original CAN protocol.

Data rate: The mximum date rate is 8 Mbps, which is an increase from the 1 Mbps in the
original CAN protocol.

Message format: The message format of the &ANprotocol includes a 1hit or 29bit
identifier, a data field, and a cyclic redundancy check (CRC) field. Tdwatifitr is used to
identify the message, the data field is used to carry the data payload, and the CRC field is used
to ensure data integrity.

Error detection and correction: The CAND protocol includes error detection and recovery
mechanisms such as situffing, bit arbitration, and acknowledgement like a CAN protocol.
These mechanisms help to ensure the integrity of the data transmitted over the network.

Physical layer: The physical layer of the CA protocol is based on a differential
signaling metbd, which uses two wires to transmit data. The wires are called the CAN High
and the CAN Low, and the voltage difference between them carries the data. The physical layer
also includes a termination resistor at each end of the bus to match the chacactpestance
of the bus.

Network topology: The CANFD protocol can be used in both linear and star topologies. In a
linear topology, all devices are connected in a single line, while in a star topology, all devices
are connected to a central hub.
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Compatibiity: The CAN-FD protocol is backwards compatible with the original CAN
protocol, meaning that devices that support the original CAN protocol can still communicate
with devices that support the CARD protocol.

In summary, the CANFD protocol can be usedrfcommunication in the lighting systems of
a car . It all ows for efficient communication b¢
computer, and allows for reime monitoring and control of the lighting system. This ensures
optimal performance ral allows for the integration of advanced lighting features such as
adaptive headlights, which automatically adjust the beam pattern based on the driving
conditions.

2. 4. MeLi Bu (Mel exés Light Bus)

MeLiBu is an innovative communication protocol that eeablo complex systems that
makes it possible to perform animation applications using LED. MeLiBu allows automotive
manufacturers to implement advanced LED lighting while at the same time helping them keep
their costs at a minimum level thanks to the lovivBequirement.

In developing this protocol, MeLiBu gathered the advantages of CAN, -EBNLIN
applications that are already available and in use. The MeLiBu is based on th&ICAN
protocol and UART communication. Thanks to its extended bandwidth ancdecethatency, it
can control more than 1000 LEDs simultaneously. The data rate is on 2Mbit per second and is
fully compliant with ASIL-B (1SO26262 Part 9) security requirements.

W

o ECTE -
conm ‘ L MelBu, |
L: : < v

Fig.5. Block diagram

CAN PHY

2.4.1. Key Features & Benefits & Differentiationsof MeLiBu
CommandeiResponder based system

High-speed communication based on GRN PHY differential interface
No licance requiered.

Reduces harness

Provides 1SO26262 and 1SO11898 standards

Real time update of >1000 LEDs without any delagrne bus segment

o o Do Do Do Do Do

Driving multiple LEDs (compatible with all LED types) uses only a single IC

21
Proceedings Book



INSAC International Researches Congress on Natural and Engineering Sciene@d\(mln\S@

A A standard MCU can be used as a Commander for vehicle communication

A CAN-FD over UART communication

MeliBu

by Melexis
= UART protocol over CAN-FD PHY

»

L
i~ @n®
Simple protocol High speed (2 Mbit)
RGB lighting optimized EMC/ESD robustness
Easy to integrate « Automotive proven PHY
Enables low BOM (RCO based) Enables light animation

Fig.6. common points of CAN and LIbetween MeLiBu

Nowadays, MeLiBu is used by leading manufacturers to improve the safety features for
some of the cars (such as driver warning lights, door bike warning). Ambient lighting can
communicate with body control unit and the other units, can work with ADAS futurights
may communicate with the driver through color coding, color changing, and blinking. Thanks to
the MeLiBu communication protocol, the LEDs that communicate separately produce the
lighting effects commanded by the vehicle in the light bar. The rohallenges in these
systems is to ensure consistent color uniformity across all LEDs and guarantee that they all
change simultaneously.

System view

by Melexis

Smart light - animated

| Animated turn indicator oy
Integrrated trim lighting

Animated DRI

Fig.7. MeLiBu system wiew
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242 . AutcAdr esséng

For automatic addressing, the AA_IN pin of the first slave is1eoted to the VIO pin. For
other slaves, the AA_OUT pin and the AA_IN pin are connected by the logic of a daisy chain.

';/j, | -GFII - o Sope comneclions
e = L] . -
Autoddid seormetins Aaiadd ey poaneions
1 R

B K WEO@ND WD RA_OUT AR K WE GND WO A OUT AB_W Y OGND WO AR OUT

FCU £ Master

Slave Slave Slave

F £
Came | = [ RGE LEDs & MeliBu IC ) RGE LEDs & MeliBu IC) RGA LEDs & MeliBu IC
can | e o oo £
cmu| ey o My crm | Y
caNL | f—— M COML O DO oM oML

0| |eomn l [ H
a HE1H——o : - Z5

= =¥ oL “s.illu Communic o Ling 2

Fig.8. Connection between MeLiBu master and slaves

The AA_IN pin of the first slave is wired to the VIO pin. The master sends thid/Adat
command. When the first slave receives this command, it sets AA_OUT to a high level. The
first address will be taken from the slave, which AA_IN is connected to VIO. For the second
address, the AA_IN pin of the second slave is connected to the AA gldr the first slave
and its signal is received through this connection. For the third address, the AA_IN pin of the
third slave is connected to the ABUT pin of the second slave and its signal is received
through this connection. The signal continuebe transmitted to other slaves by this method.

2.4.3. MeLiBu Message Frame

The data is transmitted via the MeLiBu Communication Line in fixed format messages of
selectable lengths. The data is first fixed to MSB, NRZ, 8N1 format (1 Start bit [low]ata8 d
bits [no parity] + 1 Stop bit [high]). The stop bit shall have a minimum length of 1 bit time, but
can be longer.

MeLiBu HW block expects the following frame format (ACK is optional):

Broak [/ D X DATA /[ X CRC X ACK ," End of Frame

Fig.9. Message frame

Note: End of frame is not mandatory, nererie can follow immediately.

2.4.4. Frame Header

Each message must be initiated by the master, which transmits a header that consists of
following subfields:
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Break[>13bit + stofbit]

Slave address[6bit]

R/T[1bit]

F[1bit]

Sub Address/Instricin Extension[6bit]
P1[1bit]

PO[1bit]

o Do Bo Do Do Io Do

BREAK ) ID X DATA

X Slave Address RT SubAdr/InstrExt
Fig.10. Frame header

2.4.5. Frame Format
2.4.5.1 Data

The DATA field could contain 0 to 36 bytes, where each byte contains 8 bits (MSB first)
plus 1 start bit and 1 stop bit.

UART data format 8N1

—swwe—s b7 Y b8 X b5 X b4 Y b3 X b2 X b1t X bD —Swpor—a

Fig.11. UART data format

2452 CRC

MCU calculates the CRC value and the MCU sends the DATA. The CRC value is calculated
by the Master when M2S message is sending. Slaves will be used the CRC value for checking
the stability of the DATA.

2.4.5.3 ACK(Optional)

The ACK field is opional and needs to be enabled by the software. ACK is only valid for
M2S frames. The ACK field is added by Slaves right after the CRC field and shows the statuses
below:

A The frame reception was OK
A The frame reception is FAILED

A The frame does not reged by the Slave
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2.4.5.4 Data Organization

Data is stored in RAM in 16it. Low-byte data is available in RAMMDDR, and highbyte
data is available in RAMADDR+1.

CATA Orgenisation for Receive | Trasamit - M3EIL fiest, MESyte first with Start'Stop-Bits (Bulfer A (DMA_RDA) sssumed 10 be selected|

Fig.12. Data organization

2.5. SLAVE MESSAGE HANDLING

The Bus Protocol Processitgnit (BPPU) responsible for addressing decoding as well as
MeLiBu frame reception/transmission. If a M2S frame is addressed to its NAD, the BPPU treats
the frameonabytwi se and copies the received bytes to
of bytes witlin the selected frame is known by BPPU after the two header bytes have been
decoded.

After receiving the header and payload bytes plus the two CRC bytes a CRC check takes
place and a MFR interrupt is raised by the BPPU at the slave CPU. The processiag of t
DATA is should be carried out by the slave SW.

If the master expects a S2M frame response, it must be specified in a previous M2S frame
and supported by the dependent software. The slave software needs to prepare the response data.
This process involvesvo steps:

1.Step: Preparing response data

2.Step: Setting a DMA Tx pointer (PORT_DMA_TX) to the starting address of the response
data (Slave SW prepares the data, but cannot initiate the transmission of this response data itself
because each transmigssimust be initiated by the Master. If more than one slave tries to
transmit simultaneously using a broadcast address or multiple slaves using the same NAD, a bus
collision occurs.)

If the master wants to receive data from a certain slave then it neestshiidHese data by
sending a Breakfield plus the two ID header bytes indicating to the slave BPPU that the
transmission of a number of bytes is request e
point of view it is a Rx frame which starts with the tnaission of the Breakfield plus the two
ID header bytes. The slave BPPU of older ICs receives and decodes the ID header bytes and
immediately starts to send the data which is pointed by the DMA Tx pointer
(PORT_DMA_TX). Newer Ics could delay the transmissio

The transmission request, the slave address and the requested number of bytes is extracted
and the BPPU uses DMAto feed the expected number of bytes out the RAM of the IC to the
UART for transmission. If desired, a MFR interrupt can be raised to the CPU
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2. CONCLUSION

In recent years, automotive manufactures have turned to using LED lighting system instead
of bulbs in their vehicles due to the advantages they provide, aesthetic improvement, lower
power comsumption and features that provided to visitdlitg safety. Initially, LED lighting
systems started to be used in the fields of exterior lighting, interior lighting systems and simple
warning lights. Nowadays, Manufacturers have aimed to take this technology even further, they
aimed to achieve a dynaenvisual by ensuring that the LEDs in the units work in coordinated
manner. But for that happen, there are serious engineering challenges to overcome. Specially, it
is necessary to deal with problems such as having enough bandwidth to control a large numbe
of LEDs in the system and keeping the latency between the LEDs to a minimum. In addition,
this protocol should be as flexible as possible and allow the application of LED matrix of
different sizes and characteristics produced by different supplieds.dtisl dndét be i n
make significant changes to the BCM and add harnesses. It must include minimal hardware(low
BoM). In summary, MeLiBu can be considered as a solution that automotive manufacturers can
use in more complex lighting applications withdwatving to redesign BCM thanks to its fully
scalable, highly flexible and fast structure.

Term Stands For

AA Auto-Addressing
ACK Acknowledge

BCM Body Control Module

BoM Bill of Materials

BPPU Bus Protocol Processing Unit
CAN Controller Area Network

CAN- Controller Area Network witk
FD Flexible Data

CRC Cyclic Redundancy Code
DMA Direct Memory Address
LED Light-Emitting Diode
M2S Master to Slave

MCU Microcontroller Unit
MeLiBu | Melexis Light Bus

MFR MeLiBu Frame Received
NAD Node of Adress

NRZ Non Return to Zero
RAM Random Access Memory
S2M Slave to Master
SW Software
ID Identifier
VIO Virtual Input/Output
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Abstract: Different cellular processes including cell recognition, -aall
interaction, adhesion, immune response are mostly carried out by cell surface
glycan. The change of cell surface glgcis correlated with the development of
cancer. An understanding of the main properties and the role of glycans in
biological systems ,especially in disease and cancer development, can provide to
generate more specific and useful therapeutic agents fanahu health.
Glycosyltransferases and glycosidases are the two main enzymes that are used for
glycan researches. Endo S is an enzyme which has approximately 108 kDa size.
This enzyme is produced by Streptococcus pyogenes and show®-Mndo
acetylglucosamimiase activity on Immunoglobulin G (IgG). The potential of Endo

S enzyme in the therapeutic studies increases in the last decades. At that point,
biotechnology helps to increase the production and yield of the enzyme by using
recombinant technology. In thistudy, recombinant Endo S enzyme has been
produced and optimization parameters have been tried to increase the yield of
enzyme production. First of all, the plasmid of EndoS transformation into LB
(Luria-Bertani )/ ampicillin agar was achieved and a smgblony was transferred

to LB/ ampicillin broth. Then, the plasmid was isolated by using commercially
available miniprep kit. The isolated plasmidébs
and confirmed in agarose gel. H-d-& t shock met hc
thiogalactopyranoside) induction was used for the transformation of the plasmid
into Escherichia coli BL21(DE3) plysS for enzyme production. Cells pellets were
lysed by a sonicator or homogenizer. After lysis and enzyme purificatidiym
dodecyl sulfatgolyacrylamide gel electrophoreiSDSPAGE)was performed to
visualize the proteins. Purified Endo S was used to hydrolyze glycans in the Fc
region of IgGs. The delocalization of Ab was shown on SDS PAGE and by
Quadrupole Timef-Flight (QTOF) Mass Spectrometry. Different lysis buffers,
IPTG concentration, carbon, nitrogen, and mineral sources were studied to
increase enzyme production efficiency. Lysate image results were compared using
the ANOVA test to find the optimal conditidar Endo S activity in IgG
deglycosylation.

Anahtar Kelimeler: Endoglycosidase, Recombinant, Producti@eglycosylatd
mAb
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At &az| Enénner at®°rde Kmhaseé Svaegy é¥saan ma
Ol arak Kncel enmesi

Berkay Dereli’, Bar &k Gg¢r el

'S¢l eyman Demirel !'niversitesi, Fen Bilimleri Enst
E-mail: y12030102499@ogr.sdu.edu.tr
2S¢l eyman Demirel !'!niversitesi, Fen Bilimleri Enst

E-mail: barisgurel@sdu.edu.tr

¥z eTte:hl i kel i at ek lIf &@mr @m Imhaaldrda viek lbeumiy °inlteeml e at ék
kalori fik dejerini kull anar ak enerji sretil
kull anél makt adeér . Ancak aték madeni yajlardan,
cretil iJi miaf nhnygayen dékke fabrikalarda, bu ger
sonr as ekgaana yat ekl ar g °Rafridrea seydoinl meklIteerdii rsonr as
a-¢€ej a ékan bu aték gazl ar dojaya direkt ol ar
vermektedir.
t ez - al &k njasréanfdian e rbii sriathgedzz @yraépar t @kamnée i -i n,
nda ybauk ech tm@je € @ mi ¢ 2 e r ANBYSeFluenta20&2k é | mékt ér
émé kullanélarak yanmta analizleri sayésal
ma , atéek gazén dendysielerdlkdreak eladze ad cEinlam
dl megkt gr Bu veriler ékéjénda oluxkturul an
meé K vV e yanmaneén model |l enmesBuni n avantaj |l
i ml er kull anél arak wuygun vyawama kokul |l arén
r e hesapl anméxktér . Yanma i -in ger ekl i
nabil mesi i -in gerekl: yaket mi ktaré belir
a -ékan gazeéen bilexkimler:i teori k ol arak he
222 ; waarmpeéel caen s ay ésal inceleme ile daha
eej e yalkdce eeodialrmikkt i r .
adeni yajlarén rafine ikl emi sonrasénda
i Kekil de fdéor]érmbdaasne nw&ask mau w@ miltelmdj @ | e
enerji a-éséndan °nemi i spat edi | mi ktir. A
pan firmalarda sayésal ol arak sistemin incele
v e n ikleikri | Wier i rad-e€l seénnedbainl nensei mi gesteril miktir.
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Anahtar Kelimeler:-yanmahesapl amal @ akékkanl aart éki nami Jji, te
fereneé

Girik

N¢fus artéke, ener ji tal ebi, end¢strivyel faal
ol arak atek artekéna yol taamm@tkd adeér beiGedreakkyg®
sajl ek sorunlarénée ve ekonomi k kayeéeplaré °nl em
y°neti minin aréet él mase, depol anmasé, bertaraf
gel i ktirilmiktiri-I1IHervey©Szmtyemi ny°kndredii ,g eri kil ekl
en °neml i si i htiya-1laré karkélama yetenej.i va
yakmadér .
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Tehlikeld] atéklar teknolojik ilerl emeojide dojr
tehli kel atejéen endg¢gstrivyel kaynakl e ol maseéed
kull anél mék madeni yajlar ve hastane ve | abora
kaynakl aréder .

Knsan sajléejéné cidei ekol amd& wOemdietyi ebbmesnias é
atéeklareéen bertarafeé °nemli bir konu haline gel
standardi ze etmek ve tanémlamak da zordur, -0
olarak tehlikeli & é k canl é& organizmal ar , binalar veya - €
toksi k veya benzeri i stenmeyen etkiler gi bi p
tanémlanabilir. Tehl i kel at ekl ar ikkaltee , a tséejveen,
tehli kesi ve boyutu belirlenmeld: ve uygun bert
bertaraf etme y°ntemleri ¢l keden ¢l keye dejJi Ki
d¢zeyi ile i1 gildi ol megkolla thikr Ibiakktéek ¢al-kéd laeréinne s
Gel i kmi kK ¢l kel er bu konuyu ciddiye aleép tehl ik
geli kmekte olan ¢l kel erde mevzuat bokl ukl aré bt
Bu -al éekxmada, aték madeniazayhjargdanatiymkseseh] kay
i ncelenmi ktir. Rafinasyon i kKl emi spaumda&klakal
kal makt adér . Tesi st eatraafk anlassnnoatniak | keazr t sandas
tesislerde -evrevVYeyZ2atamleerehegbdleenakaé edil m
ol an tesiste, kekil 1. ' de , gsteme; dntdgee] edilerakraak i | d e, k
ferémwaeakdlharak bertaraf edil mektedir. Yakeéel an s
tesishrés ét ma suyunun enerjisini karkél amakta ve
i Kl eml er sonrasénda uygun emisyonlarla -evreye
sreti mi sajl ayan herhangi bir tesapstde bUykterde
bir i kKlem sonrasé a-€éja -ékan gazlarén yakeél ma
arakteérma bulunamamécxkt ér . Bu tez -alékmasé il
benzeri ol mayan bu uygal dma if arkélmidlail m&kelol amk ar

Atik Gaz

Baca Gan >

k e KliAlt ek Gaz Yakma kemaseé

Deneysel ¢al kma
Ya]J] rafinerisinde a-€é€ja -ékan gazén kimyasal bi
edi |l mi ktir.
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Distilasyon ve Hi-d&joa k-léekmacn abtieki nganzdebi r - ok f ar

kompli ke bir gazder. Kncel enen atek gaz i-erisi
hidrojen s¢lf¢ér, hidrojen klorg¢r, amonyak, ben:
karbon monoksiv e kar bon dioksit tespit edilmiktir.
At ek gazeéen debisi koryolis tipi debimetre ile ¢
ise 40AC" " dir. A-éeéja -eékan gazén basénce ise 0, :
Tablol.Di stilasyon ve Hidroi k|l eBoindien aGe&l en At éKk
Karekem I Mo | Or an M_olekg,l
(mol) Mi (g/mol)

Hava 02+3,76N2 0,051 28,97

Su H20 0,020 18,02

Hidrojen H2 0,709 2,02

Metan CH4 0,005 16,05

Etan C2H6 0,010 30,08

Propan C3H8 0,012 4411

Hi dr oj en |H2S 0,103 34,09

Hi dr oj en |HCI 0,001 36,46

Amonyak NH3 0,008 17,04

Benzen C6H6 0,002 78,12

Etil Benzen C8H10 0,001 106,18

Toluen C7H8 0,001 92,15

B¢t an C4H10 0,021 58,14

Pentan C5H12 0,003 72,17

Hekzan C6H14 0,004 86,20

Karbon Monoksit | CO 0,004 28,01

Karbon Dioksit CO2 0,043 44 01
Teori
Bir maddenin ter mal °czel l ikl er i gbi nicelikleglene r j i , L
tanémlaneér . Yakma sistemlerinde bir-ok farkl e
kar @ékKkeémén ter modi nami k oSzellikleri, t ¢m bil e
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kombi nasyonundan kaynakl|l amZ2ryascagé evkrasaxeimérar

bil ekenine i deal gaz ilikkilerinin uygul anmas
karékémendan baklayarak, sistemin toplam k¢t ec
a a

1)
buradam her Dbir i bSil ekemdeakin tkgpll @®mi Mdolr . sayéesé,
0 0

(2)
N;, her bir i bil ekeninve mol ;o abgedlgiérdlaéir . biKrg ttl gr
mi ktaréné tanémlar. Tanémlaré kKku kekil dedir,

. a . .0
W — L =
a
3
T am élarak, i=1,2,3,...,n
W pLAY W p
4)

Topl am debhb isnen gaz ve séve atéklarén her bir b

®)
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Her bir i bil ekeni aenMi hel, e karéx élmgmnl| @s it mil agnas tm
Ku Kekilde belirlenir

. a B 00
0 - n wu
0 0

(6)
Dalton'un "toplam basén-1ar kanunu" ve Amagat
kanunundan, bir kalr ekemdaki obiblidwearinn nmk é&s mi
bulunabilir
0 o 0 .
= - = W
0

(7)
P her bir i bilekeninin késmij ,bdasegndéd,r R, bgd=z
k & s mi h ac mi ve V, karakémeménhopl ammhbieml dsr . bB
bilekenin k¢tle fraksiyonu ile ajérleklandeéer él
toplanarak belirlenir
Y B 46 .,
6 = — wo

a a

(8)
burada U, kar erfiseve@ n hteaoplbam ib-i lexenin k¢gtl esi b
kekil de, karékémén birim k¢gtl esi bakéna ental pi
Q wQ

9)
ve karékéemén birim k¢gtl esi bakéna sabit baseéen-t
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© WWh

(10)
Termodi nami k bir S¢re- sérasénda sabit °©zgy¢l e
bilekenin enerji ve entalpi dejikimleri akajéd:
Yo QfY Y

(11)
YQ of Y Y

(12)

Ancakimha@&kféerénl arénda sécakl,g@kT,id-eifn kdag ¢ ly ¢&ks @
hesaplanacak ve for mgl Ku Kekil de ol acakter
Yo  ©pr 2°Y Qpp 27Y

(13)
YQ fp 2°Y Qpp 27Y

(14)
Bir at ékneéeynadkama afteérkél ar én t amamen yakél masé i -1
ol dujunun belirl enmesi ger ekir HyO,Genienl hbaivra hiilde
yanma stokiyometri si Ku kKekilde ifade edilebil:i
T#(/1 T4 - -1 oxo u Tu#/l 1-(/1 oxoely - -.

(15)
Tam yanma Kkokull aré alténda bu denklem kull an
i htiyacé ayré ayré hesaplaneéer. Bu sayede atek|
hava girdisi hesapl anmék ol ur .
Bi r tepki menin ental pi si ni hesapl amak i stersel
araseéndaki farkée bul mak gerekir. ¥rnejin yukaré
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yQ Q| 0 QU
(16)
YO &1z05 2°Y 1-z0f 2°Y o @l - -20Qf 2°Y &zZ0f z
Y 11 - -®p g 2z°Y QU
17)
denkl emi kull anégbmabhktef§ean@Blns@graegd-er ken bi
reaksiyonunun entral pi si hesapl anmék ol u
Kinetik v e potansiyel enerjilerin h ma l edi
uygul anmayacakter. Bu dur umda,
Yo Y6 o o
(18)
ol acakt eéer
Gaz karékéménén yojunluju ise |} (kg/ mj) yojunl
(8,314 J/ mol K) gaz sabiti, T (K) sécakl ék ol
, 00 0 & @ a 8 Ea
Y Y'Y & ¢ E 8 E¢
(19)
|l e hesaplaneéer
Sabit basén- alteénda °zgg¢l ésélarén tenrik ol a
bul unmaktadeéer. Bu tezde, R. L. Rowley, W V.
T. E. Daubert, R. P. Danner tarafeéndan 2007"' de
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Tablo2.Di stil asyon ve HAtdédkoiGdze mci den Gel en
i YINPOPY . AfSoSyft SN
5AaGAtlaez2y @S | AH

1 Hava O,+3,76N

2 Su H,O

3 Hidrojen H,

4 Metan CH

5 Etan GHs

6 Propan GHs

7 | ARNR2SY { N|HS

8 | ARNR2SYy Yt |HCI

9 Amonyak NH;

10 Benzen GsHs

11 Etil Benzen CsH1p

12 Toluen C;Hg

13 B¢t an C4Hio

14 Pentan CsHqo

15 Hekzan CeHis

16 Karbon Monoksit CO

17 Karbon Dioksit CO,
Tablo2'de bahsedilemt éleng&ar ekém bil ekenl eri i-in ve ek

sonucu ol uk)pan St gineddog@®3i i - 8Oi de al gaz var s:

7 w o ¥ o ¥
w op 0 ———— oT ————

(20)
denkl|l e mi t emel al énméxter. (R. L. Rowl ey, W.

Zundel, T. E. Daubert, R. P.DannBr) PPRE Data Compil ation of Pur e
Design Institute for Physical Properties, pd.&L, AIChE, New York (2007)).
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Hava Yaket Orané (HYO) ile 1 kg yaket i -in si
hesaplanabilirnkYakéteri-kulyamdd adak HYO,
R | 0 z )
Owu m
a 0 z0
(21)
bu kekil de hesaplanér. Yakét karékém halinde n
o @ oz
Owuv m
a 0 zp
0 R 20 0 [z0 0 {20
0 {20 f5 0 RZ0  F O {20
(22)
Sayésal Kncel eme
Mevcut féréni steari séhar bies- ok at ek yakél mal
boyutl andérmasé t¢m atéklarén imha edilebilece
metre uzunlujunda silindirik ve sabit yapédadeéer
Sayésal i ncel eme, me s h yape ae yakeéml| ol @amcdak ik
uygul anarak yapél mexteéer.

k e KliAlt ek Yakma Féréné Mesh Yapeéeseé
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Ansys User Guide i-erisinde mesh kalitesini 0
dejerdon2® &@&rasénda ol mas®, 80r amamaEdhad accd 1 emu " " Ve
Good", 0,560, 80 araseénda ol mas-@, 94ur amas é'n@oao d 6 || maos, é
"Acceptable"ve 099 , 97 arasénda ol ma$gl0uavamséndaddl mas &
ise "Unacceptable"” olarak bildirilmiktir.

Skewness
15.03.2023 11:41

0,56795 Max
0,50485
044175
0,37864
0,31554
0,25244
0,18934
0,12623
0,063129
2,6071e-5 Min

kelkRiAlt ek Y¥Y&km®mamé Mesh Skewness Kalitesi

kekil 2."'de g°r¢lecefji czere Skewness dejeri m
denk gel mektedir. Bu durumda Skewness kalite
bakmaméz gerekir.

Orthogonal kalitesininis®-0, 001 arasénda ol maseée -G,ulrd mur & Uarrackta
ol masé dur umu, 2'0Baarraséndla ol maseée -0d®wPunaur a'sfanda|
ol masé durumQ, 9B5oadasénfd@aO0ol masée -HuOOmar a¥enga
ol ma s éu "Ekcellent'nolarak ifade edilmektedir.

Orthogonal Quality
15.03.2023 11:44

0,99998 Max
0,96269
0,9254
0,88811
0,85082
0,81353
0,77624
0,73895
0,70165
0,66436 Min

kelBiAlt ek Yakma Féréné Mesh Orthogonal Kal i

kekilte& g°r ¢gidiendenjum ¢zedgrer 0, 67' de " Good" katego
ile "Excellent" kategorisine giriimektedir. Bu durumda mesh kali®®s nanmék ve baxka
ol muktur .
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Séenéer kartl are

Adyabati k duvar sénel kokul |l arée alténda her Dbi
gaz 313 K sécakl ékta ve 25000 Pa basén-ta ol ac
basén-ta IWModl, erm§d eelteikrr.a oranl ae Vebbeb#l etedg?®

Té¢rbegl ans model-d meodaarmckd eSltia nde-rit!l ki Kt i r . Speci

t¢em yanma reaksiyonl aré tanémlanmécxkteéer .

Tablo3.At ék Gaz Girik Séneéer kartl are

Karékém B Mol Mol elKar é K &
Aj ér| Mol eklA]j ér | Debi SécaBasséd

' Atek Galp Emil)” Mi  |A] &r | ¢Oran,yi| (kg/sa)| (K) | (Pa)
(g/mol) (9)

1|Hava  |O,+3,76Ne| 0,051 | 28,97 | 1,477 | 0,122 | 13,452
2 [su HO | 0020 | 1802 | 0,368 | 0,030 | 3,354
3 [Hidrojen | H, | 0,709 | 2,02 | 1,431 | 0,119 | 13,036
4 [Metan CH, | 0,005 16,05 | 0,085 | 0,007 | 0,770
5 [Etan CHs | 0,010 | 3008 | 0,310 | 0,026 | 2,827
6 [Propan | CHs | 0,012 | 44,11 | 0544 | 0,045 | 4,952
7 Hidrojen H.S

Self g ™ 0,103 | 34,09 | 3521 | 0292 | 32,075
8 Hidrojen HCl

Kl or 4 0,001 | 36,46 | 0,044 | 0,004 | 0,404

9 [Amonyak| NH, | 0008 | 17,04 | 0141 | 0,012 | 1,286
10(Benzen | CeHs | 0002 | 7812 | 0162 | 0013 | 1472 | 313 | 25000
Eil
Ulgenzen | ©HMo | 0001 | 106,18| 0084 | 0007 | 0766
12[Toluen CHs | 0001 | 9215 | 0093 | 0008 | 0.844
13Bctan CHo | 0021 | 5814 | 1241 | 0.103 | 11,302

14|Pentan CsHy, 0,003 | 72,17 0,230 0,019 | 2,094

15[Hekzan | CuiHy | 0004 | 862 | 0348 | 0029 | 3.168
Karbon
16/Monoksit|  ©© | 0004 | 2801 | 0119 | 0010 | 1,086
Karbon
17 bioksit CO | 0043 | 4401 | 1879 | 0156 | 17,112
TOPLAM N=1,000 m=12.077 110,000
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Tablo4.Yakeét (Dojalgaz) Girik Sénér Kkartl

Yakét Mol MPI_ek.éKareK?mA]érlDebi SécalBas
Bil exe |OF @anfAl eérmieMol ekeliqg . i lkgsa) () | (Pa)
Ni (mol)|(g/mol)  |Af er 1 é] RANAYS
Metan |CH, |0,88 16,05 14,124 0,755 25,281
Etan |C,He | 0,07 30,08 2,106 0,113 3,769
Propan CsHg | 0,03 44,11 1,323 0,071 2,369 |293 30000
B¢t §CyHyp|0,02 58,14 1,163 0,062 2,081
TOPLAM N=1,000 m=18,716 33,500
tekék kKarté olarak si¢seémery°sbeaemtaBmege Erbae:d
101325 Pa al énméxteéer.
¢coz¢egm o tiopi ol arak-bbhasdh- meabankabppteesdiut eni Kt ir
boyutlu -alekélmek olup, zeamanedanobaj@kséev amde
At ékl arén yanmaseé i-in 1077,479 kg/sa ve yaket ¢

i htiyacé da sistem girikine beslenmixtir.

Sonu-1 ar
Sonu-1ar yakét én vV e atékl ar én féréen i -erisin
gPstermiktir. ¥rnek sonu-1lar kekil 4"ten keki/l

contour-1
Maole fraction of chd
089

080
071
0.62
054
045
0.36
0.27
018
0.09
0.00

kekiMet an' @én Tam Yanmasé
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con fou r-2
Mole fraction of c2h&

8.10e-02
7.290-02
6.48e-02
567e-02
4.86e-02
4.05e-02
3.24e-02
243e-02
1.62e-02
8.10e-03
0.00e+00

contour-8
Mole fraction of c3h8

4.25e-02
3.83e-02
3.40e-02
2.08e-02
256e-02
213e-02
1.70e-02
1.28e-02
851e-03
4.25e-03
0.00e+00

contour-9
Mole fraction of ¢4 h 10

4.15e-02 |
3.74e-02
3.32e-02
2.91e-02
249e-02
2.08e-02
1.66e-02
1.25e-02
£.30e-03
4.15e-03
0.00e+00

contour-5
Mole fraction of h2o

4.73e-01
4.26e-01
3.78e-01
3.31e01
2.84e01
2.36e-01
1.8%-01
142e-01
946602
4.73e-02
0.00e+00

kelbiEIt an'" @én Tam Yanmaseé

kelGiPromn' eérwahanmas é

kekiiBl¢gt an'" @én Tam Yanmasé

kelBidl ukan Su Buhare
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contour-6
Mole fraction of cBh 14

4.056-03
3.656-03 .
3.24e-03
284e-03
243e-03
203803

1.62e-03
1.22e-03
2.10e-04
4.05e-04
9.75e-19

kelWiHekzan'én Tam Yanmasé@

contour-6
Mole fraction of co
4.27e-03

3.85e-03
3.42e-03
2.99-03
2.56e-03
2.14e-03
1.71e-03
1.28e-03
8.55e-04

4.27e-04

1.74e-21

kekibKar bon Monoksit'in Tam Yanmaseé@

Yapeétdoskn al é wmandrm sonrasé seécakleklar 1123 K ol a
buna g°re yapél mekt é.

Sayésal -alékmada ise ortalama sécakl ék 1133, 91
23500.0000-
(0]
5
= 3000.00001
@
(=8
£
8 2500.00001
bS]
(4]
& 2000.00001
[
E
2 1500.00001
e
2
(]
= 1000.00004
o
3
Z  500.0000 . : ,
0 200 400 600
iteration
temp
kekilYakénsayan Ortalama Sécakl ék Dejeri (11
44

Proceedings Book



INSAC International Researches Congress on Natural and Engineering Scieneﬁ\(ﬂ\w&lns®

Sécakl @€k ol arvaek tseaoyréskal h easnaapl i &r asénda ki fark
gzl emlenmi ktir. Atek yakma féreénlarénda séca
850AC(1123 K) ile 1100AC(1373 K) araseéenda kalm
edilen verier il e sayésal analiz wverilerinin tutarle
ayné zamanda ateék tg¢grlerinin férénén hangi not
atéek davranékeée, féerén boyutu gi ktéeyizkavraml ar Kkor
Yapél an -al éxma, bu tarz problemlerin hézleée ve
At ék yakma sekt°r¢gnde sayeéesal -al eéxma yapmaneén
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solid bed depth at the ciTscorolagy,¥a 198,44 of r o't
24,2010
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il kel erin S¢grdegre¢lebilir Kal kénma /
Performansénén ¢cok Kriterl:i Karar Ver
Anal i zi ull anéel arak Dejerlendiril me:¢

Can G¢J ayige¢r? Kabak
'Kstanbul Teknik !niversitesi, Lisans¢st¢g Ejitim Ensti
E-mail: gulayin15@itu.edu.tr
Kstanbul Teknik !niversitesi, Kkl etme Fak¢ltesi, En
E-mail: kabak@itu.edu.tr

¥zeX¢grdereglebilir kalkénma son zamanlarda t¢m d

konu haline gelmicktir

°nemi g¢n ge-tik-e art
e

Ve
-evrenin korunmaséne sajl arken ayn zamand r
%

a
ekonomikk a | k ésosyab kadt € n ma e refah sajlamaya odakl ann
nedenl e, s¢rder el ebilir kal kénmaneén birbiriuyl
s¢rdegr el ebilirl ik, ekonomi k s¢rdegrelebilirl ik
S¢rdere¢glebilir kalkénmayé& asajal almglal i - ibekkeerl?r &y
ekonomi k sermayenin t ¢meéeneén di kkate al eénmasé
D¢nyayeée dah s¢rder gl ebilir bir yakam al anéena
ve hedefl er belirl enmiktir. 2015 nyél enda Birle
S¢rder el ebilir Kal kénma Ama-1| ar é il e d¢nyanén
-evresel sorunl arl a m¢scadel e et mek vV e s¢rder
I

ol uktur mak h etdad félkemmandeak t @ drid ¢ r ¢ 1 ebi ir Kal kénma
20002 015 yeéellgeceenmriasehda Bi I Kal kénma Ama-1 a

ny
ve zaman i-inde ama-1|larén nasél 2080 r do°n¢gkegm y
ebilir bir d¢gnya vy
I

O'U)('Dl

yél éna kadar, daha s¢grder ¢l
ref ah, gezegen, or malpllak!| e shaméw ) kbaeuviar gsd
uygul anmmektedir§erdgkr ¢l ebil ir Kal kénma Ama-1ar é
sosyal geli kim ve -evresel gel i kimin ama-1ar-r
toplayan 17 ama-, 1690herearp édigirkRg8Re riinndi kat ©°r
rde¢r ¢Kae lkieAmma | ar éna uyuter g° diteenr magic nklgk ehem
gel ecekt eki kukakl arénén kalkdamas@a-i-in ol c
def ve kriter bulundujundan dolayé ¢l kel eri S
um performansé bakéméndan analiz edebil mek |
kni kl erinden faydal aneél abilir. Bu -al eékmaneér
|l kénma Ama-1|laréna uyu0r@akyiél par o ramaansseenndéa k 2
vcu

kel

&

t veriloekr ikrkiutlelralniarkaakr aar ver me y°ntemleriy
er-d3020y26&3l | ar e araseéndaki performansl| ar én
analizleri kullanarak tahmin etmektir¢ o k kriterli karar ver me uyg
kapsaménda ¢l kelerin mMegjeedledkli ai éreebpel krli ¢épelt
veil kel erion uyum performansl aréerfé&;me kriterler

IS N == o}
—mmm<mm

ul akabil mek amacé ile Séray%nt Amiemd ek | e Oort
yar ar | arsAlOméa wtkénri.j i nde bul anék manték kapsaménd:
ri ski ge° z pmlgndlk, byl kederin farkl e kriter o
kar keéséndakand al & s a abinecktddiojelakiell er i n ge- mi kK yéll ar
ait kriterler bazéndakmakaplamamBivérikimé ki nvel | |
ol ukt ur cabjam év &kmil ltanél mékteéer . ¢tal @ékmaya veri t al
¢l ke dahil edi | mi ktir. il kel ere ait bazée krite
-eki tli eksi k veri -%z¢em o oyontemleri kull aneéel at
y°netil mesi saflmanmgedteerek (yléekaelar daki perfor mar
etmek i-in ise ge-mik yéllarén verileri kull ané
seri si analiz y°ntemi (hareketll ortalama y°nt
Browndén bir par afmet eel | Bsobewhdodpzekimei yder ec
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d¢zeltme y°ntemi, Hol t 6un i ki parametreld i st
yentemleri, regresyomnahalzizi -e8itli trend anal
gel ecek yeéellarén tahméhér perafendans!| arvél me&ki &r
-al eékma sonucunda S¢rder gl ebilir Kal k é&nma

performansl|l arénda ge-mik ve gelecek yéllara g°i
¢l kel er belirlenerek -exitli ©°neri ve stratejil
Anahtar Kelimeler:s ¢ r d¢r ¢l ebi I ir kal kénma ama-1ar e, - ok
séral é ajérl ekl é ortalama, zaman seri si anal i zl
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Investigation of the Effect of Navel Type on Selected Yarn Properties
in Rotor Yarn Production of Cotton-Polyester Blend

Deniz Mutlu Ala’, Mehme% kahin
Cukurova University, Adana Organized Industrial Zone Vocational School of Technical Sciences,
Adana, Turkiye,
E-mail: dmala@cu.edu.tr
Harran University, Organized Industrial Zone Vocat
E-mail: mehmetsahin@harran.edu.tr

Abstract In this study,yarns have beeproducedin OpenEnd Rotor spinning
system by using different navelproduced by Belcoroompany KSK 6A and KS
Using two different navels onhe& spinning machine, Ne 30/1 50:
Cotton/Polyester yarns were produced with 312 drafta twist level of 950 TPM
with a rotor speed ofl05,000 rpm.Uster tests were carried out to determine
unevemess and defect values of yarns and strength tests were applied to determine
yarn breaking strength.he effect of navel type on yaguality was investigated.
Analysis of the test results showbdt thevalues ofunevenness (CVm), thiplace
(-50%/km), hick place (50%/km) and neps (+280%/km) of the yaears lower
whenproduced using KS navels compared to the yarns produced with6k&SK
navels.It wasalso observedhat the breaking strength values of the yarns made
with these twadlifferentnavels did ot significantly differ from one another.

Key Words OpenEnd Yarn, Navel, Yarn Evenness, Strength

Introduction

The quality parameters of the yarn are very important in yarn production since they have
significant effects on the quality of the fabrio. operend (OE) rotor spinning system yarn

guality properties are affected mainly from the characteristics of raw material, the preparation
processes and the machine parts (openimgl | er , r ot or, navel etc.) us
2013). After the ibre bundle is formed in the rotor, it is withdrawn through some elements of

the spinboxOne of the most crucial components that affects the properties of the yarn is the

navel, which is located in the spinbox and directs the freshly formed yarn ou¢ dibén
spinbox. (Yapéceéelar, 2005).

Kaplan et al. (2006); in order to select the best navel for Ne 12 OE yarn for denim fabric,
produced Ne 12 OE rotor yarns using ten different navels and analyzed the quality parameters

of the yarns whtlanHl €eti& I(R2I012¢¢or carried out
jersey fabrics knitted in five different loop lengths from Ne 30/1 OE rotor yarns which were
manufactured by different nozzle types using 100% cotton of Urfa region, Turkey. Ayan and

S a b ®13); ifivBstigated the influence of production line, rotor diameter and navel on the yarn
properties produced in the OE rotor spinning system. They observed positive effect on all the
quality values of the yarn spun by using spiral navel as the yarn \pasezkto less friction in

spiratform navels. Yigit (2020); investigated the effects of material and spinning parameters

(yarn count, twist coefficient and navel type) on the yarn quality characteristics such as yarn
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evenness, IPIl defects, hairiness, gtbnbreaking elongation and total quality index of OE
rotor yarns spun from recycled acrylic fibre, recycled cotton fibre, virgin polyester fibre and
blends.

Due to increase in cotton prices in recent years, fabric manufacturers have increased their
demands for cotton/polyester blended OE yarns rather than 100 percent cotton yarns in an effort

to cut costs. In this study, Ne 30/1 50:50 Cotton/Polyester yarns were spun on the 2007 model

R40 OE Rotor spinning machine of Rieter company by using 2 diffeesmis(KSK 6A and

KS) produced by Belcoro company. Uster tests were carried out to determine unevenness and
defect values of yarns and strength tests were applied to determine yarn breaking strength. The
effects of navel type on cotton/polyester blendahyproperties was investigated.

Materials and Method

In this study, cotton fibers having 29.17 mm mean fibre length and 4.62 micronaire fineness and
polyester fibers having 30 mm mean fibre length and 1.3 dtex fineness were used. The fibers
werespuninto rotor yarnson a RieteR400E Rotor spinning machine of Rieter company. Ne
30/1 50:50% Cotton/Polyester blended yarns were produced with 2 different navels produced by
Belcoro company, KSK-@ and KS. Spinning conditions and machine settings of the Q& Ro
spinning machine used in this study with both navel types are given in Table 1.

Table 2. Spinning conditions and machine settings

Rotor Speed (rpm) 105.000
Rotor Diameter (mm) 33
OpeningRoller Speed (rpm) | 9000
Sliver Count (Ne) 0,100
Dratft 312
Twist (TPM) 950

KSK 6-A navel is the ceramic spiral navel with 6 groves and is generally preferred by the
manufacturers in cottepolyester blended yarn production. KS navel is the ceramic spiral navel
and is generally prefexd by the manufacturers in the production of 100% cotton yarn (Figure
1).

Figure 1.KSK 6-A (spiral + 6 groves) and KS (spiral) navels used in the study
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Uster tests were carried out to determine unevenness and defect values of the yarns and strength
tests were applied to determine yarn breaking strength. To determine unevenness and defect
values an Uster Tester 5 was used. For each type of navel, five bobbins were tested. To
determine yarn breaking strength an Uster Tensorapid 4 tester was used @achftype of

navel five bobbins were tested.

Results and Discussion

In this study, the effects of two different navel types, KSK &nd KS, on the unevenness, yarn
defect and breaking strength properties of Ne 30/1 50:50% Cotton/Polyester yarns pooduced
OE Rotor spinning machine, were investigated. The values of unevenness (CVm), thin-places (
50%/km), thick places (+50%/km), neps (+280%/km) and breaking strength (gf) are given in
Table 2.

Table 2.Test results of yarn properties

. . Breakin
1@;;;3; %U | wcym Thin Places | Thick Places Neps Strengtﬁ
(-50%/km) (+50%/km) | (+280%/km) (of)
KSK6-A | 13,15 | 16,70 66,3 215,0 892,5 222,6
KS 12,11 | 15,46 26,3 143,8 470,0 228,3

As seen in Table 2, the % U value (12.11) and %CVm value (15.46) of thprpaluced using

KS navel are lower compared to the % U value ( 13.15) and %CVm value (16.70) of the yarn
produced using KSK-8 navel. It is observed that there is an improvement in yarn unevenness
values with the use of KS navel. Yarn defects are expressedin places, thick places and
neps. Similar results are observed for yarn unevenness; the valt#&®km thin places
(26.3), +%50/km thick places (143.8) and +%280/km neps (470.0) of the yarn produced using
KS navel are quite lower compared to tladues of-%50/km thin places (66.3), +%50/km thick
places (215.0) and +%280/km neps (892.5) of the yarn produced using ¥Sikagel. The

quality properties of the yarn produced using KS navel present better evenness and lower
imperfection (thin, thick amh neps) values than the yarn produced using KSK igavel.
Therefore, it can be concluded that the navel type significantly affects the quality parameters of
yarns. When the strength values of the yarns are examined, it is seen that the breaking strength
value (228.3 gf) of the yarn produced using KS navel and the breaking strength value (222.6 gf)
of the yarn produced using KSk/A navel are close to each other and the navel type does not
have a great effect on yarn strength.

Conclusions

According to the @idy reported in this work about the effects of navel type on the unevenness,
imperfection (thin, thick and neps) and breaking strength values of Ne 30/1 50:50%
Cotton/Polyester yarns produced in Oftemd Rotor spinning system by using 2 different
navels,the unevenness (%U and %CVm), thin plaég®%/km), thick place (+50%/km) and
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neps (+280%/km) values of the yarns produced using KS navel has been found to be better than
of the yarns produced using KSKkA6navel. It was observed that there is low differen
between the breaking strength of the yarns produced with two different navels.
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¥zeNgfusun hézla artmasé sonucunda, insan sajl «
enerji kayéepl ar e ol ukmuktoudrmaseEnlsialni nf-asdlzi yet |l e
kulmmaer&reye ve insanlarén gelikimine zarar Vel
verilen en be¢yék zararl ardan biri de doj al S
sermayenin bozul maya baklamaseéyla beraber ikl ir
-ékméek ve bunufiésgrekanmay asbakétimexkt ér . Su ket
potansiyelini daha verimli kull anabil mek i-in vy
cretil meyteeBhhaklParmidiwer den biri de doja temelli
temel | i -%z¢eml oer t vr evseel s ostyiajy ol zogrilku k-l eaxwiét | all
dojayé korumayé, y°net meB/u -veel &kenha ka i amee-y,i saqm -
yéll arda D¢nyadda °nemli bir gé¢ndem konusu ol at
yapélan -al é&kmal arén der | einnnmdeesi d ovjea stuemedynak]| e
-%z¢i¢mlerin nagel gusgyma alnahedpr &kt ér . Yapélan -al é
incelendiJinde dpekao ntoemmekl Ibi¢ y-¢°nee¢ynel ekraitnk @€ sajl ay
iyilektirmek, Kehri daha -ekici mdké! mak i -in sg¢
kar bon depol aréne artteéermak i -in doja temel |
dejikiklijine uyum stratejisi gel i ktirmek ve s
daha fazla fayda sajlamak ve -oklu riskleri az:
azalt mkMdancdlr ek - evresel riski y°netmek ol duju
ol ar ak, i klim dejikikIlijine kar ke al énan °nl e
altyapeya dayanan m¢gdahal el er yerine daha -ok
yapél maseé gerekl dhypdamrvaya, |l kemmamden baze °r
veril mi ktir.
Anahtar Kelimelers u kaynakl aré, su y°netimi, doja temel/l
1.Girik
D¢nyadda n¢gfusun hezla artmaseéyla birlikte ins
baskél ar nednerjsii nkay saul asareé ol uUKmMuUKt ur . (Fai vr
bilin-siz ve yaygén kull anél masé herkes tarafé
bazé durumlarda °n¢gne ge-ilemeyecek bir hal a
-evreye zarar ver meye bakl améxktér. tevreye ve
bozul masédeér . Doj al sermayenin bozul maya bacxl
ortaya -ékméxkter. Kkl im dejikikliggan dolawné ageé
ketl éjée yakanmaya baklanmékteéer (¢°mez, 2020).
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'l kemi z yaré kurak iklim b°lgesinde yer al dej
y°netebil mek ger eknel82023li r (Ul usal Su Pl ane

D¢nyaddd keemiszwWledur umuna &akd®dliamgalkddal brud unan t

potansiyeli 1,4k mj 6A k aj.lkeadkad tdgelr ¢ | d Deen yqidbldia k i su daj el & mi
sul arén %96, 506i okyanusl ar daDB8W2, 56i tatl e sul g

Goller Atmosfer Irmaklar Blyolojlk Su  Toprak Neml Yeralti Buzu
%20,9 %3 %0,5 %0,3 %3,8 %68,9

Okyanuslar Tatli Su DIger Tuzlu Su

' |
Yeralti Suyu Diger Tatl Su  Buzullar
%30,1 %1,2 %68,7

Dinya Genell Su Dagilimi Tatl Yiizey Su Dagilimi Tatli Su Dagiimi

kelBi | D¢gnya' dak(iDSXuy Rajle9l)é me

'l kemigelesu potansiyel. bu dur um, yeralte ve vy
yélda ortalama 112 milyar mj 6t ¢r . Ancak bu t o]
kull aneéel abil mektedir (DSK, 2019Aka] Bd k2kdudlel aneéel a
gostegiibidi %7306¢ sul amada, %l166sé evsel Kkull anén

(Her rO2Yet

SU KULLANIMININ SEKTORLERE
GORE DAGILIMI

[l Tannm
[ Sanayi

E Evsel
kullanim

kekii | Su Kull anemedDaheBlegmed fleer @0GL) e

il kemi zde 2021 yeélyeelil-ekn kkuilklia nbéa kaébni al ith¢ kseun mi Kkt
Bu dieyebfrl ar g e - theéklenmekievaez a2 ina@ e yel énda ki Ki b ak
kull aneéel abndlnO 9 lumd najg @ ekipdrm | | kel er bazénda bak:é
hanelerdes u i ok et n en fazl a ol duj d° r¢d ¢kpeclgedradar as e
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Teéer kilyapetedag ul | anél an geé¢nl ¢k ki kkie kh@tk®sntae rti¢lkdeitjiil
gbiyakl akeék He#wrl yeApdD®dad g ksitler i | ahelgrde gi b I
kul | anél an su or aneée en -0k -bdil ® Kk @&k mana k itnuevliad re
kaynakl| afhgkpreper,

EN COK SU TUKETENLER LISTESINDE
TURKIYE 4'UNCU SIRADA

Estonya @ I 355 Litre
ABD € I 353 Litre
Yunanistan <= | 252 Litre
Tirkiye @ NG 217 Litre
Meksika (+) NG 205 Litre

kelbi |En ¢ok Su T¢keten20) kel er Listesi

EVDE SU KULLANIM ORANLARI

%30 %20
Tuvalet Camasir ve
bulagik makinesi

%10 —

Yemek pigirme ?

%5

Temizlik

keli | Evde SOrkkwmlel 4d82nr i yet ,

Tarém sekt°r¢gnde kkeuklillan®d taed ¢ Us tnaulkiddaiobs) i gi bi
yeral t én skdrak &lnadr@a3n8 okdéigme i y s €l,a2r0e2m )s ekt °r ¢ 0 - i1
sul ama varder. Bu ssuullaammaal airléen WeEB@R&Isér kseanl mal 7 6 s
Keklinde yapél maktadeéer
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TARIM SEKTORUNDE TARIM SEKTORUNDE

KULLAN!LAN KULLANILA"N BA$LICA_
TATLI SU MIK TARI SULAMA YONTEMLERI
I o o 0/23,723 A ool
Sulama - ‘ A

%17
%53 x?®
Yuzey Su Kaynaklan ¢ ,% Sulama
0,
%38 Dﬁ;g i
Yelalt Sulari Susma . ¢ °

kekii Tarém Sekt°r¢nde Kull akg®l)an Tatl e Su |

Tarém sekt®r¢gnde kull anél an su mi kt ar @énén aza
sulama yerine daha veri mli ama kull aném orané
y°nt e mi kull anél abilir.

2. Doja Temel i ¢t°oz¢emloer

D¢nyadda ve ¢l kemizde kull anélabilir su potans.i
°nl eml er Ayeamal dakdri.m dej i ki kI i 7Ji de su kayne
-evrenin insanl ar a sajl adéej e bir-ok faydayeée

dejikiklijinin yarattejé sorunlarla m¢gcadel e e
cret mekk b%nem kazanmékt éer Su keéetl éjéena karké

-ok daha yenilik-i ve dojaya y°nelik -°z¢;mler
doja temel . -%z¢e¢mlerdir (Possanttiiyolejikl. , 2022) .
-exkitlilifgi vV e sosyal zorl ukl ar e el e al ar ak

ama-|l amékt ér). KiIkr dlhanelzgrzda@& 1genel ol arak taréem v
y°neli k anlayék i-in -ékmék el smgcaddelkeni zamahh e
ar a- haline gel Do jktaeime | ( Un c-u®,z2;0n2l1e)r. i | e i kl i m
sorunl arén %3006unun giderilebileceji °ng®°r ¢l mee
Doja temel i -0 zéemler taraf &«mndare keéll diiga ls@m ab ialy eac

1. EKkonomi k b¢gy¢é¢meyi tekvi k etmek ve ayné zama
-ekici kél mak ve insan refahené arttér mak
s¢e¢rdegreglebilir kentl ekmeyi gel i ktirmek.

2. Diren-1lerini artteememkerii-i huldlodg martaekmeb o 4 ul-
restore et mek, hayat. hi zmet !l er sunmal ar éne
sajl amak.

3. Daha dayanékl é tepkiler sajl amak ve karbon
-%z¢mloer kull anarakum kVemadait maklsitrreat ej i

(Fink,2016).
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4. Gel eneksel y°ntemlerden daha fazla fayda sa
sunmak i-in doja temell.| -%z¢mloer kull anar
gel i ktirmek (L28M8ortezzzaa ve ark

Genel -er - ewvdakierke | b Hlo@laddygerai ltdeinmeil, elgsistentl z ¢ ml er
kor uma, restorasyon ve s¢grdegreglebilir y%netim

faydal aréné ayné anda destekler (1 UCN, 2019).

TEMELLT
e kLo
<5
5

kelBiDoja Temelli ¢°z¢mlerin Genel ¢er-evc«
Doj a temeliduy gulzagmal edr¢ zeyi nde genel ol arak i klIl:/
Kkl im dejikiklijinin etkilerine karlkégaakEganan
dayanan m¢dahalelerin yerine yexil altyapée uy
°nl eml er araséndadeéer . Buna °rnek vermek gereki

kar Kk é keyeé Keridine duvar y a p mmak yerinea deaij vV e s u
ekosisteminin de bir par-asé olan mangrovl ar é

doja temel |l -%z¢mlerden biridir (Uncu, 2021).
Doja temellli -%z¢e¢mloer i belirlemek i-in yedi a K é
i. El e al énacadimesior unun bel ir]l
il. Hangi doja temelli -°2z¢mlerin uygulanabil e
iii. Doja temellli -%z¢mlerin uygul ama s¢re-1eri
iv. Doja temel |l -%z¢m¢g uygul ama akamaseé
V. Paydakl aré sék séek bir araya getirip ort ak
Vi. Doj a t emelalkit a-r°éd gmagmre ve ye¢kseltil mesi
Vii. Kzl eme ve ortak faydanén dejerlendiril mesi
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Kent sel Doja Atlasdééena g°re topl umsal sorunl ar
I. Su y°neti mi

ii. Sajl ek ve konfor

iii. Yeki |l alan ve biyo-exitliliKk
iv. tevre kalitesi
V. Uyum,dag né k|l el ek
Vi. Ar azi kull anémeé
vil. S¢grdereéeglebilir teéegketim
Bu topl umsal orunl ara g°re al énabilecek doja t
1. Yexki | binal ar
2. Yekil i -eren gri altyapé tesisleri

3. Topluluk bah-el eri

4 Par kl ar ve kent ormanl ar e
5. Kapal alankre ki |

6. Mav i altyapée

Doja temellli -%z¢ml ger dlang s é n @ fpl aaknadpdeetédig idaes7é n d a
g° st e r(CdhenShachamrve ark.,2016

61
Proceedings Book



INSAC International Researches Congress on Natural and Engineering Sciene@d\(mln\S@

Yesil binalar, yvapay

ekosistemler R
Tarimsal peyzajlarin . ﬁ\\i‘—'{\:{\ I~ E:E
H yenilikgi planlamasi "\?3, 0,‘_;\5'@ 'b“dm =3
= S = o
g" e © o @ E =
b Deniz korumal OB st a 5 ’
g 5 Ce 5 B
- alan aglar ve . b{\)‘“ \e(\“ = 5
%—, balike¢ilik ,(\Qq' ) 6\@\\" c;_,_"\c_.\@'{\:& CP\I' % %
g, NG E S <
o \G‘:‘\ \\ﬁ\\ D =
2 ga‘bﬁe": G P Yegillenen gehirler g B
> SRR 5 2
@ 2 9} a‘*ﬁ-‘\\\ E g
S\ o e,'b\\ A 172} E
— Q\Q A E
L " .3'\ ‘\3‘9 =
g 00‘_%1 N 5
. E \"5\ ‘.\5\3
o O°
A »
Biyvogesitlilik
mithendisliginin

seviyesi ve tiiril

keli Doj aya Dayal & ¢°z ;@Gohem3hachamSe&ln, 216l andeér él ma

Tip 1 Tipolojisi

Tip 1 tipolojisinde doj al kaynakl arén kull aném
-%z¢mler vardér. Tip 1 tipolojisinde sistemler.
ekosi st emi en iama -kleakn rhéadket &ru 2Qlepehtmemekhpi m , geday & . |,
geliktirmek i-in bozul maméxk bir sul akinal anda

al é n(@ahenBhacham ve ark.,2016).

Tip 2 Tipolojisi

Tip 2 tipolojisi yoebiilliehiijkmomisi segmi n ks egvdpi
-%z¢mlerdir (Potschin ve ark.,2016) . ¥rnejin vy
aja- t¢grlerine dayalée geleneksel tar émsal or ma

Shacham ve ark.,2016).

Tip 3 Tipolojisi
Tip 3 tipolojisinde yeni ol ukturul an @&rkosi sten
(Potschin ve ark.,2016). Maviey e K i | altyapé ve ekolojik m¢ghenc

zaman birbirinin yerinde Okiwl)l.a nyeelkmd k thé rn a(l Saa réanb |
°rnek ol ar ak -Shachamlveeabki,2D16) ( Co hen
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2. 2. D¢nyadda ve Tegrkiyedde Uygul anan Doja Te me
l UCN (2016) , doja temel . -%z¢mlerden bahseder
aynr@amanda biyo-exitlilijin yararéna olacak ke
dojayé °n planda tutan s¢grder ¢l ebdShachamva.j r  yakl e
2016) . Biyo-exitlilik doja temel kk °hepmlitaxdeéek
Bir dijer tanémda i se, doja temel li -%zéimler i
ver i mli nasel kull anél acajéndan il ham alan ve

ol dujundan bahset mektedir.
2.2.1. Afrikabébdar dypgatanan Kum B

Afri kadda yapéneasimselbakamehalr ¢emaea g°r ¢l eum su dep

doja temel i - 2 2 zmpllaemmas klual nl n@énkétl éarr.akBu - al ékma ka
aktéek od8upmiherdgden akan suvkaerséapriyarahaéysSoly
dol durul makta ve kurak mevsim geldijinde -exit
olukturul an bu al ¢vyal aki ferden -ekilerek ta
Afri kadnén bir-ok ° Ipgoe sainnsd eybeyl ¢ in%er Jeteabhcaeine a m

-ekilememektedir. Bu gomrakan - & la ymlb ad | aur katitun rénual a m

tekkiujlil anekekékt 8dde gumtleai adi aregi behikrl er dek
yéksebdebelakhkan su hacminiggévnee ks ueynaerg riil ki |peobmplailral
arttermakt20ti8gr ( WWDR

kekidxIBi r Kum Bar aj é,2€¢18 kemasé ( WWDR
2.2.2. Madagaskaro6da Uygul anan Pirin- Yojunl ackt

Yapéel ahi bacxiashe kMad a g a s k alahéd ar su kullgngrakldaha fagé. r i n -

verim eldeedi | en piri n- yojunl akt érma sistemidir. F
varder . Pirin- yojunl akt ér ma Ssi stemiman amac é
y°ntemiyle suyun sg¢rekli dokmki | kK Oloidlad ev ek a |l da
Madagaskarpda nyaparbdaséomda al ékma wul usl arar aséri
kapsaménda °neml:. bir - al Bikmianalkyhoej tmoalr .s i (SKaans g1
-ekitlerin tanétélmaséna veya her zamankinden
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standart ma h s u | ve su y°net i mi uygul amal ar énd
ekol ojik vV e hidrol ojilkmas&néeyiikiemiem Piypeimn dyeak | k
yojunl aktérma si st emi sadece pirin- verimlili
verimlilijinde de et Kkisi ol duk-a fazladeéer. Me t
anaerobi k kokul lardgea-ni iemr ovad rku kwrkdud | sagr a gazé e
s°z konusudur . Bu -alékma sonucunda kurak bol

uygul anarak nem tasarruf u osladjujauy agrarke Ipmerkitne-d igrr.e

keKl | Madaga sTlkaa r{Na®yé Dérgisi,2019)

2.2. 3. ¢inéde Uygul anan S¢nger kehir Projesi

BM taraféndan yayénl anan S¢rderé¢yebilianl Kaapen
insans u il i kkisinin °nemini vurgul amaktadeéer . Y ek
topl ama sistemleri, yaj mur bah- evé dipsivales ge- i r g«
kull anél abil mektedir (¢°mez, 2020) . Yexki l binal
gel i kmekte ol an [IierklDgydaak | gpoksetmErgig Indyi€ji in ©geieb ir 6 kon
yeki l altyapé kull aneéel ar aké ksWe8VDR,2018).Bwpraje i yi | e Kt
kapsaménda yaj mur suyunun %706inin tutul maseé,
kull anél masé hedefl enmicktir. S¢nger Kehir kon

kal déreml ar dan f ay d aingdangdf threeNethedands,gBBhb as sy of t he
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kekKZI¢ti n'" deki S¢nger kehir Konsepti (WW

2.2. 4. | spartadda Uygul anan Ge-irimli@i Beton Si:
Yaj mur suyu depolama uygul amasé kapsaménda | spa
M¢derl ¢ ¢ Binasénda ge-irimli beton sistemi k u
kekildelg® st er i Igei-jiiri mi bi beton sayesuhdeém&eéegar.i
d°n¢kKem t anktloaprléa nimaesréi shames-@lna mkeé&kndErel g° st eri | e

yaj] mur suyu depol amaatankanda Véekakhmaseasmuda,r | A
kull anél mase pl anl anméxkteérk (VepakKkilai mVaDejliikiik
M¢ederl ¢ ¢, 2021) .

keK8Il sparta'da UBetubandyg@lGemamatsanl Val i | i ] i tevr
ve Kkl im DejixkikIlifji KI Mederl ¢7 ¢, 2
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kekKé#ll sparta'"da Uygul anan Ge- i r i Deposu(Bpmataon Uygul

Val il i7Ji ¢tevre, kehircilik ve Kklim Deji:
Sonu-
D¢nyadda ve ¢l kemizde yakanan i klim dejixkikIlifj
Suk étl eféna kar ké adreammsmarscta gealek eyne Rinll iekmlierol an
kull aneéel maya bakl arrampad & n g erad kkmenkatleadi ri. ncel endi
-%z¢mlerin ekonomi k b¢gye¢gmeye kat k€e ksiadil ae@&lpma ke
i -in s¢rder el ebilir kentl ekmeyi ol uktur mak, k
-%z¢mloer kull anél arak i klim dejikikIlijJine uyum
y°ntemlerden daha fazl a afzaydanakajil-d mak ewea e-s@K | 1
azaltmak i-in doja temell.i -%z¢é¢mloer kull anar ak
Sonu- ol ar ak, i klim dejikiklijine karké al énar
dayanan m¢dahad ®k edojyeyé nesasahal an -al ékmal ar ér

konmuktur
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An Overview of the Geodynamics of the Anatolian Plateau

Ebr u keng/¢ Rusi¢l Ryskigned
Yeofizik M¢hendi sl i Ji Bl ¢ mg¢, ¢tanakkal e Onsekiz Mar
E-mail:ebrusengul@comu.edu.tr
2Department of Earth Sciencddniversity of Toronto, M5S 3B1, Toronto, ON, Canada.

Abstract: The temporal and spatial evolution of heterogeneous subsurface
structures in the Anatolian Plateau in which located in the Alplimaalayan
orogenic belt have been subject to many studies in Earth Sciences. Havppesr,
mantle inducedctive dynamic fares that might affect the presetay topography

and tectonicsn the region are still debated. This study focuses on an integrated
analysis of the geodynamic features of the Anatolian Plateau. For thiswam,
conduct3-dimensional (3D) thermomechanicalmerical models by considering a
series of geophysical and geological observations and laboratory experiments to
set model parameters such, dseology, temperature, and density. In additiome,
analyze nonrisostatic components of the observed topographget on the
principle of crustal isostasy and long wavelength gravity d&dar nodek 6
estimations are presentedhere as mantle convection vectors and dynamic
topography on the plateawith different modetonfigurations (i.e., temperature,
density etc.)We interpret peliminary findings together with independent datasets
imaging crustal (e.g., partial melting, surface heat flows, magmatism) and
lithospheric scale structures that can also be associated with near and far field
deformation processe®ur results suggest that dynamic forces in the upper
mantle play an important role in the preseat#ty topography and tectonism of the
Anatolian Plateau.

Keywords:geodynamics, Anatolia, thermomechanical model, Earth Sciences
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'E-mail: deniz@balikesir.edu.tr
2E-mail: ecebagceci@gmail.com

¥zeBu -al ékma ile bir otomotiv yan sanayi fir
par-al ar énén pl astik enjeksiyon proses par @
ama-|l anméxkt ér . Par-alarda enjeksiyon sonrasé ol
problemlerinin © n ¢ n e ge- abiéelytaggkg@mamol ar ak kull anél an d
tasaremé y°nt e Mmdgechimetoduadarf aydal ah@hméxkt er . bt el er
Zamaintés,l eme basénceé, sojuma zamaneé, kal ép y¢ze

enjeksiyon héezé ve maifiiakdI|ed ad &ETagudikajéad ol mak ¢ z
L27ort ogonal di zi si kull anél arak deneyl er ol ukt
dejikim optik k¢gre °Tagmceclhki hazé yapélPan¢eémigxi
devamofdal d ma sachecundap lae rial ar ¢ zer nimmde renk dejiKk

aza indiren optimum fakto°r dejerlerine ulakeéel dé
Anahtar Kelimeler:P1 asti k enjeksiyon, Taguchi, deney tass:
Girik

Pl astik enjeksiyonrig¢nmakada ofF dsdkkomdpieks ¢ @ un ol

par -al arén basélabil mesi ile ©°zellikle otomot.i
edi | mesiliped eanBimueg mul amadeéer .

Literat¢grde enjeksiyon sonrasé plastiknapar-al a
y°neflarkkl € - al ek maChanrve arki [(1097)maagucha the&tadu kullanarak
enjeksiyonla kal épl anmeéek ot omobi l tamponunun
di zisini kull anarak elimine etmeye -aléexkmékl a
Taguchi deney tasarémé y°ntemini kull anarak pl
gel en -arpél ma probl emini farkl e s¢gre- kokul |l a
incelemiklerdir. Kayée (2006) , emajzemeyeisghipn d an - ¢
par -al arén, belirlenmik proses parametreleri al
edil mesini 6 fakt°rl ¢ deney tasarémée ile beli.

cidar|l papladai meydana geamkbkermurampebubmazaét mak i
met odundan faydal anar ak srén hat al ar éené optim

pl astik enjeksiyon makinelerindeki kalite hata
ci hazl aréendaki hasaslasrn glet | eegmjesk s iyyod ra maki nes
parametrel erinden ol an basén-, sécakl ék vV e Z a
Al t an (2009) , Taguchi, Anova Ve yapay sinir

deji kkenl erin opti muntatlékenani nseonuhdameéecxetnér®nem
pol i propil en ( PRpolisilen P®) ¢it-cil re mer ibraes egjgksank | €7 € o |
baséncé girdi faktor¢negn her  itkkii sk o nopl odnug nut isno nbu
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ul akméckt éarr.k .Er(d2eOnL Ov)e, Taguchi met odu kull anar ak
ol an farklé ¢r¢gn tasar émeé, giri kK sayeéesé, gi ri
olukan -arpélmanén en aza indiril mes igeri ama- | a
done¢kt ogr ¢l mgk pl astik par -al ar én mekani k °cze
parametrelerinin etkiler{2013yackktiéegmegséhbgdeéerzi k.
veya dék b¢key olarak ince catdakmeklpardameéncd
sonucunda mal zemenin baséldéktan sonr aki davr a
veril mi ktir. ¥nal (2021), pl astik enjeksiyon Kk
g°bek par-asénén -ekma pgdr-dml efTmignuicrh i minmeit noidzua siyl oe
T¢rkan (2021) pl astik enjeksiyon par-aseéneén s
-atlak ve gerilme riskine karké sojuma s¢recit
(2021), optik sistemlerde kalln € 1 a n plastik ¢re¢gnlerin yuvarl ak
bozul mal ar én mi ni mu ma indiril mesi i -1in Tagu
parametreleriin optimizasyonu¢, zer i nde - al ékméxkl ardeéer . Takgeén

°zell ikl erdeki plmadtziekne leenrjierk si yon makinel er i [
-ékabilecek imalat hatal arénén daha °nce tespi!H
hat al ar én mi ni muma indir an me § iBaydenizm @022),e -al éex
otomotiv ayl é nl at ma par -al aréendaki hat al e enjeksiyo
minimize ed e bi | me k i -in Taguchi deney tasaréemeée y?©°,
parametrelerinin optimizasyonurgiz er i ne .Gafr dk mawet] 8 «kkeaekn i s éod aak la&k] €
en eksiyon héze, st ¢l eme baséndéaktmal eal ma ehms
-ektée dejikeni olarak ¢regn ajérl éjéenée °1 -megkl er
Bu -al ékmada ise literatg¢rdeki - al é«ktnpalleamed a n f
Zzamané, baseghemg sojuma zamaneéeé, kal ép yé¢zey séc
vV e mani folfaks@chklEhe el e apamnmak ave zeki @d eok
dej i&lienial eénméxkt eéer . Ama- renk dejikimasnéylmani m
deney tasaréména ilikkin materyal ve metod, der
Deney Tasarémé ve Taguchi Met odu

Deney tasarémé konusunda |l iteratg¢rde yaygén ol
faktorivyel tasaruedmrve Yaaguclyiczmgt o nt emi nde |
et kil ekinmnt eroinmblienraisyonl arénénveéegegawbhre pdéenkl e

Faktorl er dijer y°ntemieedenefagkle&!l bl defak Kkea
Faktorl erin ar abisrelvii kktee depfteinth®em md k jl éer- li eer ihnees a p |
yap®ligrer y°nt eml er efazlg 8enesgerekiiris piejt ern ylayhg@én bir vy
oanfakt°oriyel tasaréem noadl( ® duekhi vewaiflitkedkie 8 | er

deji kkenDendyabtidsenr.l aalktr KXe n2ehlsee vd lyéerd & r olliamreaekr v

terimlerini i -eren r egmaetseynoant idkesnekl | enfagieenili| eknuel | yae
met odu i se mat ematiilkdierl, nbidjedre ys®amtiemldeer] gi bi
kull anmaz. Az deney sayésé ile S/ N oranéené yani

faktorl ere oraneéene hesampltamumOpd i mnm ya&km@u- S
(Montgomery, 2008Roy, D11k i r v, 8987 &
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Deney Verileri

Bu -al ékma, otomotiv aydénlatma sistemine ait
par-aséneéen pl astik enjeksiyon kal eébéndan - éka
probl emine -°zger gekli awtePhkadgnl aphkastri k enj eksi yor
sonr asé opti k k¢renke |l 2lgme ndielraz éy aipled déj énda,
problemlerinin.olduju g°r¢l megktgr

kekill AgR rtsegp¢ muayene fi ksteor ¢
Plastik enjeksiyooma ki nesi nden -ékan ékék tgpacscgaydeéenbtae ma
kal i te vydkglanag énpia+i-mda enj eksiyon sonraseé renk
gelmemesi istenmektedirM¢ Kt er i taraf éndan iletilPén¢gmenk

skal apa@rn-aa uyum s aj lkaenkaillé dZ2& doep ¥B &l¢ikrgteiel ecni hazée (
il e makpaldeéer . ¥l -¢m cilkate ifadel egi ¢tayilekanar mav
ifade edilmektedirBu dej er |l er par - a ru€ nugni unrmgktedittdenddr i seviye

par-a i-in belirlenmik olan dejer amakékhbODaréna
Kalite probleminin -°z¢;m¢gne y° ndfla kkt)%e heserra k °n
faktor i-in seBiuyelaé¢ € kimafdak teve eckiyglerie in a ji@b a
16de g°sterilmiktir.
Tablol.Deneyl erde kull anélan fakt°rler ve
CHlGlI NI § Seviyel Seviye 2 Seviye 3
't ¢l eme za 3 5 7
It ¢l eme ba: 380 530 680
SojJ uma (8)anm 20 25 30
Kal ép y¢zey 105 115 125
Ocak seécak 242 250 255
Enjeksiyon 2,8 3,8 4,8
Mani fol d s§ 240 250 260
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k e Rillk @ kUItb¢rpi¢gcht °1 - ¢m eki pmaneé

Tablodakif akti®vilerMi ni tab istatisdr&lsedemamyalt as rrloa!
belirlenen 7 adet her bifd seviyeli enjeksiyors ¢, rparametre e r i TaguchiiL27 ortogonal

di zi s imékkulElragmd ler opti k k¢egrmEKhupmladhickezée 11 e )

aydejerkleemen verilerden el de edil mi ka&ive . Ksten

a/dej emrilnermi ni mum ol mB2ger ticsdemane kdiedi s i il e ol

tasaremé ve °I|-¢lenvearnddli.gri gudjiddda Tabl o 2086de
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Tablo 2. Deney sonu-1ar é
«aNt|«aNt|{2ed YI1 ] ocak | Enjeksiyor Manifold .
Dﬁlr(‘)ey AR é'F{l/zI- Yl {"PN()Il-E{ POl 1Pl { POI S?rag';maa "(gy;\f
(s) (bar) (s) oc/ oc/| (mls) 6c/
1 3 380 20 105 242 2,8 240 |0,02340 0,0362
2 3 380 20 105 250 3,8 250 |0,02560 0,0404
3 3 380 20 105 255 4,8 260 |0,02680 0,0426
4 3 530 25 115 242 2,8 240 |0,02270 0,036
5 3 530 25 115 250 3,8 250 [0,02470 0,0391
6 3 530 25 115 255 4,8 260 |0,02640 0,0421
7 3 680 30 125 242 2,8 240 |0,02440 0,0386
8 3 680 30 125 250 3,8 250 [0,02410 0,038
9 3 680 30 125 255 4,8 260 |0,02740 0,0438
10 5 380 25 125 242 3,8 260 |0,02550 0,0402
11 5 380 25 125 250 4,8 240 |0,02260 0,0356
12 5 380 25 125 255 2,8 250 |0,02700 0,0426
13 5 530 30 105 242 3,8 260 |0,02350 0,0366
14 5 530 30 105 250 4,8 240 |0,02410 0,0382
15 5 530 30 105 255 2,8 250 |0,02570 0,0407
16 5 680 20 115 242 3,8 260 |0,02450 0,0388
17 5 680 20 115 250 4,8 240 (0,02340 0,037
18 5 680 20 115 255 2,8 250 [0,02210 0,0349
19 7 380 30 115 242 4,8 250 |0,02210 0,0349
20 7 380 30 115 250 2,8 260 |0,02560 0,0401
21 7 380 30 115 255 3,8 240 |0,02440 0,0387
22 7 530 20 125 242 4,8 250 |0,02400 0,0376
23 7 530 20 125 250 2,8 260 |0,02590 0,0406
24 7 530 20 125 255 3,8 240 |0,02520 0,0396
25 7 680 25 105 242 4,8 250 |0,02560 0,0405
26 7 680 25 105 250 2,8 260 |0,03160 0,0502
27 7 680 25 105 255 3,8 240 |0,02700 0,0426

Deneyl er

yap
yap
izZe
ul a
k al

(o]

X =

s o nun dkau | °lla- hdél Ineant adbe jyparr ddgérmegughi analizi

I. nMfagudhiéarn al i z i Mi ni tfadkomap il @ g r ans redhagtP tr e@red 6

| Meatéz. sonunda el de edilen S/ N grafifiji a K
inde her fakt?or i -in maksi mum fakt?©or sevi
éeNmprtan. i ki ayreée anal iz senimyindkumda rmav ialyenke

p

basomaddjed egd 2réeml enmi Kt ir.
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Main Effects Plot for SN ratios

Data Means

Orileme Zamani Oriileme Basing Soguia Tamam__Kalip Yizey Siaklig ] Cxak Sicaklign Enjeksiyen Hin Fanifield Sicakligi
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3 5 7 380 530 B30 20 25

Signal-to-noise: Smaller is better

SBAKb DNIFAEA

kekil 3&7 & gemifliegnnden al énan s onu-d¢xria eglerke ¢sr
kal it escakoiptamumérsar e - p arésd necsienach €daji ¢rel, er¢git:¢ | & m
baseébB@Eear , s 0] umlas azna nyaen € =k a | & pl15yAiCz, e yo csaékc askd céd kél=
2420C, enj ek4s By o shée masn 24000 ,d osléarakk Dhn@leide | e nmi Kt
el e dlakna&m lterdien] § w&kmredeatkdieirk’inem E6easa&ajéda kekil
ver idbdi. Bunag®° feakt°rl er en et kinandiefnoleln settckaiks ieZ e
yézey sécakl ejé, ocak sécakl éje, st ¢l eme zaman
aéral anmaktadeér .

hézeakbkl
Utiileme Utiileme Soguma Kalip Yiizey  Ocak Enjeksiyon Manifold

Level Zamam Basina Zamam  Sicakhd Sicakhd Hizi Sicakhg

1 32,04 3214 32,22 31,76 3242 31,96 32,36

2 3232 3216 N77 3241 31,08 3207 3222

3 31,83 3189 3220 3201 31,79 32,16 31,61

Delta 048 027 045 0,65 0,64 021 0,75

Rank 4 6 5 2 3 7 1

kelkdiMi ni tab rank dejerl eri raporu
Belirlenen opti mum afdaektt °d o]jsreuvliayneal e@ajnreiwydiiamyaasp € |
deneylerinin sonu-I|laré akajéda Tabl o 306te veril
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Tablo3.DojJ rul ama deneyi

N YT e .
«UNfl« UNE|{ 2E€ g - | Ocak |Enjeksiyol Manifold | .
PN sk Y H gl Yl{’,PNC')I,{ POH I PI1|{ POl S"z‘rir?:a"(‘gex f)

() | ba) | () ', 6ct (ms) | 6c y
1 5 530 | 20 | 115 | 242 | 4,8 240 |0,02052] 0,03139
2 5 530 | 20 | 115 | 242 | 4,8 240 |0,02059 0,02753
3 5 530 | 20 | 115 | 242 | 4,8 240 |0,02035 0,02786
4 5 530 | 20 | 115 | 242 | 4,8 240 |0,02059 0,02703
5 5 530 | 20 | 115 | 242 | 4,8 240 |0,02193 0,02886

Deneyler sonucunda elde edilere nk dej er is aorratranhaa maes émawi | e K me |

0,02080 ve0,0285301 dufj u b e lIDiof Iraudn mimat ideneyi sonucu g°.
Taguchi anal i zi il e yap&ltami loepnt i miezndésny o al gso
iyilexktirilmiktir.

Sonu-

Bu -al ekonaadmot i v yan spal naasytii k f iernnmaeskésni éyno n S¢re
aydeéenl at mad ap agr®-zal | eanr eén kalite probleminin ©°n¢ne
met odundan y&radiarnalkm@kt,éro.l arak ¢t¢el eme zamar
Zamaneé, kal ép yézeVéjseg,cakhpp&si yoocna k h észéec a k e

kKull ané&l mgt&are parametrel eri ive her ikistninale ma v e

mi ni mum ol maseé Dede§y b ehmekatleedkima. kapsaménda L
kull anéelarak 27 atdemi Kk deeevayden! aklmacxtpiarr - al ar é

mi ni mi ze edecek tfgdletmer 2aemaingel ergit:¢33@ e basénc
so] uma 2@smamiéy=e, kal & pll5yA:,Cz, e yo csackR4@bkel céajlding ed& s i yon
e 468 m/ s, rkd re4@od,d osléacraa k Blue If iaklt € m misietviiry.e |l er i

adet dojrul ama deneyi sonunda sararma Vve ma
séraséyla 0,02080 ve 0,02853 olarak helsapl anme
a erman pr obTaguchimetodom n uygun bir y°ntemdir.

a1 =
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Karbon Emisyonsuz ¢elik | retimi: ¢e

Elif Kocaojlu
TOFAKk T¢r k Ot omo biGE MdrkeZbB u rksaas,é TA¢, rkk i AyRe
E-posta: elif.kocaogl@tofas.com.tr

eDemir ve -elReki gyeniamrén&m® ana kaynakl aréndan
etiminde ¢retilen her Dsiarl é&tnocemrmeé- egleirk eik-liemk medakk leal
l'ijJin %90 geri don¢gkteereglebilir ol maséna rajm
KlBK&Xi ni o | ulxotluaryméaskétyaldaér- el i k ¢reti mini temi z|
rbonl u bir el ecej i n backlda itagecedilebdezak . Mevcut vV e
ni kapasi't tahmin edilen etkileri, -el i k ¢
emi ni artt tadeér ve -elik sekt©ooryg, kar bond

n men d¢kK¢k kesohzamanlardap ot ansi yel k
ektedir. Fakat, bilindifji izere
ticarilekme -ok fazla zaman ve
é bulunmakeéelader ¢r Kaebiohmeri a kK m&
nci yol , indirgeyici karbon ve:
i er bir yol i se erimik oksit e
i , en bazmhé&ktsgdier-. ¢(¢BEler+4i aldek ma | ¢ « mia
ik end¢gstrilerinin karbondan aréndeér él ma S ¢
cekteki rol ¢n¢g okuyucuya bil gi ver mey.i ama- | e

> .

®©O® DO Md®Md®— 3D ®D® N
-
o

Q '~ ' 000 K I e K

Anahtar Kelimeler:-e | i k &LOestail ngéin,é mée , karbonsuzl ak ma, hidr
sS¢re-

Girikck

Sanayi sektorl eri arasénda g¢nl ¢k hayat éméezda
°nce¢l ¢k e-deelni kd esmainray i si °n plana -ékmaktader.

yapéseéeyla -elik, t¢em metall erantardanndéer mdder
arabal ar, demiryoll ar é, petr ol vV e dojal gaz b o
kopre¢ler, beyaz exyal ar, kargo gemileri, jil et
alanénda kullandéjamegi mgiemi Kerbalr girrechi syienlip ol
i stihdam artékéné ve ekonomilerinde hedefl edik
yat éréemlar i-in ise -yeéllilsamyiélebriminirytamelindluwkntalkrt eard € r
- gliin °ndekny el | agldikreldear i n ool daacka j reo katkaiskéar d ér . Tabl
¢eli k Birliji mRiORO0Or aypedrénmaa g% rme,a genelinde 1,8
Sret i mi ger - ekDemitri r iclemihietriimder LJoksi j enin uza
safséezl ékl arén ortadan kalderél masé ile demir

eser miktarda dijer elementlerle birlextiiji t a
kobalt vew vanadyum gi bi) -el ik haline gel en demj
-ékmaktadeéer . ¢teli k en basit haliyl e, demir ve
al akéml amanén en wuygun maliyetl: yoludur , anc
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°zekl er vermek i-in dijer metall er kull aneéel ab
-eékartmak mal zeme [Fzelliklerini de etkiler.
l.¢el i k jretim Y°ntemler:i

Ham -elijin ¢retim s¢r eci.Bdnlardan Rki denasirrcevhegn? nt em b u
yé¢ksek féerénda ergitilip sévé demir el de edil
vasétaséeyla -elik ¢retilmesidir. Kkinci y°nt e
hurdanén y¢ksek ar k et ki shDyrnywa egegkiiglithmam -el ik
cretimini bu i ki cretim metoduna g°re dejerler
ol an BOF tesisleri d¢nya genelinde ¢retilen -e
EAO i se %26, 361 ¢ Kk késmémneabdeekkaub Jlanét maktéerdeitri.

keyasl andéjéenda %30, 8 oraneénda BOF tesislerin
kull anéel déj.,gablgH2] ¢ | mekt edi r .

Tablol.D¢nya Ham ¢el 2020)(milntoninl] 1950
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NI ZSZSZ &- - i
_’Demir Pik Makinesi
th(ithmn
Siirekli pékiim Tasisi
—
.m‘ - Yan

Cevhdri
Tas Komiifii Celik ane kiitiik, slab
& -»> Sinter Fabrikas:
n g [g Hurda

Kok Fabrikas: Kireg

Haddehane Nihai
mamul

kekiEIntle.gre ¢eli k Tesisl3¢rinde | retim AK

Bazi k Oksijen Férén (BOF) y°nteminde, en fazl a
demir cevher.i ve koklakterélarak ye¢ksek féreén
cevherin tygkiselkerdiemeea kull anél abil mesi i -in sir

getirilmesi gerekmektedir.

Dijer bir yandan demir cevherleri yécksek f érén
pelet haline getiriimektedir. Peletleme, anlamdaleor ak t er mi Kk sertl ekmedi r
su ve bajlayécé madde vaséetaséyla topaklanar ak

demir oksitlerin tanesel olarak birl ekmesi il e
demir haline geledu hammaddel er , -elikhanede iklemden g
k¢t ek, sl ab haline gelir. Daha sonrasénda hadde

alln .
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kekiEll ek.t ri kI TeAirkt éOcjarkétei m Akék kemasé |

teli k ¢retiminin bir dijer ©°nemli hammaddesi o]

kull anél mék °mr¢gnegn sonuna gelen -eliklerdir.

Hurda -el ik, El ektri kI Ar k Ocec&khklirdrké mmka meEE A/Q@)s €

ol ukturulan ark ve ortaya -ékan ésé kullanél ar
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al akém el ementl eri ekl enir ve son ol arak s¢r ekl
i Kl enip nihai arngm .el[d3g edi | mesi sajl

2. ¢elik Jretiminde CO2 Emisyonu
n yéllarda ¢reti mdeki hezl & artex, kul |l aneél

rlilijine, k¢resel €ésénmaya neden ol muktur .
et i mi ndaen okratrabyoan -eénki syonu orané da g°z ardé e

o

15'"te D¢nya ¢l kelerinin neredeyse tamaméneén
écakl ék artéekeneée 1,5 derecede tutmayé, 4 . ma C
amlda %45'in alténa indirmeyi, 2050 vyeéelénda i s
nlakma i klim dejixki kI if7.i m¢cadel esinde D¢gnya
den ¢l kel er sera gazlaréné venkhkgéeetsakzaésanmiy
énérl ayacakl aré hakkénda -al é@ékmal ara ve yol he

—y 1

Demir -elik endg¢strisi mev-8ut nCO2|l amigytnakinlk da
cretiminde ¢retilen h2ert obni rCQ20 ns aleélni ékrii -gienr -yeakk
Dol ayéseéeyla -elik ¢retimindeki karbon emi syonu|
i-in b¢yéek °nem arz et mektedir. Fakat , demir
sekt®°rl erin ardéggsénda8]yer al makt

T¢e¢rkiye Kstatisti k Kurumunun yayeéenl adéjé Tabl
emi syonu bir ©°nceki yéla oranla artmécxkter. 19¢
ol arak belirtilirken 2020ryémekdadbr3 {6h ol ar

Tablo2.199062 020 yeéell aré arasé toplam ve ki Ki ba

(Mt CO, esd.) (Ton CO; esd.fkigi)
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Toplam sera gazé emisyon yg¢zdel eri sekt°r bazl
payé %70, 2 ile enerji kaynakl & emisyonl ar al e
i Kl emler ve son ol arak[QQBtué kk apslatplirack atddgloin@m agtem
s¢recindeki °ncel i klel iske kstefkrtl®err¢ adrea sbéunlduan ndaeknti ar d

Tablo3.Sekt°rl ere Sera G@aezl &mas@GdneOBbanbhaGaz& Emi
[9]

%14,0 523.9 Mt

5239 Mt

COz esd. CO; esd.

sEnerji = Tanm Endustriyel islemler ve Urin Kullanimi Atk =CO2 uCH4 =N20 = F-gaziar
3. Demir ¢el ik |Jretimi Teknolojisinde Hidrojen
19. yézyel da, génegmegzdeki demir -el ik sreti
kull anéel makt adér . Bilindif§ji czere ye¢zyéellardér
°neml i dejtiikciakrliilkelkeme viee i n -ok fazla zaman, kay
b¢yek atél émlarén da -exkitli zorl ukl aré bul unme
Kar bon, yézyéellarder -elik ¢retiminde ését ma i
maddesi ol arkaakt ,k uHarainsé |l Anrl.akFraas é il e birlikte t
i htiyacéna odakl adéejéené s°ylemek m¢gmkegnder o [ 1
SSAB, LKAB ve Vattenfall AB i simli .- Ksve- «xil
yaratmayé hedefl emekmedde, EKEAB medéekciclriek sek
AB i se enerji sekt®°r¢gnde °nc¢ Kirketlerden bi
Hydrogen Breakthrough-firénthakjerg Tég¢BnolAo@yo D
Teknolwljarsalkd adlkaindéeé&li aan s¢gelkici nde, K% m¢r ¢ hi
ama-|layan ortak bir girikimdir. [11]
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CO, reductions required Global steel demand Required change in
given Paris Agreement carbon intensity

Million tons CO, Million tons steel Ton CO,/ton steel
2.800 2.500 18
400-600
~0,2
2015 2050 2015 2050 2015 2050

» ~90% lower carbon intensity in steel production required

» A new metallurgy is needed — impossible to meet with incremental improvements of old technologies

kekiKlgr&.sel teli k Talebi ve 2050'[dle CO2 Emi sy

Hi droj en bazl é& s¢re- atelem ile,enkektilt i SBiornt can
kaynakl anan emi sy®&m@n m20y@nyé&loeaindaevd@si ne dg¢k
kapasitelerinin de artmasé beklenmektedir. [ 11]
4 . Hi drojen Bazl é Proses ile ¢elik jretim AKam:

Hi drojen bazl é s¢re-tamnl e deflli&knenr et g kmd enkd ef &rud
ve fosil yakél arén vyerini al makt éer . Bunu da vy
yapmayé hedefl emektedir. Daha °nce de dejinild

ol arak demird acakhegmrietkdlme&knéedi r. [ 12]

kekil 46te g°re¢ldegjeé¢ é¢zere hidrojen bazlée s¢gre
demir cevheridir. Daha fazla iklenmek ¢(zere me
sinterlenerek demim¢wrteyrhelrdr .t o@peaarkd mgZ2dcea i nt er
yapél maktader fakat, hi drojen atéléeml é& HYBRIT
kull anéel arak tamamlaneéer. Demirin oksijen ile
verilir. Gelenek e | y°ntem ile ¢retilen -elik ¢gretim proc
cevherden ayréckteérél mka& bger elei rk.o kY ¢kkusl el ka nfed raeg n
oksijen, hidrojen bazl é ¢retim preendidrojgnd e de mi
kull anél arak -é&karéelmasé anlaména gel mektedir.
kull anél maktadér. [11,12]
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BLAST FURNACE HYBRIT
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kekiYM¢ kisek Férén ve HYBRIT (Hidrojen ¢éjeéer A-a
Prosesi [12]

Hi droj esrprleazleé demir cevheri topaklaré ile ayn
demir ol ukur. S¢nger demir daha sonra EAOOGNda
ve fosil karbon yerine fosil ol ma yfesitsizHalet k€ mad
getirilir. ¥zetl emek gerekirse; i Kl em demir C ¢
i ndirgenmesi ve ham -elik ¢reti mi dahi | ol mak
emi syonl aréné azaltmayé hedebdbjemebhbeter HYBRLT1
demir cevherinden oksijeni -ékarmak i-in karb
fosilsiz enerji kaynakl aréndan el ektrik kull an:
dojrudan indir gketmer meyli ecii-yelree nd ebjiir prosestir.
yerine su buhareée ol ukur.

Bu model de sekt®°®r¢n karkéséna -eékacak engell e
etmenin maliyetidir. Ayréca hidrojeni bieliflake?
hidrojenin wverimli ve ge¢venldoi kokul Il ar altend
karbonsuzl akmaya gidilirken uygun altyapénén ol

5. Sonu-

teli k sektor¢ de¢kegk almasi@onlau geimécejreo| ge siaki Pk
gel ecejin anahtareéedeér. Hedefl enen emi syon azal
teknolojilerinde k°kl ¢ bir dejikime, sektorl er
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¥zeltretim sekt°rlerinde s¢gre-lerin iyilexktiril:
b¢eyéek °nem takéemaktader. Kor | él eéjén arttéreéel mas
bir Kekil de s¢rder ¢l mesi hedefl enmektedir. B
—aIéKmaIaréndaIiv]'rnunmakdjelri anél masé hangi et ke
ol dujuna i li kkin uygul amal ar é °nemli bir bil
y°ntemler de teknol ojinin ilerl emesiyle birl
gel i kmektedir. Bu -al ékma kapsameéeamakadmd st ri
ol an veri madenC|IiJ“i yakl akéml ar énén sisten
uygul anmaséna il i kKkin t emel ademl ar én tanéeml a
hedeflenmektedir.

Bu -al eékma kapsaménda incel enecek sayésal ver
deel enecektir. El de edil en veriler, aracxkter ma
hi potezlerin dojrulujunun test edi |l mesinde kul
kabul edil ebilir bi-imde -°z¢:mlenmesi i -in dik
ve gereksinimlerbelld necekt i r . Problemin uygun bir -°9z¢me
ol asé metotl ar dejerlendirilecek vV e et kin bir
edilecektir. ¢tal ékmada, end¢gstriyel bir siste
karkel aktéer mal e ol arak®zkuktleadné&l acakdiekkat éexalt
ol ukturul an veri seti, veri °n i KI eme ademl ai
¢tal eékmanén kapsaména wuygun ol arak belirlenecek
gzeti mli °fJrenme al gorit mal pefamanserr i setine uy
sahip yontem il e probl em -%z¢mengén el de edi
iyilexktiril mesi hedefl enecektir. Bu -al eékma, é
yonteml eri ile bir ¢retim sisteminin veriler:i

yenisinine k | e n me s i ve |literat¢re bu .alanda katke saj
Anahtar Kelimeler:v e r i madenci liji, sretim s¢gre-1leri, k a
tahminleme
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Anti -Pinch Systems Definition And Applications InAutomotive
Industry

Furkan Melih Efe
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TOFAK T¢rk Otomobil Fabrikasé A. k.
Bursa [/ T¢rkiye
(furkan.melihefe@tofas.com).tr

Abstract

Since vehicles have been becoming an important part of human life everyday, car
manufacturers started producing the cars equipped with more technologies and
customeroriented comfort features. Most of these features and technologies were to
automate thenovement of the various parts such as seats, window lifter, liftgate and
sunroof. The automatic parts, while performing the functions of opening, closing
and the movement in different directions, brought with them the accidents of
compression, crushing aridjury to human limbs. Against these kind of accidents,
new safety regulations have been developed that prevent human injuries caused by
the automatic parts. Some of the regulations include the safety precautions against
pinch cases. In the automotive uslry, systems supported by various sensors such
as force sensor, hall effect sensor etc. and the systems that monitor the current
consumption of the moving parts are used to comply with these regulations or
standards . In this study, asgtinch system apigations will be analyzed in two
different categories as direct pinch sensing systems and indirect pinch sensing
systems, the working principle of the different qoitich systems will be explained

and the antipinch system applications that have beenduse the automotive
industry will be mentioned.

Key Words: antipinch systems, sensors, safety, automative

1. What is Anti-pinch?

Anti-pinch system is a vehicle safety techology that prevents human body from injuries and
damages caused by the pinch sase

Fig. 1. Pinch case example
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2. Working Principle of Anti -pinch Systems

I n t he aut omo t-pinche syseem cane sntamaged with re¢éngors that requires
mechani cal contact between a movi nheseisgrect and
used can be divided into two categories; direct pinch sensing systems, where a sensor is in direct
interaction with an obstacle or object, and indirect pinch sensing systems, where the
performance of the motor is monitored to detect abnornte\ber in various motor parameters

such as the angular velocity, torque or current.

2.1.Direct Pinch Sensing System

Direct pinch sensing system measurements are obtained by monitoring the physical movement
of the object. The measurements are used to ditegbinch cases by using sensors such as
force sensors, ultrasonic sensors and capacitive sensors

2.1.1.Force Sensors

Force sensors can be used for a basic understanding of a direct pinch sensing system for anti
pinch applications. These sensors are ts@donitor impact forces in the automotive industry.

Force sensors are a type of transducer. They convert an input mechanical force such as
load,pressure weight, tension, compression into another physical variable, in this case, into an
electrical outputignal that can be measured, converted and standardized. Such sensors consist

of electrodes and sensing film. Fomensing resistors are based on contact resistance. These
contain a conductive polymer film, which changes its resistance in a predictabbmeeforce

is applied on the surface. This film includes wwamducting, micrometer sized, and electrically
conducting particles, which are arranged in a
microsized particles touch the sensor electrodes,i ch change the fil mds
amount of change alters the resistance value that provides a measure of the applied force.

Pinch detection can be done through direct pich sensing of the physical movement of the
object under the pinch force. The neowent is detected by placing a force or pressure sensor
inside seal which comes in contact when an object presses against seal surface. Pinch case is
detected according to movement observation by the microcontroller which receives the
movement informatiofrom the output of the sensor.

Door frame

Sensor

Sealing rubber

Fig. 2. Force sensor Fig. 3. Direct pinch sensing system examp
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2.1.2.Ultrasonic Sensors

These sensors use ultrasonic sound waves to detect the presence of objects in their
vicinity.Sound waves are termed alsrasonic when they have a frequency greater than 20 kHz,

which is above the range of O0sonicd frequencie
timeot flight technique to determine the distance of a target object. A transmitting ultrasonic
transicer sends a burst of wultrasonic sound waves
surface. These reflected waves are called the echo. The echo is then picked up by a receiving
ultrasonic transducer. The difference between the time of sendingaties \and the time when

the echo was received is measured. Since the speed of sound waves in the traveling medium is
known, the distance of the target object can be calculated.

Since the distance of the target surface can be determined in a short witéinaal it can also

be used as an input for pinch detection. A microcontroller can be used to track the distance of
the target. When the user initiates the movement, the distance values must increment gradually.
In an expected behavior, which can be aqumiusly verified by the microcontroller. If an
abnormal change in the distance is detected, it would mean that there is an unexpected object in
the path of the moving object which could get pinched. When this occurs, the microcontroller
can stop the moveme preventing the pinch case.

Object
Oscillator ~ Amplifier I

S

d (calculated)

Time elapsed
electronics

Fig. 4. Ultrasonic Sensor Fig. 5. Principle of an ultrasonic distance
measurement system

Amplifier

2.1.3.Capacitive Sensors

Capacitance is referred to as the abilty of a system to store electrical energy or
charge.Capacitance is measured by a capacitive sensor. Capacitive sensors can be used to detect

the presence of objects without requiring mechanical contact as shown below. Capacitance

based proximity sensors rely on the changes to the frequency of ankitcuit, which is

connected to a metal plate. A change in the oscillator frequency occurs when the target object
moves within the capacitoroés electrical field.
microcontroller unit and mapped to the relativeabsolute position.
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lII Ddor

Fig. 6. Changes in the electrical field of the capacitive sensor can detect presence of a human
body part

2.2.Indirect Pinch Sensing Systems

Indirect pinch sensing system measurements are obtained by monitoring the motor performance
parameters such as current, angular velocity and torque. The measurements are used to detect
the pinch cases. Two leading technologies for indirect pinch sensing systems are Hall sensors
and shunt resistors. These technologies are more commonly usedoimotive industry
compared to direct pinch sensing system technologies.

2.2.1.Halleffect Sensor

One of the most common methods to detect pinch cases in automotive is to use a sensor that
measures the Hall effect. Hall effect is the production of a wl@agross an electrical
conductor that is transverse to an electric current in the conductor and to an applied magnetic
field perpendicular to the current. Hall effect sensor is used to measure the hall efadit. A
effect sensor is a type sénsomwhich detects the presence and magnitude wiagnetic

field using theHall effect In a Hall effect sensor, a current is applied to a thin strip of metal. In

the presence of a magnetic field perpendicular to the direction of the current, the chaege car

are deflected by thieorentz force producing a difference ielectric potentia(voltage between

the two sides of the strip. This voltage difference (the Hall voltage) is proportional to the
strength of the magnetic field.

Directional
Magnetic
Field (H)

oL — —
L

DC Supply

Fig. 7. Hall effect sensor Fig. 8. Hall effect sensor working principle
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Hall effect sensors are used to calculate the motor speed in order to detect the pinch cases.The
sensors are located close to poles or shaft of the DC motor which manages the movements.
When a motor pole passes close to a hall effect sensor, the maighetiefsity increases. This
change in the magnetic field is then converted to an digital or analog electric pulses in terms of
voltage by the sensor and processed by the control unit. Since number of the poles are known,
the rotational velocity of the mat is calculated by measuring the width of and interval between

the pulses and can be considered as reference speed value.

The control units monitors the motor speed according to the signals that are received from the
hall effect sensor continously.Whan obstacle is present in the direction of motor movement,

the obstacle slows down the motor and the motor speed reduces. In this case, the control unit
compares instantaneous speed value with the
detects th pinch case.

Hall sensor magnets.

Fig. 9. Hall Effect Sensor Location on the DC Motor

2.2.2.Shunt Resistor

Another indirect pinch sensing method that is widely used to detect pinch cases is current

sensing. Current based apinch system's working principle is based ba turrent change of

the DC motor. The pinch cases can be detecting by monitoring the current flowing through the

motors. There are several way to measure the current and the most common way is shunt
resistor due to their low cost and best accuracy.

Shuntresistors are devices used to gauge the flow of current. They detect and convert current to
a measured output voltage. Current sense resistors are generaialley highpower
resistors.

A shunt resistor applies the same principle as a nomesidtor, but is specialized for current
measurement. By supplying a current to be measured through a shunt resistor with a known
resistance and measuring the voltage across the shunt resistor, the current value that was
supplied can be calculated by usi@dgm's law. Shunt resistors are generally positionetnén

on the conduction path between the power source and the load.

In the antipinch applications, when there is an obstacle on the path of the motor and the motor
touches the obstacle, the DC mogets load disturbance because of the obstacle that made the
DC motor current rise. Current value which measured on shunt resistor in this case is larger
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than the normal DC motor current value. Since the current value received from shunt resistor is
over he threshold current value defined in the software of the control unit microcontroller, the
anti-pinch system is activated.

Microcontroller Driver

Shunt
Resistor

Fig. 10.DC Motor Block Diagram

3.Anti-pinch System Applications in Automotive Industry

With the help of developing technology, most of parts used in vehicles were automated in order
to increase the customers comfort. The authomation of these parts brought with them the
accidents of compression, crushing and injury to human limbs. In ordpret@nt such

accidents, anfpinch systems were developed and implemented to different parts of the vehicles.

3.1.Power Tailgate

Power tailgates are the tailgates that can be opened and closed automatically by a switch located
on it or by a key fob. Wheswitch is pressed by the customer, the DC motor is powered and
tailgate starts moving inward or outward in order to open or close itself. Tailgate may damage
human limbs and cause injuries during automatic closing or opening. In order to prevent such
injuries, antipinch applications were developed and implemented to power tailgates.

The most widely used arpinch pinch system applications are the force and capacitive sensors
for power tailgates. During the closing of the power tailgate, existence objant an the
direction of the movement is monitored by a control unit according to the output coming from
sensors. When an obstacle or object is detected, the movement is either stopped or moved in the
opposite direction (opening process) by a contrd depending on the requirements of the
vehicle manufacturer.

Fig. 11.Power Tailgate Activation Methods
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3.2.Power Window

Power windows are vehicle windows that can be managed by a switch located on the door
panel. The windows can be raised or loweaatbmatically by pressing down or pulling up the
switch for a few seconds. When the switch is pressed down or pulled up by the customer, the
DC motor is powered and the window mechanism that is connected to DC motor starts moving
in up or down direction. lese automatic movement may cause fatal accidents or injuries such
as pinch of the children's neck or fingers. In order to prevent such mishaps in the power
windows, antipinch applications were developed and implemented to power windows.

The most widely sed antipinch system applications today are force sensors, hall effect sensors
and shunt resistors for power tailgate. During the closing of the power window, the DC motor
speed or current consumption or the existence of an object in the directiomuivibiment are
monitored by a control unit according to the output coming from related sensor used in the
application(force sensor or hall effect sensor or shunt resistor). When a force caused by a
pinched object is detected or when a slowdown of the mgpgeed is observed or when
increment in the motor current consumption is observed;pamth system is activated by a
control unit and window movement is either stopped or moved in the opposite direction
(opening process) by a control unit depending onghairements of the vehicle manufacturer.

Fig. 12.Typical power window system

3.3.Sunroof

The movable element used to reveal and close an opening in the roof of the vehicle is called the
sunroof. A sunroof moves frontward and rearward horizontallly gam be opened or closed
automatically with the help of DC motor when a switch located on the overhead console is
pressed. These automatic movement may cause accidents or injuries. In order to prevent such
accidents, , apinch applications were devg@ed and implemented to sunroof.

The most widely used arpinch system application today is heffect sensor for sunroof.
Motor speed is monitored by the control unit according to output of the dffdct sensor

during the sunroof movement. When an obstacle is present in the direttibe movement,
sunroof motor slows down and the decrease of the speed is detected by the control unit so anti
pinch system is activated and sunroof movement is either stopped or moved in the opposite
direction.
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3/ C

Fig. 13.Typical sunroof system

3.4.Power Seats

Electrically supported, memory seats have become widespread in many models nowadays.
Electrically supported seats are systems in which the driver or passenger can adjust the seat
height, seat horizontal position, lumbar support, bolster suppdrposition of the recliner with

the help of DC motors. These adjustments are made by the switches located at side of the seat or
on the door panel and can be saved in the memory in order to recall the saved adjustments later
on. In addition to this, seaystems have some automatic functions such as easy entry and easy
exit present especially in coupe vehicle. Easy entry is the function that allows the passenger to
sit at the back side giving more space by front seat movement in frontward directioniskikew
easy exit is another automatic seat functionality that allows the driver to exit from the vehicle
providing more space by front seat movement in rearward direction. These automatic seat
movements may cause leg or finger injury of the passenger sittithg back side. In order to
prevent such injuries, afpinch applications were developed and implemented to seat systems.

The most widely used arpinch system applications today are tefbect sensor and shunt
resistor for power seats. Motor spaednonitored according to output of the halffect sensor

during the seat movement as well as motor current consumption is monitored over shunt resistor
by the control unit. When an obstacle touches the seat, the motor that moves the seat
horizontally sbws down and current consumption of the motor increases. In this case motor
speed is lower than nominal speed value and current consumption is above the nominal current
consumption value of the motor. When these two conditions are detected, {hiecnsystem

is activated by the control unit and seat movement is either stopped or moved in the opposite
direction depending on the requirements of the vehicle manufacturer.

Horizontal Position
Adjustment

Lumbar Support
Adjustment Switch*/

Height Adjustment Mode Selector*

Seat-back Angle
Adjustment

Fig. 14.Seat position adjustment system
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4 .Conclusion

With the developing technologies and innovations, automotive manufacturers equipped with
customeyoriented comfort features in order to make human life comfortable and easier. For this
purpose, many of the parts were authomated and the authomation bwotighit various
accidents. In order to prevent and minimize the accident, several security systems were
developed and implemented to the authomated parts in vehicles such as power tailgate, power
window, sunroof, and power seats. One of the most poputarige systems is anpinch
systems.

In this study, antpinch systems were categorized as direct pinch sensing systems and indirect
pinch sensing systems. Direct pinch sensing systems are the systems that measure some
parameters by monitoring the phyaienovement of the object and several direct pinch sensing
systems were developed with the help of various sensors such as force sensor, capacitive sensor
and ultrasonic sensor. Otherwise, indirect sensing systems are the systems that measure some
parametes by monitoring the motor performance and various sensor based indirect pinch
sensing systems were developed such as hall effect sensor based, shunt resistor based. In
automotive industry, both direct and indirgihch systems are used but the most widesed

systems are hall effect sensor based and shunt resistor due to reliability, good performance and
low cost.
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Abstract: With the development of artificial intelligence technology, methods based
on machine learning are preferred in the field of healthnterpret of complex
signals received from the human bodslectroencephalography (EEG), which
measures the electrical actiyitof the brain, is used as the most important
diagnostic method in epilepsy, especially in the imaging of complex brain signals.
In addition, EEG signals are very sensitive to voluntary and involuntary body
movements, making it difficult to diagnose thisodder with EEG measurement,
especiallyfor pediatric patientsin this study, datasets obtained from 22 patients
aged between 7 and 12 years, with a sampling frequexteyof 256 Hz, povided

by Children Hospital Bostonare used.In this study, firs§f, the amplitude
frequency characteristics of the frequency spectrum of the patients during the
seizure and in the neseizure statare extracted by determining the time intervals

of the seizureontaining imaging in the datasets, using the discrete Eouri
transform and data classificatiodrtificial neural networks (ANN) techniquese

used in machine learning classification and 99.32% sucieashieved.In the

next study, EEG signals will be resampled using different sampling rates.
Processed signalsf different sampling rates obtained will be tested using different
machine learning techniques in order to obtain the most efficient classification
result. By resampling, less storage space usage and higher processing speed can
be achieved by minimizintpe disadvantages of limiting factors such as storage
space and processor power

Keywords:electroencephalography, machine learning, artificial neural networks,
data sampling

105
Proceedings Book



o

INSAC International Researches Congress on
Natural and Engineering Sciences (INSAC-IRNES'23)

/

Examination of the Behavioral and Mechanical Properties of
Mortars Containing Natural and Expanded Perlite Powder against

AlkaliSilica Reaction

(H. Alperen Bulixt



INSAC International Researches Congress on Natural and Engineering Sciene@l\(mln‘S@

Examination of the Behavioral and Mechanical Properties of Mortars
Containing Natural and Expanded Perlite Powder against AlkaliSilica
Reaction

H. Alperen Bulut®
'Erzincan Binali Yéldérém University Engineering and
Erzincan, habulut@erzincan.edu.tr

Abstract This study was conducted to examine the behavior of natural perlite and
expanded perlite powdershich are widely preferred as lightweight aggregates,
against alkalisilica reaction (ASR) induced expansions. Compressive and flexural
strength tests of mortars containing 6%, 12%, 18%, 24%, 30% and 36% natural
perlite powder and 3%, 6%, 9%, 12%, 15% al®P6 expanded perlite powder
were carried out with ASR. Comparisons were also carried out with control
mortars without perlite powder. ASR results decreased as the proportion of natural
perlite powder increased. 15% expanded perlite powder substitutiored¢a®@s
times more expansion. Against the durability problems stemming from ASR, 30%
natural perlite powder is the ideal ratio. Both compressive and flexural strength
results of natural perlite powdeubstituted mortars were greater than those of
expanded piite powdersubstituted mortars

Keywords natural perlite powderexpanded perlite powdgealkali-silica reaction
compressivatrength flexural strength

Introduction

Perlite, a natural glassy volcanic rock, is widely accessible in most partsvediioe including,

Hungary, Greece, Turkey, Japan and the UBAmezanianpour et al., 2014; Markiv et al.,
2016). Perlite expands 5 to 20 times of its original volume when exposed to heat and used in
various lightweight concrete operations, brick productiptasters or building elements
requiring improved thermal and acoustic insulat{dir and Nehme, 2017)Perlite powders,

due to their high Si©and ALO; content (whether used in natural or expanded form), are
pozzolanic materials that increase #teength and durability of concrefeDe mi r boj a et
2001; Erdem et al., 2007; Rashad, 2016).

The four components required for the aligilica reaction (ASR) are reactive silica, available
alkalis, moisture, and aggregaiéang and Gillott, 1991; Leeann et al., 2011)For ASR
sensitive concrete, certain types of aggregates containing reactive silica can be easily attacked
by hydroxyl ions present in the porous solution of concrete, resulting in the formation of a
hygroscopic reaction product. Thisoduct is vulnerable to water and can expand by swelling

(Li et al., 2018) Subsequently, expansion, cracking and further deterioration of the concrete can
occur(Hou et al., 2004; Stanton, 2008).
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Only a few studies have been conducted on the effect ofititeation of both natural and
expanded perlite powder in mortars on A@ektas et al., 2005 his study was conducted to
examine the behavior of natural perlite and expanded perlite powders, which are widely
preferred as lightweight aggregates, agafkS8R-induced expansions. Within the scope of the
study, compressive and flexural strength tests of mortars containing 6%, 12%, 18%, 24%, 30%
and 36% natural perlite powder and 3%, 6%, 9%, 12%, 15% and 18% expanded perlite powder
were carried out by alkadilica reactionComparisons were also conducted with control mortars
without perlite powder. It is believed that this unique research on mortars containing natural
perlite powder and expanded perlite powder will be a reference for the determinati@n of th
appropriate perlite aggregate type and ratio against the ASR effect, which is one of the major
durability problems of present day.

Materials and Methods

CEM | 42.5 R type portland cement was chosen for the study. The specific properties of this
cement ag displayed in Table 1. The control mortars were prepared with river sand extracted
from the Artvin region of Turkey, which has a high ASR potential. The specific gravity of this
river sand is 2.61 g/cin

Table 1.Properties of Cement

CEM 425R
Chemical Compositions (%)
Sio, 19.43
Al O, 4.46
Fe,O, 3.27
CaO 63.48
MgO 2.45
SO, 2.98
Na,0 0.35
K,O 0.71
Cr 0.01
Loss on ignition 2.79
Insoluble residue 0.73
Physical Characteristics
Residue on a 32 micron sieve 7.36
Specific gravity 3.12
Specific surfacécnt/g) 3439
Beginning of setting 2hrs35min
End of setting 3hrs30min
Volume expansiofmm) 1.0
Compressive strengtiviPa)
2nd day 27.9
28th day 54.2
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All of the natural perlite powder and expanded pegitevder used in the study were supplied
from ERPER company operating in Erzincan/TR. The specific gravity of natural perlite powder
used in different ratios in mortars is 1.96 glamhile the specific gravity of expanded perlite
powder is 0.9 g/cth The paameters determined within the scope of the study are the utilization

of different ratios of natural perlite powder and expanded perlite powder. Natural perlite powder
was substituted with cement at 6%, 12%, 18%, 24%, 30% and 36% by weight and expanded
perlite powder was substituted with cement at 3%, 6%, 9%, 12%, 15% and 18% by weight to
produce mortars with 12 different mixtures. There was no perlite powder included in the control
mortars. In the coding, the abbreviation of natural perlite powder or exgg®ilite powder is
indicated with the first letters, and the proportions of perlite powders are displayed with
numbers (without using the % sign) after the letters. For instance, EPP12 represents the mix
containing 12% expanded perlite powder. Contrortars are indicated by the letter C. ASR
tests were implemented on mortar samples prepared according to ASTM C 1260 (2021)
standardMortar mixtures were prepared by weighing the materials sieved through the sieves
specified in the standard and separated different grain classes in the specified quantities.
Specimens of 25x25x285 mm for the ASR test and 40x40x100 mm for the compressive and
flexural strength tests were produced. The mortars kept in the molds were removed after 24
hours. The specimens pared for the ASR test were kept in ® water for 24 hours and the

initial lengths were measured. JL Afterwards, the same samples were kept in 1 mol NaOH
solution at 80°C and the lengths were measured at the end of 3, 7, 14, 21 and 28 days and the
changes were calculated as %. In addition, compressive and flexural strength tests were carried
out according to TS EN 1239 (2019) and TS EN 1239® (2019) on mortar specimens
removed from the mold 24 hours after production and kept in the curing p@8 tays.

Results and Discussion

Alkali -silica reaction (ASR) test results

The timedependent (3, 7, 14, 21 and 28 days) expansion values of mortars with different
natural perlite powder ratios and control mortar as a result of the ASR test are prasented
Figure 1.

When the graphs are examined, expansion values decreased as the natural perlite powder ratio
increased compared to the control mortar. The expansion results of mortars with 30% natural
perlite powder ratio were quite similar to the control forFor instance, when the "lday

results were examined, the expansion value was approximately 8 times higher than the control
mortar when 6% natural perlite powder was substituted into the mortars. When the proportion of
natural perlite powder increasdrom 6% to 30%, the expansion results remained higher than
the control mortar. The 1day ASR expansion value of the mortar with 30% natural perlite
powder (NPP30) was 0.04%, even lower than the control mortar (C) (0.06%). At day 28, the
similar patternremained. The highest expansion values among all groups were observed in
mortar with 6% natural perlite powder substitution. The expansion values of the control mortar
and the mortars with natural perlite powder substitution were within the limits sgebifie
ASTM C1260 (2021), except for the mortars with 6% and 18% natural perlite powder
substitution (maximum expansion of the specimens should be less than 0.2% for hazardous
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reactive aggregates after 14 days). This study revealed that 30% natural pertlee pan be
employed as a cement substitute against the durability problems caused by ASR.

0,8
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0,6
— C
S 0,5
= —=—NPP6
% 0,4 —&— NPP12
c
S —>=—NPP18
Y 03
w Y == NPP24
2 —e—NPP30
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0,1
0
0 7 14 21 28
Age (Days)

Figure 1.Changes in ASR expansion of mortars due to natural perlite powder substitution

Figure 2 illustrates the timagependent (3, 7, 14, 21 and 28 days) expansion values of mortars
with different expanded perlite powder ratios and control mortar as a result of ASR test.
Accordingly, ASR expansion values increased as the proportion of exgaatlite powder
increased, in contrast to the natural perlite powder substituted m&tamsining the 7 and

141" day results, when 3% and 6% expanded perlite powder was substituted in the mortars,
expansions close to the control mortar and at loweslere obtained, while 15% expanded
perlite powder substitution caused 9 times more expansion. By the 28th day, the expansion
results for all mortars using expanded perlite powder were higher than the control Albrtar.
mortars except the mortars wit®o3and 6% expanded perlite powder substitutions and the
control mortar exceeded the limits specified by ASTM C1260 (2021) (maximum expansion of
specimens for deleterious reactive aggregates after 14 days should be less than 0.2%). As a
result of this studyit has been proved that low percentages (3% and 6%) of expanded perlite
powder can be preferred as a cement replacement in implementations where ASR problems are
encountered.

Finally, when the ASR expansion results of the mortars in which both naturaxaadded

perlite powder were used at the same rates (6%, 12% and 18%) were examined, it was found
that for the 6% rate, expanded perlite powder demonstrated much lower results than natural,
while 12% and 18% rategve similar expansions.
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Figure 2. Charges in ASR expansion of mortars due to expanded perlite powder substitution

Compressive strength test results

The compressive strength results of natural perlite powder substituted mortars and control
mortars are presented in Figure 3. Compressivength values decreased with the usage of
natural perlite powder in mortars. Two exceptions to this were mortars with 6% and 12%
natural perlite powder substitution (NPP6, NPP12) and the highest compressive strength value
among all groups was obtainedthwi6% natural perlite powder substitution with 20.19 MPa.
The lowest compressive strength of 12.41 MPa was obtained in mortar produced from 36%
natural perlite powder (NPP36). This value is about 35% lower than the control mortar.
According to the compreis® strength results, it was determined that 6% and 12% ratios are
ideal for mortars to be produced with natural perlite powder substitution

Figure 4 presents the compressive strength results of the mortars with expanded perlite powder
substitution andhte control mortar. The compressive strength of the mortar with 18% expanded
perlite powder substitution (this value is 5.43 MPa for EPP18) was 71.51% lower than the
control mortar (this value is 19.06 MPa for. C)
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Figure 3. Relationship between natural perlite powder substitution rate and compressive
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Figure 4. Relationship between expanded perlite powder substitution rate and compressive
strength

The highest compressive strength of expanded perlite powder stdlostitortars was observed
as 17.24 MPa in EPP3 coded specimen with 3% expanded perlite powder ratio. The
compressive strength results of natural perlite powsdestituted mortars were higher than
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those of expanded perlite powdrrbstituted mortars. The sualization of the compressive
strength test of the mortars is displayed in Figure 5.

Figure 5. The visualization of the compressive strength test of the mortars

Flexural strength test results

The flexural strength results of the control mortar and ansrivith natural perlite powder are
provided in Figure 6. The flexural strength values decreased as a result of the increased amount
of natural perlite powder. The highest flexural strength was obtained in the control mortar (C)
with 10.76 MPa and the loweflexural strength was obtained in the mortar produced with 36%
natural perlite powder (NPP36) with 3.86 MPa. This value is 64% lower than the control
mortar. It was determined that 6% and 12% ratios in mortars to be produced with natural perlite
powdersubstitution are ideal for flexural strength, likewise for compressive strength results

Figure 7 displays the flexural strength results of the mortars with expanded perlite powder
substitution and the control mortar. Dramatic flexural strength lossesred@s a result of the
inclusion of expanded perlite powder in mortars. The flexural strength of mortar with 18%
expanded perlite powder substitution (this value is 1.89 MPa for EPP18) was 82.43% lower
than the control mortar (this value is 10.76 MPa@)r The highest flexural strength of the
expanded perlite powder substituted mortars was obtained as 7.51 MPa in the sample coded
EPP3 with 3% expanded perlite powder ratio. The flexural strength results of natural perlite
powdersubstituted mortars wereigher than those of expanded perlite powsigpstituted
mortars
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Figure 6. Relationship between natural perlite powder substitution rate and flexural strength
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Figure 7. Relationship between expanded perlite powder substitution rate and flexural strength
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The graph of the flexural strength test of the mortars is presented in Figure 8

Figure 8. The visualization of the flexural strength test of the mortars

Conclusion

1. When 6% natural perlite powder was substituted into the mortars, the expansion value
was approximately 8 times higher than the control mortar

2. ASR results decreased as the proportion of natural perlite powder increased. To prevent
durability problems caesl by ASR, 30% natural perlite powder is the ideal ratio

3. As the proportion of expanded perlite powder increased, ASR expansion values also
increased. 15% expanded perlite powder substitution caused 9 times more expansion.

4. All mortars except with the 3% dn6% expanded perlite powder substitution and the
control mortar exceeded the limit values

5. It was found that expanded perlite powder produced much lower results than natural for
6%, while 12% and 18% produced similar expansions

6. Compressive strengtialues decreased with the use of natural perlite powder in
mortars. It was determined that 6% and 12% ratios in mortars to be produced with
natural perlite powder substitution are ideal according to the compressive strength
results

7. The utilization of expaded perlite powder in mortars has resulted in serious
compressive strength losses. The compressive strength of mortars with 18% expanded
perlite powder substitution (this value is 5.43 MPa for EPP18) was 71.51% lower than
the control mortar (this value 19.06 MPa for C)
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8. The highest flexural strength was obtained in the control mortar (C) with 10.76 MPa
and the lowest flexural strength was obtained in the mortar produced from 36% natural
perlite powder (NPP36) with 3.86 MPa. This value is 64% lower thancontrol
mortar.

9. The highest flexural strength of the mortars with expanded perlite powder substitution
was calculated as 7.51 MPa in the sample coded EPP3 with 3% expanded perlite
powder ratio

10. Both compressive and flexural strength results of natoeglite powdersubstituted
mortars were higher than those of expanded perlite powder substituted mortars
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Broyl er RaFsayroknlléarCrnaanl ar da Kl ave Edi |

Performanseéna Et ki si

Halise Serin', Tahir Balevi?

Mersin Kl Tarém ve Orman M¢igderl ¢ ¢, Mersin, T¢grkiye, ,
’Sel -uk !niversitesi, VeterineHasrFtakl¢cdkleasrie AMAmaybvialni nBe3d led
T¢e¢rkiye,tbalevi @gmail . com

¥zet

Gi FAinkaHé zl a geliken ve dejiken d¢nyada insanojl
sorunl arénén bakénda yeterli vbaywrsalgel i besl enm
gédal ar biyolojik °zelliklerinden dol ay e vaz
Probiyotikler, yeterli mi kt ar da al éndeéekl ar ende
tedavi de yararl e vV e pat oj en ol mayan canl e

t anéml anmmwa k-tanldéakrnreamac é br oyl er rasyonl aréna fark

edi | en pbesigeifonangiaj ien ki si ni araktérmakter .
Y°ntemkAér mada 36Q ¢ atbrgek etlR @igciwk ul O 8at néérl. me
Arat ér ma her bi rkan 1%éntrotveBdeénemgeanb w!| al mak ¢zere
toplam 4 grup khad . ngrerl g@ir p ¢ icYy enigv i - eren 6 al

t g

ayr@leme Deneme 42 gMdakt € s madagr klurhd katnégrl .an probiy

kel t30rxgl@°cfu/ gram dgegzeyinde mikroorgani zma
5750), Baillus licheniformis (DSM 5749) - er me Rreke d T ma d a kontrol
grubunun rasyonprobiyotiki - e r meekiEe (@dmel Rasyon), birinci deneme

Baci

grubunun rasyonu 0.5 g/kg, ikinci denemelgmunun rasyonu 1.0 g/ kg ve ¢

deneme grubunun rasyonu ikekilldd RK&Exgr Ipamomdé yot i
Denemede kullanélan hayvanlara 1. géenden 21, g
ggcnden 35.g¢ne kadar etlik @giéhi-obgycdne ggeme, K
kadar etl ik pi |l i «ir. Araktt & rr mmeed ay ekmi | | waenréil lami r asyonl
temel ini méeseéer , soya fasg¢l yes blupkelks pesi ve tam
pili-ler 42 g¢n s¢resi nchee sblue mdminketmier .yeml eri i1l e
Bulgular:Ar akt ér ma sanuBdajéerl ék vV e canl e ajeéerl ek

grupl ar araséndaki farkl el ek °nemli bul unmuxktur
rakamsal ol arak en vy ¢lksgkdprohiyetik daveiedilent e me | rasyon
ikinci denemegubu ortal amasé v &5g/kgprabiyotik ildve me | rasyona
edilen¢ - ¢ nc¢ deneme grubu ortal amaseé, canl e ajeéerl
dejeri K&r mcktideneme grdidbjuenruin ryaeknamsiakletalmar ak e
y ¢ ksek ol up, ot uplar far&ksehé&l ar i statistiks
bul unnfpxe@OL).'Yemden yararl anma orané, sécak karka
karkas randémané bakéméndan gruplar araséndaki
(p>0.05).

SonAraktérma sonunndlaar élmiao yflaerrk| ©€asoyroanl ar da il a
probiyotijin canleée ajérl ék, canlé ajérl ék artécx
g%zl emlenirken, yemden yararlanma oranéeé, sécak
randémané ¢zerine olaoneckinsai nanél meemérz ol duj
Anahtar Kelimelerrbr oyl er, probiyotik, besi performanseé
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Asker Hava Ara-larée K-in 28 V DA Bi

2

HayrettinBEnyami n, T8imparnekKeévr ak

ElektrikEl ekt r on

k  M¢ h@anzdii sjlniijvie rBsiltienspiilhertAsithkedatr T¢r ki y e, e

i
’ElektrikEl ekt roni k M¢hendi sl iJi B° | ¢ mmail:btabyurek@daziedwte r si t esi , /

*ElektrikEl ekt roni k M¢chendi sl ifji Bl ¢ mg¢, Ostim Tekni
e-mail:sinan.kivrak@ostimteknik.edu.tr

k 1 n

¥zeGel ecekt e daha fazl a el ektrik tal ebiyle bi
pn°®mati k sistemler elektrikIi ol anl arl a deji kti
geleneksel elektromekanik devre kesicilerin yeKnat € Hal G¢ - Kontrolcg¢l el
(Solid State Power Col-takilllkduddes2B EDABABPC) al acakt
gé - sistemlerini AAcri smaknl roddur, gt bnkakeéem bir

i ki ker e sefera i nmez. Devr e kesicilerin yer
geveni lirdir vV e daha hezl e yaneéet verirler. S
yé¢kl enmel erden vV e kesa devrel eAdegn, -kor ur . U- al
sistemlerinde bir kesa devre olayéenda sistem
-ékabilir ve koruma yapeélmazsa g¢- Ssi st emi el e
ol dujunda sistem hézla a-ma yapmal édeéer . Yar & |
yapmaz, guerr,¢ I ytagn eytokhte z1 eder d¢kek ajérl ekl edeéer
ve programlanabil me ©°zel Igerfimne askdmpsabit ¢al ék
bir dejeri ge-tijJinde ve késa devre olayénda MC
hezl éca a- ma Pdp @&Irdas égdeénre.l | $&1 e anahtarl ama e
MOSFET (Metal Oxide Semiconductor Field Effect Transistor) teknolojisi

kull anél éer. Ayréca | GBT ve Si C yaré iletken mal
MOSFET sayésé paralel kolelnarra aWwOSEFIEATO | ak € ma ¢
paralell eyerek daha y¢ksek akema ul akeéel ér, il e
kanal farkl é& bir y¢k i -in kullaneéelabilir. Bu - :
temsi | eden bir rezistif y¢kmbédst -eadi l-mifetir.

y°nde anahtarl ama topol oji si kull anéel méekt ér . Y
birden fazla MOSFET paralellenmixktir.

Anahtar Kelimeler: s s pc, devr e kesici, daha fazla el ekt

eki pmané.
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Al zhei mer Hast [l e@jeamenmn TPanemerw!l e

Hudaverdi Emin Elp*, B¢ 1 ent Bol at
IASSAN Elektronik, Yéldéz Tek n-imkieminelpdl@gnwmil.coresi / Fen Bi | i |
el dez Teknik !niversitesi-haltbbel&@yildzeduk ve Haber | ek me

¥ z e Alzheimer Hhst al €] é beyinde meydana gel en hasar.|
bireyin g¢nl ¢k rutin faaliyetlerini yérée¢temeye
anl amada zorl uk gi bi et kiler gostermektedir. B
bireylerdasmntergdgbkir. yéllarda hasta sayésénda ve
i -in harcanan b¢t-elerde ciddi mi ktarda arteécxk |
-%z¢m¢g ol mamakla birlikte erken akamada texkhis
yavakl|l atece téethaktbdiruy®ohay&bil arda derin °jr
gelikmeler bu hastaleéején y¢ksek dojrulukla texkt
-al ékmada Kaggledéddan el de edilen 2 boyutlu ve
veri seti kull anél mékoéu. kiTirbhasékear 2 rencepti o
EfficientNetBOV2 modell eri °nceden ejitilmik m
¢tok kéesa bir ejitim s¢gresi ile I nceptionV3 mod
i-in %98.23 dojruluk dej] e&fllearia edidte keari d«d kitdk
matri si olukturularak performans -ékteéelareée sun
transfer °fTreni mi metodunun AH tespitinde heézl
kullanéklé bir teknik oldujunu g°stermixtir.
Anahtar Kelimeler:Derin°] rmen Transfer ©°jJeehismi, Al zhei mer t
1. Girick
Al zhei mer Hastaleéeje(AH), haféza kaybeée, Dbilikse
°l'¢mle sonu-Ilanan ilerleyici bir n°rAHjejener at
demangygarygem nedenidir ve 2050'"de 152 milyondan
(Lynch ve ark., 20200AH d¢nyadaki t¢em deman8s0'ti oiril eorliunkitnu ry
D¢nyada her é - saniyede bir demanst andébrir Ki Ki
(Patterson, 2018AH' nén ana °zell ikl eri serebral kortek:
ventrike¢gllerin geniklemesidir ve kekil 16de g°:

ALZHEIMER

SAGLIKLI ﬁ HASTASI

[VENTRIKULLER]

a

kekiSlajl.ekl & beyin (sol yarée b°lge) ve Al zhein
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Tabl o 16de bu hastaléjén evreleri a-ékl anmexkt ér

Tablol.AH evrel eri (¥zkay ve ark. 2011)

Evre 1 Hastada biliksel zayefl ék g°r ¢
evrede mer kezi sinirtr si st eming
ol duju bilinmektedir.
Evre 2 : |Kletikim becerilerinin bozul ma
biliksel |[objelerin yerlerini unut maya bjq
Evre 3: Hafif Hastal ar konuk ma séraseénda k €
biliksel |[isimlerini hatérl amakta zorl an
Bu evredeki hastal arén plan ya|
Evre 4: Orta Késa s¢relii hafézada sorunl ar
biliksel |[ge-miKk il e ilgi i bell ek zay
konul arda i-e d°n¢k davranék s¢
Evre 5: Orta Hastalar bulund |l ar & yer vV e Zaman h &
Kiddetli |[yakamaktadeéerl|l ar . Bu evredeki h
zayefl ék/lihtiya- duymaktadeéerl ar. ¥neml:.
d°nem der
Evre 6: KkKKonukéals&r asénda kelime se-mek
biliksel |[konukma becerilerinde kayépl a
Orta d°neaktiviteler i-in daha fazla yal
demans
Evre 7: (Hastal ar gretleonreki rma i azal mék ya
Kiddetli |[hastalar sg¢rekl i ol arak bakeéma
zayeéefl éek/
d°nem der

Houria ve ark., (2022) . Di f¢zyon tens®r g°rént
(MRG) wverilerinin f¢gzpohuybel Abkbhebkenohmat ageél
boyutl u Evri ki msel Sinir Ajl ar e (ESA) vV e De st
kull anéel mékteér. %99.79 dojruluk dejerine ul akél

-

Bakka bir -alékmada ise Techaevdawakeée yYe@0R2bi

°neril mi ktir. ¥zelli k -ékaréme i-in ©°nceden e
model | er i ve bir beyin MRG ver.i seti kull aneéel m
kull anarak %89' |l uk bir dojruluk dejerine ul akmé
Menagadevi ve ar k. (2023) ise yaptéklaré -al ecx
i -in kullanméxkl arder . Gere¢nteg °n ikl emeyi, mo (
beyaz esnetme ile sekizgen hirsatko ggrearm eekklietklte nmemil
¢ok ©°I -ekli havuzl ama ve otomati k kodl ayécé mi:i
i -1n kull anel mékteéer . Senéflandérma i -in Dest el
Makinesi (ELM)ve ken yakén kKkomkKNH)Y lkuigloané mmset r . DV N
hastaléeje séeneflandérmasé i-in genel dojruluju
124
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Sisodia ve ark. (2023) Al zheimer hastal éejéneén
°7Trenme model lreri V&wuil | anmékl @ameée ve -ojaltma i
dojru AH sénefeéene tespit et mesi sajl anmékt éer
séneflandérmak ve tahmin etmek i-in derin tra
Xception, DenseNet201 ve Effice nt Net B7) kull anmexl ardeéer . Ver
model inin dojrulama ver.i seti i-in %96,59 do]j

Resnet50, VGG19, Xception ve EfficientNetB7 mo
%93,52, %95,08, %8977 ve %83, 20 ol arak kaydedi |l mi ktir.

Hel al vy vV e ar k. (2022) t ébbi gereé¢nt ol eri séneé
kull anméxkl arder . KI'k y°ntem, 2 Boyutlu ve 3 B
k¢mesinden 2 boyutl u rvaemal arogwltd ui lyqipléeesrmmad n blkeayd i
kull aneéer . Kkinci y°nt em, VGG19 model i gi bi t é
ejitil m kK modell erden yararl anmak i-in transfer
sonu-1ar, i | kmiyn?arrtidnme rii-niim Bh®s apl ama kar makékl e
fazla uydurmayé azaltan ©°zelliklere sahip ol di
boyutlu -ok sénéflée AH akamasé seénéflandér mal
dojrueudéaedi Il miktir. VGG19 °nceden ejitilmik
AH akamasé seéenéflandérmal aré i-in %97'I1ik bir
Acharya ve ark. (2021) ESA ile birliktbhe transf
ve Alex Ne t kull anéel arak Al zhei mer hastaleéejeé hastal
biliksel bozuk!l uk, hafif Al zhei mer , orta Al zh:
sonu-I|l aré Al exNet model i i -in %95, 70 dojrul ukl

Mehmaoo d ve ar k. (2020) demans aH@dam(OxdordeNete s éneéf

ol ar ak da adl andérel ér) esinlener ek bir Sivy
geli ktirmiklerdir. Yakl|l akémda, ver i arteéer ma

de¢ zeil g il m ¥neril en yakl akém kull anél ar ak, de
%99, 05" 1 ik bir test dojruluju elde edil miktir.
¥zi- ve ¥zken (2020) DVM ile beyindeki gri vV e

czerinden sénflkdreddrima iGrd inmmdaleemi-in sénéfl an
ul akél mexktér

Liu ve ark. (2020Hi pok a mp a | segmentasyonu ve hastal ék seé
i-in -o0ok g°revli derin bir ESA model i ol uktur
hi pokampal segmentasyon sonu-|laréna dayalé ol a
°Jrenmek i-in bir 3B Yojun Bajlantélé Konvol ¢s
¢ ok gorevli ESA ve DenseNet mo d e duruenunu n d e n °7
séneflandérmak i-in birlextirilmiktir. ¥neril e

Giri ki mi ( ADNI') veritabanéndaki 97 AH, 233 haf
t e mel T1 ajérl éklé MRG ver %88ri9' bakribnde ddé¢j el
etmektedir.

El-Geneedy ve ark. (202%)enseNet121, ResNet50, VGG 16, EfficientNetB7 ve InceptionV3

gi bi son teknol oj i derin °Jrenme mimaril eri y
mi mari si i -1 n Otles3t8 degjirtuilmu kviear8&7 .e7llde edi | mi Kt i
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Muruganve ark. (2021 t ar af éndan demansén d°rt akKkamaséne

bir tekhi s ger -ekl exktirerek °neril en model , l
al gel ayecéeya y¢kkekol-a%szwEgd rekr lheakrli¢gt al eagtéaléér et me k t
yé¢ksek dojrulukta g°rsellexktirmelerini saj |l ama
etmektedir.

Yeldéerém ve Htédmarnt, b{202/0°)ntemde kull anélan mi |

derecesing®r e 4 evrede seénéflandérméklardér. ¥neri|l
al énmeéexter. Sonu-Ilar Al exnet, Resnet 50, Densen
ayr e ayr e el de edil mektedir. Gel i kté@wtidre.n hi
Densenet201 i-in 87% Vggl6 i-in 78% Alexnet [
bul unmuktur.
Tablo2.Yapél an -al ékmalarén dojrulukl ar
¢al exmal ar Dojrul uk
Houria ve ark. (2022) %99,79
Techa ve ark. (2022) %89,00
Menagadevi ve ark. (2023) %99,77
Sisodia ve ark. (2023) %96,59
Helaly ve ark. (2022) %97,00
Acharya ve ark. (2021) %95,70
Mehmood ve ark. (2020) %99,05
¥zi- ve ¥zken (2020) %9286
Liu ve ark. (2020) %88,90
El-Geneedy ve ark. (2023) %91,38
Murugan ve ark. (2021) %95,23
Yél derém ve ¢énar ( 4%90,00

2.Materyal ve Metot

Derin ©°jJrenme teknikleri hali hazerda geni kK - a|j
denemekte veya kullanél maktader . Bu uygul amal a
ve yeterli verinint opl anmas éfPan, 2004y Bra&ré (dur uml arda kul |l al
verisinin yeterl:i b¢e¢yekl ¢kte ol mamasé s°z konu
nadir ol arak bulunmasé veya gizlilik ile 1ilgi
¥renfin, teép alanéndaki yeni ve nadir hastal ék t
de mahremiyet endi kel er i nedeniyle sénérl é efji
mal iyetl er getirebilir. ¥rnejiinuzmamni laet |teanrea f ¢
yapél masé gerekiyor ol abi lir. Bu t¢r senaryol
Kull anél acak veri k¢ mesi, daha fazla verinin
ejitilir ve ejitilemirajmodelk| aak| atesEd vegg? areev K
Gedeon, 2022 . Bu metot -ok g¢-1¢ Grafik Kkl emci PN
(Epoch) sayéséyla bakareél é sonu-I|lar vermektedir
Yapél an -al éxkxmal ar i nc3k ADNh\wki2]Boyadkaggld veth seff ut | u OF

yaygeéen ol ar ak kI, 1 alnse | jnmékt ébroyu®A8| SNashington
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Al zhei mer Hastal ejé& Araktérma Mer kezi nde deva
kat el emcéneéen MRG ve Pozitront ¢Hneinsey ome Tiolmgiglh ia f

verilerinin bir derl emesidir. Kat el emceéel ar , 60!
arasénda dejiken -exitl:@i biliksel ge-Bveti eme aka
seti 2000"' den fneektddia (LaMOEBagre eves arkt, 2019). -ABBHveri seti

1068 °rnekten olukmaktader. 428 sajlekl e, 425
hastasé bireyden olukan 3 boyutlu MRG g°°r¢nt ¢l
2017) .kBumad-aalkkaggl e ver. seti kull anéel mékteéer (D
verilerden kesit alénarak el de edilen 2 boyutl
Topl amda 6400 veriden ol ukmaktadefif Vbrilrselt
bozukl!l uk, hafif biliksel bozukl uk ve orta sevi)
ol ukturul muktur (kekil 2).

Biliksel ¢cok Hafif Hafi f Bi Orta Bil

Normal Bozukluk Bozukluk Bozukluk

kekitlalZ2.kmada kull anél an Kaggle ver.i setine
Yapél an -alékmada farkl é veri setlerine ait 3
indirgenmi kK g°re¢nt il oer kull anél mékteéer . S°z kor
Colab ortaména aktareéel mékteéer. Veriler test , e
i Kl eml er yapél ar ak ver.i -o0j altma uygul anméxt é

|l magenet aj énkencajpérn lomlWIBareg | aEf f i ciielnmiNket iBO.V 2
Seneflandérma katmanénda 4 sénéftan olukan ve

kull anél mékteéer . Her i ki mo d e | i -1 n Yappéllaamn ef] i
-aléekmada Google Colab tarafendasi sukul han &IPoe
seti Google Drive depolama ortaména y¢klener ek
Kkl emci lni tesi) i -in fazladan ik y¢ke¢e ol uktu
edi |l mi ktir. Yazéel emedil mi witarak PPyhbon8iltiende |
Tensorflow ve Keras k¢t egphanel eri kull anél méxkt é
3. Bulgular

Yapéel an -al ékmada | magenet model inin ajérl ékl a
sénéefa ayrélan EfficientrNentiB0 Ve] ivtei ml nscoenput-il canr \e:
kayép grafikleriyle g°sterilmiktir. Kar ékéekl ek
kesinl ik, duy8kbelbelpevEeorFmans -éktel ar e ol ar a
Yapél an model eficimnt SenBeV2adamo E&eé |l i i -in %98.
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%96. 35 dojrulama dojrulujuna, 0,024 genel kayé
l nceptionV3 model i i -in %99, 96 genel dojrul uk
genel kayép vaybegha dopkel amater .
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080 +
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0651 *

0 2 4 : 8
Devir Sayisi

kekiEIf f3.ci ent Net BOV2 model i i-in dojrul

08 #— Egitim Kaybi
—&— Dogrulama Kaybi

0.7 1

06

05

0.4
Kayiplar

03

0.2

0.1 1

0.0 |

0 2 a G 2

Devir Sayisi

kekiElIf f4.ci ent Net BOV2 modeli kayép gr af
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10 4
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0.2 1
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kekil 5 6 e g%stkarli yor ki yapél an -al @ékma -0k
EfficientNetBOV2 ve InceptionV3 model l eri i -in
edici bi dojruluja ul akeéel mékteér.
Tablo3.Ef fi ci ent Net BOV2 model i sénef daj
Sénefl Sajl ek ¢ ok Hafif Hafif Orta
Saj | ékK 317 2 0 0
¢tok Ha 16 202 2 0
Hafif 4 1 89 0
Orta 0 0 0 7
Tablo 4. I nceptionV33 modeli séneéef daj él €
Sénefl Sajl ek ¢tok Ha Hafif Orta
Saj | ékK 318 1 0 0
¢ok Ha 3 217 0 0
Hafif 1 1 92 0
Orta 0 0 0 7
Eldeedi | en veriler Dojru Pozitif (DP), Dojru Neg:
Negatif (YN) olacak kKekilde dejerlendirilmicktir
Kesinlik: Pozitif olarak tahmin edilen dejerl
g°stermektedir (Efeojlu, 2022).
— 1)
Duyarl el ek: Pozitif ol arak tahmin edi | mesi ge
edi |l dPBteren bi performans °1| -¢t¢gder (Efeojl u,

F-1
2014).

Skor u:

Duyarl el ek

vV e

cz

130
Proceedings Book

)

©)

KeamayVékt amasEnddehal( Lk



INSAC International Researches Congress on Natural and Engineering Sciene@d\(mln\S@

Tabl o 56de Efficient MatyBaGV A | nsdkdoerlei Fi & ki tné |kaersé nvl e
Tablo5.Ef fi ci ent Net BOV2 model i perfor mans
Kesinlik Duyarl e F-1 Skoru
Sajl ekl %94,06 %99,37 %96,64
¢tok Haf %98,53 %91,81 %95,05
Hafif %97,80 %94,68 %96,21
Orta Seviye %100 %2100 %2100
Tabl o 66da I nceptionV3 mddealkioriu- - kk €diamlei ked u
Tablo6.l ncepti onV3 model i performans - éKkif
Kesinlik Duyarl é F-1 Skoru
Sajl ekl %98,75 %99,68 %99,21
¢tok Haf %99,68 %98,63 %98,85
Hafif %100 %97,87 %98,92
Orta Seviye %100 %100 %100
4. Tartékma ve Sonu-
AH d¢nyada g¢n ge-tik-e artan bir hastal ek he
harcanan b¢t-e de paral el ol arak artmaktader.
°nl emllastiallee] én il erl emesi azalteéelabil mektedi
-ojunlukl a il eri yakta g°r ¢l mesi ve pahal & me
ortaya -ékan bir sorundur . Kull aneéel an transf
dojrulukta hezlé& bir ©°jJrenme yapél maséné sajl a
bakareée a-ékénda olduk-a tatmin edicidir. Sonu
ajéerl éklaréyla EfficientNetBOVRevgikaekptdodpnWiB
ayert edil ebil diji ortaya konul muk ve -eéktél al
%99. 96 dojruluk Tablo 2.06deki -al ekxmal arl a kar
ul akél dejé g°r ¢l mektedir.
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Abstrad: Glass printing is a growing field that offers unique opportunities for
designers and manufacturers to create custom productswhithnt, highquality
images. However, achieving precise color matching in glass printing can be
challenging due to factors such as material type, ink formulation, substrate
preparation, and equipment calibration. This article discusses the challenges and
solutions for achieving precise color matching in glass printing, including using
white ink on tinted glass, optimizing ink formulation and curing processes,
improving substrate preparation, and regular equipment calibration. Additionally,
emerging trend$n glass printing, such as digital printing, UV ink, and advanced
printing techniques, are discussed. The article concludes by emphasizing the
importance of staying uf-date with emerging trends and best practices in glass
printing to achieve the highekgvel of color accuracy possible.

Keywords Glass printing, color matching, ink formulation

1. Introduction

Glass printing is an increasingly popular method for producing custom products such as
decorative tiles, signage, and architectural glass. t€atsnology allows for higiquality, full-

color images to be printed directly onto the glass, resulting in vibrant andastimg designs.
However, achieving precise color matching in glass printing can be challenging due to various
factors that can afée the final result.

One of the main challenges in achieving precise color matching in glass printing is the material
itself. Glass is a highly reflective surface, which can cause the color to appear differently
depending on the angle of the light sournd the viewing angle. Additionally, the transparency

of the glass can affect the way that the ink appears, and the presence of any tint or color in the
glass can alter the final result.

Another challenge in achieving precise color matching is the ink fatron. The ink must be
specifically formulated for use on glass, and the composition of the ink can affect the color
accuracy and saturation. Furthermore, the curing process for the ink can affect the final color, as
well as the durability of the print.

Other factors that can affect color matching include the preparation of the substrate, the
calibration of the printing equipment, and the printing technique itself. Each of these factors
plays a crucial role in ensuring that the final product meets theedesilor specifications.
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In this article, we will discuss the challenges and solutions for achieving precise color matching
in glass printing. We will explore emerging trends in glass printing, such as digital printing and
UV ink, as well as best practieefor substrate preparation and equipment calibration.
Ultimately, this article will provide valuable insights into how to achieve the highest level of
color accuracy possible in glass printing.

2. Challenges in Achieving Precise Color Matching in Glassriating
2.1. Material Type

The type of glass material used for printing plays a significant role in achieving precise color
matching. Glass materials can be divided into two categories: clear and tinted. Clear glass is
transparent and allows light to paksough it without distortion, whereas tinted glass has color
added to it, making it opaque to some degree. Tinted glass is often used for aesthetic purposes,
and achieving precise color matching on tinted glass can be challenging. This is because the
colar of the glass substrate can affect the perceived color of the printed image [1]. Additionally,
the thickness of the glass substrate can also impact color perception. A thicker glass substrate
can absorb more ink, resulting in a darker printed image th@nreer substrate [2].

At the same time, the iron content of the glass also affects the print quality. As the iron content
in the content increases, darker tones appear than the desired color tone. Glass type is also
effective in color harmony in printind here is a distinct color tone difference between printing

on Ultraclear glass and Flat glass.

2.2. Variations in Glass Surface

Glass surfaces can have various surface qualities, including texture, porosity, and reflectivity.
These surface variations caignificantly impact the color accuracy of printed designs [3]. For
example, a matte glass surface will absorb more ink, resulting in a darker and duller print, while
a glossy surface will reflect more light, causing the print to appear brighter andvitmanet.
Therefore, to achieve precise color matching, the glass surface must be carefully prepared to
ensure consistent ink absorption and light reflection [4].

2.3. Ink Formulation

Ink formulation is another critical factor that affects color matchinglass printing. Different

ink formulations have different properties, such as viscosity, surface tension, and drying time.
The properties of the ink can affect the way it interacts with the glass surface and how it absorbs
light. This can result in colorariations in the printed image [3hk formulation plays a crucial

role in achieving accurate color matching in glass printing. However, glass is-gorous
material that requires specialized inks that can adhere to its surface and dry quickly [6].
Moreover, the inks must be resistant to environmental factors, such as heat, humidity, and
sunlight, to prevent fading and discoloration over time. Therefore, selecting the right ink
formulation that meets all these requirements is essential to achievimgeprelor matching in

glass printing [7]. Additionally, the curing process of the ink can also impact the final color of
the printed image. If the ink is not cured correctly, it can result in color shifts or fading over
time [8].
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2.4. Color Management

Color management is the process of controlling color accuracy throughout the printing
workflow. It involves calibrating and profiling the printing devices, creating accurate color
targets, and ensuring that the final output matches the intended color [9]vétpaehieving

color accuracy in glass printing can be challenging due to the material's transparency and
reflectivity. Light passing through or reflecting off the glass surface can affect the perceived
color of the printed design. Therefore, accurate rcolanagement in glass printing requires
specialized tools and techniques, such as spectrophotometers and colorimeters, to measure the
color accurately [10].

2.5. Equipment Calibration

The calibration of the printing equipment is critical to achieving peecblor matching in glass
printing. The printing equipment must be calibrated to ensure that the colors printed match the
colors specified in the design file. This requires calibration of the inkjet heads, printer settings,
and color profiles. If the egpiment is not calibrated correctly, it can result in color shifts or
inconsistent colors in the printed image [11].

2.6. Human perception

Color perception is a complex process that involves the interaction between the human eye and
the brain. Factors suchs aage, gender, lighting conditions, and cultural background can
influence how individuals perceive color [12]. Therefore, achieving precise color matching in
glass printing can be challenging, as individuals may perceive colors differently. Moreover,
color perception can be affected by the surrounding environment, such as the colors of adjacent
surfaces or the lighting conditions. Therefore, it is essential to consider thasensd
perspective when achieving precise color matching in glass printing [13].

3. Solutions for Achieving Precise Color Matching in Glass Printing
3.1. Material Type

One solution for achieving precise color matching on tinted glass is to use white ink as a base
layer. The white ink can act as a neutral base, reducing the effeettoitdd glass on the final
printed image. Additionally, using a lighter ink color can help compensate for the darker color
of a thicker glass substrate [14].

3.2. Surface Preparation

Proper surface preparation is essential for achieving accurate coldrimgain glass printing.

Surface treatment techniques such as sandblasting, etching, or polishing can help to create a
smoother and more even surface, providing a better foundation for ink adhesion [15]. And using
specialized ink formulations that can adhevell to uneven surfaces can help to improve color
consistency. Additionally, the use of specialized cleaning solutions can ensure that the glass
substrate is free of contaminants that can affect ink adhesion. The substrate can also be treated
with anttreflective coatings to reduce glare and improve color accuracy [16].
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3.3. Ink Selection and Formulation

Selecting the right ink formulation is critical for achieving accurate color matching in glass
printing. Ink manufacturers offer a variety of ink formtibns designed for different types of
glass surfaces, including clear, frosted, and textured glass. It's essential to choose an ink
formulation that matches the desired color and has the right level of opacity or translucency to
achieve the intended coland effect [17].

Ink formulation plays a significant role in achieving precise color matching in glass printing.
Different types of ink can have varying levels of opacity, translucency, and reflectivity, which
can affect the way light interacts with thlags surface and the printed design. Moreover, the
ink's viscosity, drying time, and curing process can affect color accuracy and consistency.
Density determination by viscometer is shown in Figure 1.

Figure 1. Density Determination by Viscometer

For example, when printing on clear glass, using opaque ink can result in a darker and more
saturated color than intended, while using translucent ink can result in a lighter and less vibrant
color [18]. Therefore, selecting the right ink formulation is caitifor achieving accurate color
matching in glass printing.
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3.4. Color Management

Accurate color management is critical to achieving precise color matching in glass printing.
This involves using specialized tools and techniques to calibrate and prailerititing
devices, create accurate color targets, and ensure that the final output matches the intended
color. In glass printing, specialized color management tools and techniques are required to
account for the material's transparency and reflectivity. &xample, spectrophotometers and
colorimeters can measure the color accurately by measuring the light that passes through or
reflects off the glass surface [19]. Additionally, color management software can help designers
and printers simulate how the ped design will appear under different lighting conditions,
enabling them to adjust the color accordingly [20].

Moreover, color management experts can provide guidance on color matching techniques,
including selecting the right color profiles, color cadition, and using color standards such as
Pantone or RAL [21]. L, a, b color values should also be used effectively in color matching. In
Figure 2, the colors expressed by the L, a, b values are given.

White |

-a
Green

Black

Figure 2. Semantic Distribution of Color Measurement Values

3.5. Equipment Calibration

Calibration of the printing equipment is critical to achieving precise color matching in glass
printing. The equipment must be calibrated regularly to ensure that the cofiesl priatch the

colors specified in the design file. This can be achieved through the use of color management
software, which can create and apply color profiles to the printing equipment. Additionally,
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inkjet heads can be calibrated to ensure that thésidkposited accurately and consistently on
the glass substrate [22].

If we give an example from screen printing, the template and scraper height, squeegee angle and
speed of the machine are effective in printing color and pattern. Also the tensionsnaeteoli

used in screen printing to measure the tension of the screen mesh. Proper tension is crucial in
achieving highquality prints, as it ensures that the ink is evenly distributed across the screen
and that the print is sharp and clear.

The tension nter works by applying a known amount of pressure to the screen mesh and
measuring the amount of deflection or stretch that occurs. The screen tension is then calculated
based on the amount of pressure applied and the amount of stretch that occurre8.sfigu®

an example of tension measurement of the screen mesh.

Figure 3. Screen Mesh Tension Measurement with Tensionmeter
3.6. User Testing

User testing is an effective way to overcome human perception challenges in achieving precise
color matching in ass printing. Creating color samples or prototypes and showing them to a
representative group of emnders under different lighting conditions can provide valuable
feedback on how the design appears under different lighting conditions and how it isquercei

by different individuals. Based on the feedback, adjustments can be made to the design or color
management process to achieve more accurate color matching.

Moreover, involving endisers in the color selection process can help to ensure that the printed
design matches their expectations and preferences. This can lead to higher customer satisfaction
and reduce the need for costly reprints.

4. Emerging Trends in Glass Printing

The field of glass printing is continuously evolving, and there are emergindstitbat can
impact color matching in glass printing.
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4.1. Digital Printing

Digital printing is becoming more prevalent in glass printing. Digital printing allows for precise
control over ink deposition, resulting in more consistent and accurate coladgioAdlly,

digital printing can reduce the need for expensive tooling and setup costs associated with
traditional screen printing [23].

4.2. UV Ink

UV-curable inks are becoming increasingly popular in glass printing. UV inks cure quickly,
reducing the rils of color shift or fading over time. Additionally, UV inks can be formulated to
produce vibrant colors and can be used on a range of glass substrates [24].

4.3. Advanced Printing Techniques

Advanced printing techniques, such as diteaglass printing, g also emerging in the field of
glass printing. Direeto-glass printing involves printing directly onto the glass surface without
the need for a transfer film or pteeatment coating. This technique can improve color accuracy
and reduce production tinaad costs [25].

5. Conclusion

Achieving precise color matching in glass printing is essential to ensure that the final product
meets the desired specifications. However, this can be challenging due to various factors that
can affect the final result. Initharticle, we have discussed several solutions to overcome these
challenges and achieve the highest level of color accuracy possible in glass printing.

One solution is to use white ink on tinted glass to create a neutral base color that will enhance
the vibrancy and accuracy of the ink colors. Additionally, optimizing ink formulation and curing
processes can improve color accuracy and durability. Improving substrate preparation, such as
using special coatings or treatments, can also enhance the ink adiresioolor consistency.

Equipment calibration is another critical factor in achieving precise color matching. Regular
calibration of the printing equipment, including inkjet heads and software, can ensure that the
ink is delivered precisely to the substraMoreover, advanced printing techniques such as
directto-glass printing, digital printing, and UV ink can further enhance color accuracy and
reduce the time and cost of production.

In conclusion, achieving precise color matching in glass printing requires a combination of
specialized equipment, ink formulation, substrate preparation, and best practices in printing
techniques. By staying tfo-date with emerging trends and incorpargtbest practices into the
production process, manufacturers and designers can produegubigl and visually stunning

glass prints that meet their desired color specifications.
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Bel ir i Bir Mesl ek Grubunda ¢al ékan
Boyutl arénda PAH Maruz Kal ma D¢zeyl

l kel ¢elliKitaySBpphd®mBand ¢etin

'Gebze Teknik !'miversitesi, M¢hendi sl i k Fake¢gltesi,
E-mail: icelik@gtu.edu.tr
‘Gebze Teknik !'nmiversitesi, M¢hendi sl i k Fake¢ltesi,
E-mail: kutay.apaydin2017 @gtu.edu.tr
SsGebze Tekni k iniversitesi, M¢c¢hendi sl i k Fake¢gl tesi,

E-mail: bcetin@gtu.edu.tr

¥zektnisanl arén ortalama g¢nde 8 saat -al éxkteéejeée d,
insan sajléejée ¢zerinde -0k °nemli etkilere sahi
grupl aréendan ol an PolisikIlik Aromati k Hi dr ok .
al anéendakianv asraljdjég é- al-ekséndan b¢gyéek risk texkkil
insanl ar i-in kanserojen ya da muht emel kanser
°zellikle -alékma «kartlaré dikkate al énarak me
b¢eyéek °nem takémalktaader meslIBkizanmmaamwzi yetl er ¢z«
-al eékxmal ar incelendijinde bunl ar én genel i -
idrarda biyobelirte-1er ykaandaomevcaLItéKvnanialrcériilr
sénérl e kal dej e gor ¢l mgkki ki seDol smpeseylyat |-earlid
belirlemek i-in soluduklaré havayeé en iyi Si mg¢
gerekl il ifji ortaya -ékmaktadeéer. Bu -al éekma kaps
bulunan kantinde -al eékanl araévna yyéa ktaelnasriéln ae dteank €1 a
kikisel kaskat °rnekl eyici kull anél ar ak pi Ki
kaynakl anan kirleticilere mar uz kal ma d¢zeyl er
Ayné zamanda kaskat °rnekl eyi ci modi fiye edil/|
gaz fanda bulunabil ecek PAH seviyeleri de belir
gé¢nlerde ve 5 geén s¢reyle yapel mekter. Sonu-1 a
partike¢ll erde vV e 1,55 Om k(,—(;[( parti k¢l l erde
bulunmuxktur Sgl degke¢nedeki ) 55d¢s @maden k¢- ¢k par
yojunlujunun fazl a ol mase di kkat -ekici bir |
konsantrasyon-D7@,a4 am@/s@3 2®%5al0éj énda deji kmekte
Anahtar Kelimeler:P A H, ki ki sel kaskat ©°rnekleyici, Ki Ki se
Girik
Ortamdaki hava kirlilif7i -al éekanl arda konsant
hal si zIl ik gibi sorunl aré beraberinde getiren H;:
of i s -al ékanl arénda g°zl emlenen vd eAmee i kgPm e
m¢gcadel e edi | mesi gereken il k 10 sajleék sorunt
Bi na Sendr omuo, -al eéxma S¢éresi boyunca yeter
kirleticilere mar uz kal énmasé duwrylemieryd aa, o r-tad ¥
sajl ejené korumak adéna d¢gzenli °l - ¢ml er yapme
°nem arz etmektedir. Avrupa Birlifji ve ABD ¢ev
et kil eri ol an kirleticidejreémnl elriisntieskapsawean b W
gel i ktirmicktir (https://ec.europa.eu/environme
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°neml i kirletici gruplaréendan ol an PAHOI ar - al
be¢yeék ri sk t&RAKHIONI aet mealstaadiar. i -in kanserojen
olarak tanémlandékl aréndan °zellikle -al ékma K
izl enmel er i b¢e¢yek °nem takémaktadeéer . Mes | eki m
veya késa vadel: bir eki k senéréndaki zaman a
dayandéreéel maktadeér . Ksve-"'te, naftalin Ve b
yayénl anmeéekt ér ( AFS, 2015: 7). ABD ¢evre Koru
grubuu sénéfl andérmék ve bunlardan on birine, ber
olarak toksik ekxdejerlik faktorl eri at amékter .
PAH' | arén sayéséné en ¢st degzevgi tEkarmeBker mhan
bil gi birikiminin artérélmaseé i-in mesl eki gr uj

takémakt adeér .

Parti k¢l boyutu kirleticilerin sajlék ¢zerine
b¢yek parbi kg lblugruinn ve nazofarenksl erde tutul ul
bronkl arda Dbiri kme®t endikm onBurmaprelna alkii i leirk ta¢ vE ol

0,1 mikron -apéndaki parti k¢l l er i setedilrha da i -
(¥zdemir vd. 2010, Toprak vd., 2013, Uzun vd.
edebilen boyutlardaki parti k¢l l ere tutunmuk ki
sorunl arénén yakanmaseéna sebebinyat ékénammékgktetedisn
incelendijinde T¢rkiyeoddeki °l ¢ml erin i ki nci

t¢emerl erden kaynakl andéejée ge°rél mekte ve bu t¢én
bronk |/ akcijer t¢emerj eni k/onmwtka juernmiakk t pagé s € Kha
kanétl anméck ol an PAHOI ar én (Al ver vd. , 2012
konsantrasyonl ar énén i ncel enmesi bu bakémdan

benz[aJantrazen benzo[a]piren benzo[b]fluoranternzo[j]fluoranten, benzo[k]fluoranten,

krizen, dibenz[a,h]antrazen ve indeno [1;2,3 d] pi ren gi bi t¢egrlerinin c
zarar |l é ol abildiiji, |l aboratuvar hayvanl ar énda
et kil exkimde t ¢ m°rdei Isneibketpi rol(dKuujrua draa p 02r0 1e5) . Yapé€
PAHOI ar a mar uz kal ma il e dojuktan kal p hast a
belirl enmesi i -in Ul usal Doj um 72011} elde edlené né ¥ n |
verileri kullanarak, anneni PAH' | ara maruzi yet. ile bebeklerd
araséndaki il i kKki y-kontnrcell emakeékmasné by gr ¢vtacklamy K
°nceki aydan itibaren annenin mesl efji ve -al éx
maruz yet |l er i ni cel ol ar ak harital anméxkteéer. Sont
k¢emegl atif mesl eki PAH maruziyetinin en y¢ksek
mar uziyet.i ol mayan kadeéenl ara ké&yaslléaj,é nkeanl pd akhuas
yé¢ksek ol dujunu g°stermiktir (Patel vd., 2020)
ve bit¢gm ¢reten fabri kalarda i kKyer. ortaménda
i K-ilerin beyaz kan hg¢creldemi nodleabDNAcepl nji gk
(Marczynski vd. , 2005; Cavallo vd., 2006; Cha
mar uz kal an k ok feréne i K-ilerinde DNA hasar
i htimalinin -ok daha vynrgkd,d05; Ghaalvd.]j2008)bBu heulermu Kk t ur
PAH' I aréeén genotoksi k maddel er ol dujunu g°sterm
-al ék ma, PAH il e mar uziyetine neden ol an me s |

risklerinin aroséifenevd®steomirkti Ep( Bemi yol oj i
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dek¢mhanesi i kK-ilerinde akcijer vV e mesane ka
g°stermiktir (Bosetti wvd., 2007).

PAH' I ar én mut aj eni k, toksi k vV e k a n ssearjol j éekn ol
etkilerinden dolayé -evrede bulunan mi ktarl ar ,
hal e gel mi ktir. Evde PAH' | ar téetéen dumanénda,
sebzel er de, meyvel erde, etl egdeer de«,| ekhkmh Kk amierye
s¢té¢nde veya anne s¢gtegnde bul unur . Kirlenmik t
PAH' I ar i -erir. Et veya dijer yiyecekl eri ez
yiyecekl erdeki PAH mi k{&r @mkén andompséemaropde Gé
Otoritesi (EFSA); et ve et sreéenlerinin, t ¢keti
neden ol an en ©°neml:i géda kaynakl aréndan biri
PAH bil exki kIl erji nii ne mi jkitrag & ®KkKsinj gra konsantrasyc
kaynajénén tg¢r¢ ve sécakl éeje, géda ile éseée kay
vd. , 2021) . ¥zelli kle gedanén alevle direkt t o
s ékclaej énén y¢ksek ol masé Proteinli Gedal ardaki
PAHOI ar ve parti kgl maddel eri n, hava, su ve to
bu t¢r ortamlardaki davranék veotamwenhéaml arAg nte
kKekilde Iliterate¢rde i - ortaml ardaki seviyel eri
mesl ek gruplarénda -al ékanlarén maruziyet. ize
yapél an i kyerl erinde sPAH amakmal pe€i mgiemel £ & h m
°rnekl eri topl anarak yapélan biyobelirte-I1er i
yoluyla ger-eklexktirilmixktir. Ki ki sel pasi f han
yapél andaaz- ag &#@kena da mevcuttur. Fakat ki ki sel
dejildir. Dol ayeséyla -alékanlarén ki ki sel ma r
iy simgl e eden y°ntemlerin belirl madandalsai ni n ge
°nceden yapélan -al ékmalardan farkIl & ol arak ki
edecek kaskat tipi ki ki sel °rnekl eyi ci il e ki
yanénda insan sajl éjé i-tilmr€olkda®nfenilair kdléanb opa

e
yapélacak olup farkleée par-acék boyutlaréenda t
belirl enmiktir.

Materyal ve Metod

Belirl enen mes | ek grubunda -al exkan bireylerin
chiveesyerl ekkesinde bulunan kantin ézgaraseé s
PAH konsantrasyonunun mar uziyet czerindeki et
boyunca ki ki sel kaskat (-ok katl é)l araellbhkyic
olasée dejikiklikler:i belirlemek i-in °rnekl eme
kez tekrarl anméxkteéer.

Ki ki sel mar uziyet.i belirl emede, ki kinin soludu

ki ki sel kaskat takepekkeeyeci Ber taimmaatt&a 34 mm - a

kull anéel arak -aléekan Tisch mar k2a9 6) 6k ual kl aanmaél | em ekk

Bu aparat ile 7 farklé partikgegl b £6y68.6,133] ¢ nde ni
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155, 155093, 090 . 52 ve <0.52 Om). Ci hazén ©°zel tasa
solunum yoll aréndan alveoll ereokbdaapt gmpaot uhy
°rnekl enmesi dki ki Ball nleaskdte, °r n e klareigsantar il e t
taraféndan solunabilen ve akcijerlerin farkIlee
¥rnekl eme sisteminin en °nemld.@ unsurl aréndan b
ol arak takeélan bir akémi Rtier Akhéewmf &odanokgntr
°l -er de eklenmiktir. Vakum pompasé tarafeéendan
tertibaténdan sonra debimetreye ve oradan da
prati k ve - okkulalfdrfé codyéa jrusnldaatns @€z et meyecek Kelk
kademel i -arpma tertibateé, -arpma tertibateéeneéen
t¢ep ekl enerek gaz halindeki PAH' I are topl amak

1. Kademe = 9.8 um

2. Kademe =6.0 — 9.8 um

3. Kademe =3.5 - 6.0 pm

4, Kademe =1.55 - 3.5 um

5. Kademe = 0.93 — 1.55 um

6. Kademe = 0.52 — 0.93 pm I '

kekiKli kli.s el kaskat ©°rnekleyici, kesme yar é-apl s
Sonu- ol ar ak, 5 gé¢nl ¢k numune al ma sonucunda 7
ve 5 re-ine numunesi al enmécxkteéer . el&wsteriilmire!| er to
Kekilde -ékareéel mexter. tcekarteéelan filtreler K i
karéekemé (1:1) ekl enmi ktir. Re-ineler i -in de
tem °rnekl ere kKkahit gettcendarytulnazra &lklreammiek t ae t loit
kal éntéelaré gidermek i-in cam y¢neg yardémeyl a
50 derece su sécakl éjeéenda d°ner buhar!l akt ér éc
buhar | akt & rmuanduame vy 8 o nIr0a ml heksan il ave edi | mi
buharl akt @&r manén ardéndan 5 mil daha hekzan [
ger-eklexktirilmiktir. Byl ece, aseton numunen
yapél méktér.amBdéktikdremsdmma mhazot gazé kull aneéel a
el de edi |l mi ktir. Bu prosedyg¢r tem °rnekl ere uy
hacim azal maséndan sonra, Agilent (6MSY30N) GC/ M
m,0.25mm,0 25 um) kol onu kull anéel arak PAH analizl er
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Sonu-
Bu -al eékma, ézgara ile pikirme ikKinde -al ékan
yapél mékteéer . Bu kapsamda ¢niversitesi yerl ekke:
yapél mék ve sonu-1lar her Dbir partikyegl boyutu i
1'"de verilmiktir. PAH' I ar -ojunlukla 9,8 parti
araléejénda birikmiktir. 1,55 °@m'°chem ek @a-l £k d@g rén
par-acék aral ekl arf)é nadnt é(nydaakkli a kyéckk s1le7k0 OP ArHg /kno n's a n
bu sonu-1lar -ok ©°nemlidir.
Tablol.5 g¢n boyunca el de edilen her par-acék boy
(ng/nT).

>9.8 N N <0.52

Om 980m 6 Or3.5 1.550.930.52 Om
ACY 23.0 25.7 14.5 17.7 19.8 22.7 26.9 24.8
ACT 6.9 5.8 5.1 5.0 4.7 5.9 7.5 5.2
FLN 33.2 40.1 22.6 22.3 35.0 29.3 34.5 30.5
PHE 306.3 382.6 136.0 146.9 290.8 194.8 234.5 198.6
ANT 16.6 17.5 6.0 6.3 7.8 7.4 7.3 7.7
FL 715 81.7 30.8 30.0 69.7 36.1 37.8 38.4
PY 49.2 58.4 20.3 19.1 46.4 24.1 27.6 24.9
BaA 10.6 6.3 3.4 3.9 4.9 9.1 5.1 7.0
CHR 14.9 16.2 6.6 8.9 9.1 5.6 47.8 8.1
BbF 14.0 16.2 7.9 4.4 17.9 6.4 8.2 7.9
BkF 8.2 9.7 3.7 2.2 134 4.0 4.9 3.7
BaP 6.8 2.7 4.0 3.5 5.3 3.6 3.7 2.9
lcdP 3.9 3.1 1.3 0.8 2.3 15 1.2 0.5
DahA 3.9 3.5 2.2 1.2 2.8 1.7 6.5 2.2
BghiP 15 1.2 0.8 1.0 0.5 0.7 0.6 0.9
xPAH  570.4 670.6 265.0 273.3 530.6 352.6 454.1 363.4
*Naphthalene (NAP), Acenaphthylene ACY), Acenaphthene (ACT), Fluorene (FLN),
Phenanthrene (PHE), Anthracene (ANT), Fluoranthene (FL), Pyrene (PY),
Benz(a)anthracene  (BaA), Chrysene (CHR), Benzo(b)fluoranthene  (BbF),
Benzo(k)fluoranthene (BkF), Benzo(a)pyrene (BaP), Indeno(1,2@l)pyren (lcdP),
Dibenz(a,h)anthracene (DahA), Benzo(g,h,i)perylene (BghiP).
Ortalama PAH konsantrasyonl ar é, her par -acek b
tabl ol aktéerél méek ve genel ortalama PAH'I|l ar el dc¢
PHE en baskén PAH'Il ar ol arak bul unmuck, ardénde
hava, toprak ve su gibi farklé -evresel bol ¢ ml e
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Birinci gén analizlerinde b WPHRE GHROFLNY, BdA, Fk.onsant r
PY ve DahA fazla bulunmuxktur . KI'k g¢nde el de e«
PAH konsantrasyonu birikimi-600n alnad degre nllay ¢ok aa
0,931 ®m520m araléjéndakblmanl Fdoplfam|*’®adkull @8 Biu n
hesapl anméxkt ér . Kkinci g¢en analizlerinde bul un
FL ve PY fazla bulunmuktur. Kkinci gende el de e
PAH konsantrasymddierbilbdykdkni o89@nsl ar al @], 8ndlam ol a |
0,93 iOm520m araleéejéenda ol anl ar ve 0,520m k¢

bul unmuxktur. Topl®zomh aPAK h@S8aplingrdmékt ér . - ¢nc
bul unan PAH konsant rPHEy onALaN,é FsLérvaes éRY fazla b
géende el de edilen verilerde, her par-acék boyu

Oméden b¢yck -60mnbnal ePeBd®O&molL aal0ar aval €] 88dé&m
fazla bul uamPAk291bmg/foT@aplak hesapl anméxkt ér . D°r d¢
bulunan PAH konsantrasyonlaré séraséeyl a; PHE,

géende el de edilen verilerde, her par-acéek boyu
boyuta al €] énda fazla bulunnotiumk TeslaamaRMmE ks @0 .
son gén analizlerinde bul unan PAH konsantr as)
bul unmuktur. Bekinci g¢ende el de edilen verile
konsantrasyonu birikimi 9-.680mDmaddre]Bnyak odlaand laa
1,550m aralejénda ol anlar faZédlaabak umensiapluan mak

Ortalama PAH degerleri

[
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NAP ACY ACT FLN PHE ANT FL PY BaA CHR BbF BkF BaP IcdP DahA BghiP

m Gaz fazi (XAD) | Partikiil Faz

kekiPlaraz.i k¢l ve gaz fazlareé i aamaPAH g¢n boyun:
konsantrasyonl ar e.
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Tablo2.Her par-acék boyutu i-in toplam PAH Kk

>98 98 3.5 1.55 0.93 0.52 <0.52
Om Om 6 OOm Om Om Om Om  Toplam

1. g¢133L.7 177.7 56.7 928 795 47.6 318.6 188.4 1293
2. g¢11581 3515 97.0 1146 159.8 410.1 4525 2478 1991
3. 0¢1367.1 358.2 360.0 267.7 267.6 373.9 547.6 372.7 2915
4. g¢1569.8 532.3 388.4 524.7 500.9 435.3 491.9 558.8 4002
5. g¢11426 1934 423.0 366.8 1645 496.3 459.7 449.2 7199

Ortalama 570.4 670.6 265.0 273.3 530.6 352.6 454.1 363.4 3480

Tabl odan da g°r ¢l ebil eceji gi bi, muht emel en °]
dol ayeé, topl am PAH konsantrasyonl ar @éneén g¢é¢nd
¥rnekl|l emeye bahar d°neminin i Ikl kye¢eB®e gbag!l dnme
haftadeéer. Ancak yojun kar yaj éké nedeniyle ¢
°rnekl eme ger-eklexktirilememicktir. Daha sonr a
bakl|l at él mékt ér . Bunl ar én dregpéd aji é  PArHu ckuonnas awné rr
hafta toplanan ilk 3°karejinkiontial hanhsa ROB66 8
ortalama toplam PAH konsantrasyonlaré bulundu (

Tabl o 30te de ©°rnekleyiciyi neoddni elde gdden gad er e k d

fazénda bulunan PAH konsantrasyon dejerleri vert
gaz fazdaki konsantrasyona g°re daha fazla bul
Tablo3.Gaz fazéndaki PAH konsantrasyonl a

1. g2. g3. g4. g5. gOrtalama

NAP
ACY 273,0 45,7 126,7 366,2 304,4 223,2
ACT 197,1 8,9 351 99,5 67,6 81,6
FLN 327,3 29,3 136,6 356,1 156,9 201,3
PHE 2509,4 36,5 1100,4 2527,5 1098,8 1454,5
ANT 34,8 4,7 21,0 64,4 35,7 32,1
FL 486,1 13,5 142,9 384,2 148,0 235,0
PY 247,4 22,6 90,2 203,6 109,6 134,7
BaA 8,7 10,1 10,0 15,8 111 111
CHR 14,1 34,9 13,2 33,1 39,6 27,0
BbF 59,2 13,7 15 3,5 15 15,9
BkF 13,3 6,7 0,6 0,8 1,7 4,6
BaP 1,0 28,3 6,7 0,5 2,2 7,7
lcdP 9,4 7,2 0,5 1,2 14 3,9
DahA 6,6 2,6 2,5 1,6 2,5 3,1
BghiP 4,6 0,1 0,2 0,3 0,6 1,2
X ,16PAH 41919 2649 1688,0 4058,3 1981,6 2436,9
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Literategr incelendijinde herhangi bir i KI eme

etlerde bile Fenantren, Antrasen ve Floren gib
Bir de yanma sonucu ol ukan PAHdat kiilkis ed Ime kit & d
Bu -aléekmada Fenantren, FIl oranten ve Floren he
PAH te¢rl eridir. Fenantren, FI oranten ve FI or e
yakéetl arénda bulunan birg®hAd kemitdmgenmndyanmdBacd
ol ukmuk PAH konsantrasyonu tespit edilmik ol abi
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K°m¢r FIl ot asy oweuwoxiBehnkenOgtimizgasyonh i

Y°ntemlerinin ¥ng°rg¢gceé¢ Model Perforr

Kiraz Exmel.i

Konya Teknik }(niversitesi, M¢hendislik ve Doja Bilimleri F a
E-mail:kesmeli@ktun.edu.tr

¥zeBu -al ékmd,otleSmegnu i -in kar ékt ér ma héeze, k-
konsantrasyonu ve k°p¢rtegceg konsantrasyonu gi b
dejerl endirmektedir l - seviyeli d°ert faktor i -
Behnken tasarém (BBDak yehdemledriil mkrt i anélEa y
yanabilir wveri mi el de etmek i-in optimize edil
y°ntemlerinin ana &etKki grafikl eri ol ukturul ar a
optimum dejerler d¢e¢kek kar et grlma , héz&k sek250
toplayeéece konsantrasyonu (1 kg/ ton) ve VYy¢iksek
kg/ ton) ol ar ak bul unmuktur. Kkl em par ametr e
dejerl endirmek i -in Taguchi L27 vV e BBD y°nter
kull anéllmekitrar gr &ft ikkl er i ve ANOVA sonu-1larénda
i-in kareéektéerma hézénén dijer parametrelere e
gor ¢l megkter Ayr éca, t ahmin sonu-1lareéna geor
katsayésénén BBD y°nteml cdhe] uk élyalsl mmudka tua . y Bkus
sonu-1ar, linyit flotasyonu i-in Taguchi L27 t
g°re en uygun optimizasyon y°nt emi ol dujunu g°s
Anahtar Kelimeler: Flotasyon; BoxB e h k e n tasar emeé; coal ; Taguch
tasar é@éme
Girik

Linyit, d¢nyada b¢e¢yék rezervliere sahip dg
madencilijinde devam eden madencilik y°nten
i nce de¢ K¢k derecel i Ko m¢r ¢n oraneéenéeé arteéerm
zenginllkeemiemeni kzor | akt ér makt a, bu da ener|j
a-makKadeéer k°m¢gr zenginlexktirmek i -1in flotas
veya se-ici flok¢l asyon t ek nQrgahilemadde keul | an é |l
mineral maddear aséndaki yézey hidrofobikIlijJindeki
flotasyon teknifji, bu t¢r deiegkegk derecel i k°n
zengi nl ekt i Xingeve Arle, a0tl% 2016dGuirve Ark., 2016)

FIl ot asyonda thier -boikr bp an amel e il kki i dir.
bulunmasé i-in -0k sayéda test yapmak ger el
et kil eki mini dejerl endir mek m¢ mK ¢ n ol mamakt
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fazla olduju prosasibemdeée,yipanda&mettrkdlleer i ni d
tasar éemé ve i statisti Kk’ y°ntemlere bakvur ul
tasaréme y°ntemler:i kull aneéel arak &kl asi k y©°nj
yaparak s¢roe- beal kearriéns €éi lviek kp @&t amet rbel i rl ene
Ayr éca, i stati ksel anal izl er il e deji kKkenl e
belirl enmesi prosesin daha ivyi anl akél maséne
¢i | ek T2a0g0u3c)h.i eytCknitleimis ¢r e - parametrelerinin
eden ortogonal di zi il e sajl ana4Behnkenr t ¢r k
yent em, i se, et ki | i s¢re- parametrel erini 0o
denkl emle Bitaléesti kskemi bir y°ntemdir. Taguch
-al exmal arén tasaréeméné ve optimizasyonunu e
y°ntemlerdir. Cevher zenginlextirme ixkxklemler
°zel |l ifkll ®t acsey on ol mak czere bir - ok proses
kul |l aneél makve al. 2012, PinaerArka2014, Chattopadhyaye Ark.,

2015, Kumar ve Venugopal 2017). Kalyame Ark. ( 201 0) k°me¢r ¢én flof
performanséneé dBeBDernhoednedliirmie kariakitnér deél ar ve

°neml i par ametr e @&ahdoug Aukn(u D0l 7Mu kKK amgrérf | ot a <
Cevap Y¢gzeyi Yo°ntemlerini (CYY) araxteéerméxkl a
en °neml i paramkonsanhr aksPyposnrut ¢ ol duj u sonuc
Sachinr aj ve Ark. (2022) kom¢gr ¢n kolon fl ot
kull anméeklar ve ayérma veri mi i -in uygun bir
-al éekmal arénda herkuilkianebasd@iembytnrnoéami-rail ®km
bu i ki deney tasaréméné karkeélakteéeran -al éx
optimizasyon y°nt emi-Beih-nikren Tagewmelyi twes arBom
karkél akt éréel mékter. ajkKarhdanédeni whke ntlaessar @&lmd
kar ékt ér ma hezée ( A), kat e orane (B), top
konsantrasyonu ( D) baj éml e deji kken ol an
incelenmi ktir. EIl de edil en maéeé elman dikisiell mi mc
model |l erin birbiri ile kéyaslamasé ve dojrul
grafi kl eri -izilerek el de edilen sonu-1Ilar ir

Mal zeme ve Y°ntem

Malzeme

Bu -al ekma Konyadneéen I 1 gén i | esiedei nden t
ger-eklexktirilmiktir. 100 kg kadar temsi
iczere kdnritlleemee met odu il e azalteéel méktér. Bi
7T ¢t el mgk ve °J ¢teéelen numunenin (Mawre boyut
Mastersizer, 2000) kull anélarak yapél méktér.
kekil 1'"'de sunul muktur. Topl ayéce ol arak ku
tedari k edil di veo | majakn lbuljluu n@.u8 d&yPapjmpe t ¢ c ¢
kull anéel mékteéer . Neth3 aBabandart AT@ st DMB8tLGBuna
K¢l anal i zi, TOASTM abhda38rlt7r4 Test Met oduna geor
Kal orifik Deje350 Trmyri kna dieltaz AICl e kuru numun
saf oksijen ile yakeéelarak kalori dejerinin 1
58651 0a, ) . Linyit numunesinin analiz sonu-1ar ¢
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Tablo1l.K°® m¢r numunesinin kuru bazda °zel |l ik
K¢ 1 | Nem Sabit Karbon Kalorifik DeJ er
%) | () (%) (MJ/kg)

23.02 | 245 16.9 14.1

100

P =)} 0
o o o
1 1 1

Kiimiilatil Elek Ali, %

[
o
1

0 T T T
0 50 100 150 200
Tane Boyutu,mm

keki¥l] ¢t.¢ 1l m¢g¢k numunenin tane boyut daj

Yo°nt em

FIl otasyon testl eri Denver flotasyon maki n
ol ar ak, K° mg¢r numunes:i 3 daki ka ddierle kt ér él n
karekeém 5 daki ka daha karékterél mexter. Son
tekrar 30 saniye daha karéektéreéel méxter. Hav
topl anméxkt éer . Fl otasyon ¢r¢é¢nl érkit ahi Istome lae nkdg
anali zi i -in porselen bir potaya yerlexktiri
yanabilir verim akajeédaki for mg¢gl il e hesapl a
Yanabilir Verim, %=1000——— 1)

|
Bur ada, A= Temi zg, K°mgmi z ¢¢kB8egr, kAl i -erij
y¢zdesd,7 besl| d8me k¢l i -erijJi
Optimizasyon Metodu
Deney tasarémé i-in d°rt parametre ve ¢-
parametrel erisreivi ya&id &Ir & k Tahtp°8sve veeTagucim LA tve r .
BoxBehnken Tasaréemé (BBD) yent emi i -in el de

sunmaktadér .
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Tablo2.BoxBehnken ve Taguchi L27 tasarém y°nte
faktor | ervéseviyalarial ekl ar €

Deji kkenl er|Sembol|Seviyeleri v
Box Behnken -1 0 1
Taguchi L27 1 2 3
Kar ekt ér ma A 1250 1350 | 1500
Kat e Orane B 10 15 20
Topl ayéce C 04 |08 |1
Konsantrasyon(kg/ton)
Ko pe¢egrteécye D 0,2 |03 |05
Konsantrasyonu (kg/ton)

Taguchi y°nt emi il e deney tasar éme
Taguchi deney tasar éemé, et kil i parametrel e
kull anéel arak geliktirilmik bir y°ntemdir. Ol
edil mekte olup her s¢é¢tun, se-i| esedikaek t °r | er i
al enan fakteo°rleri i fade etmektedir. Taguchi
sonu-1lar araséndaki standart s agpgmacglatng e(l SI/eN)e
oranéna d°n¢kt¢rmekte ve hedefligrn&n edelji i i01
ol maséna g°SGef oirkni¢g, | § akkil @ anél makt adeéer . Bu -
y ¢ k yamadbilirverimd e | er i i -in en y¢ksSEGoraméi ydedit am
26de verilmicktir.
SIN= prEa ¢ (B pfo Te (2)
burada Y, her deneme i-in elde edilen tahr
el de edilen tahmin sonu-I|larénén sayéséné g°s
Tablo3.Taguchi L27 tasarémé i-in elde ediler
Yanabilir
Verim
A B c D (G°zl em
%
1 1 1 1 67.96
1 1 1 1 66.92
1 1 1 1 67.03
1 2 2 2 69.7
1 2 2 2 68.72
1 2 2 2 69.03
1 3 3 3 70.73
1 3 3 3 71.23
1 3 3 3 70.52
2 1 2 3 62.94
2 1 2 3 61.98
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62.03
60.64
61.53
60.05
65.34
65.41
66.23
61.61
61.20
61.58
66.92
65.21
67.89
61.2
60.89
61.58

WIWWINININFPIRPIRPWWWINININ|FP

NININRFRPIRPRPWWWRIRPRPWWWIN

WIWWWWWWWWINININININININ
RPIRPIRPWWWININNININNRFPRFPRFPW

Box-Behnken (BBD) ile deney tasar émé

BBD model i, girdi ve -ékté parametreleri
sajl anmaktadér22ZbkesbeweyiAr kt asar é me, par ar
yé¢ksek, orta ve d¢kegk ol mraki ray@Bak ed01l mesi
g°re 3 adedi orta noktada ol mak ¢zere her bi
-aléekma yapél méexteéer. Genel ol arak yanét dej
taraféndan se-il en afpalkatn®érrl.er Bajbéanlléé doeljairkakke r
ver i mi a- ekl amak i -in kull anél an i ki nci d
verilmektedir.

y= 0 0 £Xi+iXo+ Myt Kt 11?'(12"' 2 SRl Y- G O COEY O 60
D1aXaXat 2 oXat D2aXoXs + D3aXoXst+ Y
3)

Bu ekdilfaR | k@Eda] émséz dbjai €kneé @&l fed@ Q) @Ke ni |,
= 1, &pi,@e, 1, €2, jé ,= tlhilinn®yen néogdel parametrelerini ve

rastgele hata terimini g°stermektedir.
Tablo4.BoxiBehnken Design (BBD) y°nt emi il e el de
YV
A B C D (G°zI| eml
%
-1 -1 0 0 71.37
1 -1 0 0 63.64
-1 1 0 0 59.21
1 1 0 0 59.25
0 0 -1 -1 64.82
0 0 1 -1 60.61
0 0 -1 1 65.84
0 0 1 1 60.89
-1 0 0 -1 69.32
1 0 0 -1 56.28
-1 0 0 1 63.15
1 0 0 1 58.77
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0 -1 -1 0 71.17

0 1 -1 0 55.34

0 -1 1 0 72.5

0 1 1 0 57.65

-1 0 -1 0 64.18

1 0 -1 0 54.19

-1 0 1 0 57.49

1 0 1 0 64.45

0 -1 0 -1 70.82

0 1 0 -1 64.51

0 -1 0 1 56.94

0 1 0 1 55.04

0 0 0 0 70.98

0 0 0 0 68.98

0 0 0 0 67.53

Bul gul ar ve Tartékma

kekil 2, Taguchi L27 y°ntemi kull anél ar ak ¢
gestermektedir. Kar é K tpeerrniao rhmamesreé rg zlkermard etk i o
2A '"'da verilmiktir. Opti mum mekani k kar éxkt e
-é¢nkeg en yéiksek S/ N oranée bu hezda el de e
yanabilir verimdeki azal manalkki®lpi¢grf,e nbwadar p a!
kop¢gkten ayr él maskKataé ncerdemé noél nmayka madkgirl.i r ver
%1 0, %15 ve %20'lik oranlar kull aneéel arak ar

yéksek S/ N orané el de asgiohmivietriimi ni bi kat @8t o
araktéran bir - oSarrafi & Arg. k 20@d\Vomla ve Ark.; 20@8rLuoye

Ark.,2 016, ) . Bu -alékmal arda katé madde konsar
kaydedi |l mi ktir. Tuorpu na yyeecrea b ikloinrs avnetrrians yégomer i n
ve 1 kg /ton toplayéecé konsantrasyonl ar é i -
birlikte yanabilir verim i-in S/ N orane a
konsantrasyonunda verimin azal®as se-i ci | i Jin azal maseéena baj
konsantrasyonunun yanabilir verim ¢zerindeki
konsantrasyonlaré i-in arakteéerél mékter. K°p
verim i-in BNt @or avne W amrtték su / gaz arayyg
toplanmaséna -BahuUbmabi énr . tkeejasine (1982) g
artmasé yg¢sgzey gerilimini azal t makt a, do!l ay é
yanabilrve i mde bir artéka yol a-abilen g¢-1¢ kal

kop¢egrtegceg mi ktar énén art maseée kabarcéek boyut
alanénén ve takéma kapasitesinin aReaynasé ned

ve Ratt i f f 1973, Buhke&r 2086B) ol ar ak, kabarcéek b

i -erisinde daha ince ve wultra ince par-acék

yé¢kl emesine neden ol makta ve bu da kabarceéek

yoj kmpl anmasé kabarcekl ar éen birl ekmesini V €

stabilitesi BdrbiaravetAkr @Kt K&* @re k( b°l gesinin gen
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ver i mi iczerindeki °nemi Yianatos wek Ark:, 82008,k ma d a b
Franzidis e Harris 2013, Rahman ve Ark013 . Sonu- ol arak, ana et
yanabilir verim i-in optimize edilmik dejer]
katé orane (%15), d¢kek toplayécé konsantr

konsantrasyam ( 0, 5 kg/ton) ol duju bulunmuxktur.

SN orani iin ana etki egrileri
Veri Ortalamalar)

A B8
36,8 1
36,6
'F: 36,4
3 J
ﬁ = \_——/' .""Hr’-’—
T
o - - . .
e 1 2 3 1 2 3
E
1
'E 36,8
E :
> 366-
[¥2]
36,44 \ ///
3,21 e /

1 2 3 1 2 3

Sinyal-Glrdltl: En blydkf En iyi

kekiTlaga.c hi L27 y°ntemine g°re S / N oraneée i
kekil 3, BBD y°ntemi kull anél arak linyit flc
g°stermektedir. Ana et ki grafijinden yanabilir

karéktérma héezé (1250 rpm), d ¢ K tgakyonk @lkgon)or ané  (
ve orta k°p¢rtegce konsantrasyonu (0,5 kg/ton)
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¥YMV icin ana etki egrileri
Veri Ortalamalan

A B

67,5 -
65,0 - ;_\_.\
62,5 - \
60,0 1
"
E
ﬁ T T T T T T
2 1 0 1 1 0 1
o C
67,5 1
65,0 - f______
625 \
60,0 1

-1 0 1 -1 0 1
kekiBIBD3.y°ntemine g°re yanabilir verim i-in
kekil 4, Taguchi'"'"nin L27 y°ntemineng®°re S/
g°stermektedir. kekil 46den, d¢kKek kar ékteérn
kop¢grtegceg konsantrasyonu ile etkilekimde dal
g°r ¢l mektedir. ¥te yandan, or tvae Kkkaltpé¢ rotreéacneé
konsantrasyonu ile etkilekimde daha y¢ksek

toplayécé konsantrasyonu karékteérma héze,

etkilekimde daha y¢ksek bir S/' N @rapé¢c ver m

konsantrasyonu da karékxtérma heéezé, katée orar
daha y¢ksek bir S/ N orané dejeri verdifji g°r
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SN icin etkilesim egrileri

Veri O

rtalamalan

r—f‘/HH r—f‘/‘.—#—ﬂ_‘ r_/-F”-Fdd_‘ [ A
—— 1
A A ."\-\._.H J_,'-LH Las [—H— 2
. o u - u 3
H"‘l; H““l " o
1o ," LH B
. \\‘ s ~a —— i
52 Iy - —— 2
\ . / 3
; v e |«
b = Iat [ .
- —— 1
1
et | T c et Lo
. o \ / ~. ;
=4 '] l"'l
=]
704 (]
\f}"‘& \K;'\H —— 1
s | ; w | . D 2
: Ny 3
;:I-I T T 1 1 1
1 L H 1 L ]
kekiTlagd.chi L27 y°ntemine g°re S /' N orané |
kekil §o°nB8BMi ne g°re yanabilir verim i -in
g°ster nekkielddy kgGdkerkar ékt érma hézénén katé ofr
konsantrasyonu ile etkilekimde daha vy¢iksek
ger ¢l meegnhedirkeBil de, d¢kegk katée oraneé, di ] e
yéksek € verim dejeri sajl amékteéer. Ayréca, Yy
héeze, katée orane ve k%°pg¢rtegceg konsantrasyon
defie vermi ktir. Benzer kKekil de, yéksek kopg
katé orane ve toplayeéeceé konsantrasyonu i
gestermiktir.
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YMV icin etkilegim egrileri
Veri Ortalamalari

Q ] ]
i A
Sag A —— -1
A g \_ (& - 0
L]
1
- %%
T 4 B
& - *— -l
| N
- N - 0
4 .
5 -
H'a_ )\\Hx_- c R\\f\}{’ |
: » 1
\\. -
T 4 o
A, o— -1
BL o t“:’"*- AN .\.X(—/‘ “_J._,r_f:hm__h‘ - 0
- ’\\ - - D 1
5% - A
i 0 1 : o0 1
kekiBIBDS.y°ntemine g°re yanabil ifrijvierim i -1in
Regresyon Sonu-1| are
Varyans Anal i zi ( ANOVA) , her parametrenin ge
°] -mektedir. Taguchi L27 vV e BBD yontemlerin
parametrelerinin °nemi nModelddekid e} kki emr mhkt araxk?®er
d¢zeltilmik terimler il e 7dif ¢dpeya venRao 2008) Buay an de
dejerin 1'"e yakén ol masé modell erin bakar éseéné
edilen sonu-1|larén adelde&ohkegeni abnl mg&ksek-ioh masé
edilen olaséel ék dejerinin 0,050ten (%95 ge¢ven
dejerinin 0,16 den b¢yeé¢k ol duju durumlarda mod ¢
(Erkan ve A-abKeol 5201TMaguchi L27 ve BBD y°ntem
tasaréménén tahmin sonu-I|laréné sunmaktadeéer. Ta
b¢teéen parametreler °nemli mo d el terimlerd.i i ken
oraneée tpadame nin °nemli terimler ol duju sonuct
tasarém y°ntemi i -in karéktérma hézé parametre
dijer parametrelere kéyasla en °nemli parametr ¢
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Tablo5.K° m¢gr fl otasyonu i -i)n varyans anal.
BBD i Taguchi | BB D i| Taguchi
F dejjL27 i|P dejjL27 i
Yan|Deji kken N N
F dej dejer
Kar ekt ér| 3,38 42,51 0,09 0,00
Kat e Or a 13,10 5,81 0,00 0,02
YV, |Topl ay éc| 0,26 5,77 0,90 0,01
% Konsantrasyonu
Kope¢rt ¢cl|282 14,73 0,11 0,00
Konsantrasyonu
Taguchi L27 ve BBD y°ntemlerdi i -in g%zl emlene
kekil 66 da g°sterilmicktir. kekiat seyédanénBBbg
L27 i-in daha ye¢ksek ol duju a-ék-a go°re¢l mekted
flotasyonu i-in en dojru optimizasyon dejerleri
72 80
o\:'h 70 4 R2=0.9778 ) 70 ° .,s'.
= os-e R 6 ] P‘i. ::.
> 68 1 £ ¢
- e 5 i
= o b @ > R2=0.7279
66 1 = 1 2=0,
= ’ g
5641 =30 A
2 g | oo g 20
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ABSTRACT

AAutomatic Shiftero means gegeatboeee Wector mechani
are going to describe gearbeshifter compatiblity and potential safety risks and

how to eliminate them with this study. Moreover, we are going to describe how to

validate vehicle safety in Park in and out state changes with some useruzhse st

1. Introduction

77% of vehicles sold in 2021 are equipped with automatic transmissions. Cars with
automatic transmissions are a very positive factor in driver and passenger comfort. Drivers of
vehicles with automatic transmissions do not mahka&nual inputs for the selection of the
appropriate proportional gear according to the road and operating conditions. As a result of the
combination of the engine control module (ECM), transmission control module (TCM) and
other related units on the vehigcle selects the appropriate ratio according to the conditions of
the vehicle and changes this ratio according to the appropriate conditions. The driver is
responsible for selecting one of the vehicle's Drive(D), Reverse(R), Neutral(N) and Parking(P)
gear positions. This choice is made with the shifter, which is the main subject of the study.
According to the vehicle power package, these Automatic transmission shifters can be classified
into 3 different types.

1.1. Shifters by Transmission Types
1.1.1. Autamatic Transmission (AT) Shifter

AT shifters are used in automatic transmissions that do not have -pigd@ag robotic
structure on the transmission.

Generally, this type of transmission is seen in torque converter and CVT (Continuously
variable ratio atomatic transmission) types.

Fig.1. Automatic Transmission (AT) Shifter and Transmission Interface
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These types of shifter the demands for Drive, Reverse, Neutral and Parking gears physically
generated by the driver to the gear selector lever otrahemission by means of a rope. It also
forwards existing gear information and gear requests via the CAN line to the transmission and
other relevant modules.

1.1.2. Hybrid Shifter

Hybrid shifters are used in automatic transmissions, which have eclys@er robotic
structure on the gearbox, but cannot robotically manage the parking mechanism for the parking
gear.

Generally, these types of transmissions have a double clutch.

Fig.2. Hybrid Shifter and Transmission

These types of shifter send theving(D), Reverse(R), Neutral(N) gear physically generated
by the driver via CAN, while the demand for P (Parking) gear is transmitted via a rope to the
gear selector lever on the transmission.

1.1.3. Electronic Shifter (EShifter)

E-shifters are used iautomatic transmissions, which have a gear selector robotic structure
on the transmission and can robotically manage the parking mechanism for the parking gear.

Mild Hybrid Electric (MHEV), Hybrid Electric (HEV), Plugn Hybrid Electric (PHEV),
Battery Ekctric (BEV) vehicles are very convenient to use with the electronic shifter.

Transmission

Fig.3. EShifter Lever and Transmission Interface

These types of shifter sends all Drive(D), Reversing (R), Neutral(N) gear selections
physically generated by the driver via R8Aus.
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1.2. Shifters by Design Types
1.2.1. Button Shifter

A button shifter, also known as a ptshitton shifter, is a type of gear selector that uses
buttons or switches, instead of a traditional lever or knob, to change gears. It is typically used in
vehicles with automatic transmissions and is often located on the center console, near the
infotainment system or the armrest.

One of the main advantages of a button shifter is its compact size, which frees up space in
the vehicle's interior. This can bargicularly beneficial in vehicles with limited space, such as
compact cars or sports cars. Additionally, the button shifter can be designed to be more intuitive
and useiffriendly than traditional shifters, making it easier to operate. Some designs also
incorporate a digital display that provides the driver with the current gear selection. Another
advantage of a button shifter is that it allows for a more customizable and modern look, as
buttons can be designed with various colors, materials, and evenalaetd logos. This allows
manufacturers to differentiate their vehicles and add a touch of luxury to the interior. On the
other hand, button shifters also have some disadvantages. One of them is that it can be
confusing for some drivers and passengersaally for those who are not used to this type of
shifter. It can also be difficult to quickly identify the current gear selection, which can be
important in emergency situations.

Fig.4. Button Shifter of Alfa Romeo 4C
1.2.2. StalkColumn Shifter

A stalk shifter, also known as a column shifter, is a type of gear selector that is mounted on
the steering column of a vehicle, typically near the steering wheel. It is commonly used in
vehicles with automatic transmissions and allows the driver to changewigaout having to
move their hand from the steering wheel.

The stalk shifter typically consists of two or more stalks, or levers, that control the gear
selection. The driver can use the stalks to shift between park, reverse, neutral, and drive. Some
stdk shifters also include a button or switch for manual shifting or sport mode.

One of the main advantages of a stalk shifter is that it allows the driver to change gears
without having to take their hand off the steering wheel, which can improve safetgdrw
driver distraction. Additionally, the stalk shifter can be designed to be more intuitive and user
friendly than traditional shifters, making it easier to operate. Another advantage of stalk shifters
is that they are typically more compact than flomounted shifters, which can free up space in
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the vehicle's interior. This can be particularly beneficial in vehicles with limited space, such as
compact cars or sports cars. On the other hand, stalk shifters have also some disadvantages. One
of them is hat it can be confusing for some drivers and passengers, especially for those who are
not used to this type of shifter. Furthermore, stalk shifters may require more advanced and
expensive electronic systems, which can increase the cost of the vehiclgonrdlgi it may

also not be as aesthetically pleasing as other types of shifters.

Fig.5. Stalk shifter of Mercedes®ass

1.2.3. Rotary Shifter

A rotary shifter is a type of gear selector used in vehicles with automatic transmissions.
Instead of a traditional lever or button that moves up and down or side to side, a rotary shifter
uses a rotating dial or knob to change gears. The rotary shifigiidally located on the center
console of the vehicle, near the armrest or the infotainment system.

One of the main advantages of a rotary shifter is its compact size, which frees up space in the
vehicle's interior. This can be particularly beneficialviehicles with limited space, such as
compact cars or sports cars. Additionally, the rotary shifter can be designed to be more intuitive
and useiffriendly than traditional shifters, making it easier to operate. Some designs also
incorporate a digital diday that provides the driver with the current gear selection.Another
advantage of rotary shifters is the customization possibilities. Rotary shifters can be designed
with various colors and materials, and even with a personalized logo. This allows maeufact
to differentiate their vehicles and add a touch of luxury to the interior.On the other hand, rotary
shifters have also some disadvantages. One of them is that it can be confusing for some drivers
and passengers, especially for those who are nottostds type of shifter. It can also be
difficult to quickly identify the current gear selection, which can be important in emergency
situations.

Fig.6. Rotary Shifter of Dodge Ram
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1.2.4. Joystick Shifter

A joystick shifter is a type of gear selectypically found in vehicles with automatic
transmissions. It is a small lever or stick that is used to shift the gears of the transmission, rather
than using a traditional gear selector lever or buttons.

In order to use a joystick shifter, the driver siynphoves the lever or stick in the desired
direction to shift gears. For example, pushing the joystick forward may shift the transmission
into a higher gear, while pulling it backwards may shift into a lower gear. Some joystick shifters
may also include btdns or other controls for additional functions, such as a manual shifting
mode or a sport mode. One of the benefits of using a joystick shifter is that it can make the
driving experience more engaging and sporty. It allows for more precise gear chahnighs, w
can be especially useful for drivers who enjoy sporty or performance driving. Additionally, it
allows for a more modern, higlkch look and feel in the vehicle's interior.

Overall, the joystick derailler is a modern and innovative gear selector dpsibnan add a
sporty feel to the driving experience.

Fig.7. Joystick Shifter of Peugeot 3008

2. Shifter Safety System

Shifters used in vehicles must guarantee safety of the vehicle, the roadd the entire
environment in which it interacts.

For ths purpose, shifters have locks at the exit from position P and at the entrance to
position R.

The following table lists the deadlock states between relays.
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Final lever position

Initial position lever

Fig.8. Shifter Deadlock States Table

As can be seen in the table, in some cases it is enough to press the button on the gear lever,
in other cases it is expected to press the brake pedal. For example, when D position to N
position, we dondét need t o poPpositiorbtaR gosition, or br al
we have to press button and brake pedal for change gear position.

2.1. Parking Lock

The parking lock is a system used in automatic transmissions to lock the vehicle and it is
used in parallel with the parking brake.

Thelocking is realized by means of a hook that engages a toothed gear on the differential.

I n dual clutch gearbox generally the bowden ¢
engagement of the P position requires much more effort with respeet tohir positions. An
actuation unit is used for the management of those positions, physically mounted on the
gearbox.

The engagement and disengagement are actions that depend upon the vehicle conditions:
mass on board, road pendence and vehicle massdisbegagement load generally is the
highest one, especially in high road slope conditions. (the load is extremely high in the first
millimeters of moti on, because the system itods
amount of friction force du¢o the mass and road slope and, subsequently, decreases quite

rapidly.)

Connecting Cable to the Selector Lever

Lever

A‘?? - ")hdt‘l
ey

Q)
Compression | £
Spring 1

Parking Lock
Detent Spring | \Wheel

) Parking Lock
Parking Lock Wheel Compression

Spring 2

Fig.9. Shifter Parking Lock Wheel
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3. Park Lock Tests in Product Development Processes

Shifters used in vehicles must meet certain of standart requirements such as durability,
perfomance and safety.

For this purpose, many tests are carried out on the gear shift s§sisma.of these test and
contest are given below.

3.1. Enviromental Tests

During the development phase, the part have to successfully pass environmental tests. Some
of these tests are given below and briefly explained.

3.1.1. Power Thermal Cycle Endurance

Electrical or Electronic (E/E) PC Card components are manufactured from materials with
different coefficients of thermal expansion and operate in environments whereradnnes are
uneven. During normal vehicle operation, temperatures change dynamically, causing
mechanical stresses on adjacent materials.

This test simulates solder joint failures common in electrical or electronic components,
identifies the fatigue lifeof materials under shear strain caused by thermal expansion and
shrinkage.

3.1.2. High Tempeature Operating Endurance

Electronic components are subject to variable temperature conditions caused by internally
generated heat, packaging location and logddiant temperatures.

This test simulates failure modes and cumulative damage caused by biased operation at
different temperatures, such as solder plastic creep, crack propagation in many materials, drying
of electrolytic capacitors and others. If we téhe component according to the actual
temperature profiles and bias voltage experienced during the service/design life of the car, the
total test time will be very extreme. Therefore, accelerated tests at a higher constant temperature
with voltage are usei create an equivalent damage.

3.1.3. Low Tempeature Operating Endurance

This test simulates the stresses on a component during low temperature operation
experienced during the initial few minutes following a vehicle start in cold weather and before
internal or external heating raises the component temperature.

The low temperature failures in the component could include cracking of PCB, ceramic
substrates, packaging material or covers; freezing of capacitors with liquid electrolyte; material
property chages that affect subcomponent performance; and others.

3.1.4. Vibration Classification

During normal operation the shifter undergoes Vibration stresses that depend on the point
where it is installed on the vehicldere are different vibration classes fmch component
depending on the packaging location.
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The purpose of this test is to check the suitability of the system by creating the necessary
conditions for shifter.

3.1.5. Chemical Resistance

This category includes tests to demonstrate compaomsigtance to corrosive effects of
gaseous pollutants and accidental fluid spills.

3.1.5.1. Mixed Flowing Gas

This is an accelerated test to simulate the effects of atmospheric pollutants, corrosive gases
on electronics. To accelerate the test, the gasesnuch more concentrated than seen in field
conditions.

3.1.5.1. Chemical Exposure

The fluids selected for the test shall be fluids that the component may encounter during the
vehicle service life.

3.2. EMC Tests

During the development phase, the padve to successfully pass Electromagnetic
Compatibility tests. Some of these tests are given below and briefly explained.

3.2.1. Supply Voltage Ripple
In this test, different voltage than the normal voltage is applied for voltage ripple.
The purpose of tkitest is to verify immunity to supply voltage ripple.

3.2.2.RF Immunity
The purpose of RF Immunity testing is to protect vehicle components from electromagnetic
fields transmitted and emitted due to board an<boérd transmitters.

3.2.3.Magnetic Field Immunity
The Magnetic Field Immunity test induces radiated magnetic energy into the shifter and wire
harnes. The shiftés given an immunity test from 15 Hz to 150 kHz.

3.3. Functional Test

During the development phase, the part have to succespasgly Functional test3hese
tests are applied specifically on a component b&ime of these tests are given below and
briefly explained.

3.3.1.Forcible Override

The locked Shifter assembly must resist attempts to forcibly move it from Park. When the
Shifter is unpowered and locked in Park, no sequence of knob and/or button motions shall
enable the Shifter lever to be moved from Park.

3.3.2.Cable Travel

The Shifter Assembly must actuate the transmission from the Park to tirarloposition.
For caventional transmissions: The Shifter Assembly must actuate the transmission from the
Park to the Drive position.
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3.3.3.Slam Shift

The Shifter Assembly shall not be easily damaged by impact loads. Use a weighted
pendulum to apply an impact load to théftsknob. Switch between gear position. Shifter must
not exceed the intended gear stop, exhibit cracking, have loss of function

3.3.4. PRNDL Function

The Shifter assembly PRNDL must correctly display the transmission gear position
communicated via the canunication protocol.

This test confirms that the Shifter assembly is capable of encoding its lever position, sending
a message to the transmission control module(TCM) via the bus, receiving a message from the
TCM via the bus, and implementing that mesdagéndicating the correct gear in the PRNDL
display. A test box may be required to simulate the output of the TCM used for PRND display.

4. CONCLUSION

Nowadays, there are many functions and features in automotive. These functions and
features have beeredeloped to benefit the comfort of the vehicle, driving dynamics, ease of
use and simplicity. One of them system developed is automatic shifters. Todays, automatic
shifters are available in different types according to vehicle power. These types aré ititcde
3 as Automatic (AT) Shifter, Hybrid Shifter, Electronic Shifte®Rifter). These 3 shifters have
some common points despite of different working princi@lee of these common points is that
they should include some security measwagsrithms. Tiese safety measures are necessary to
prevent problems and accidents that may be caused by the user/system. A problem in the shifter
can cause problems with shifts between gears, cause problems such as when a parked vehicle
slips, and cause an injufgital accident for similar reasons. For reasons like this, these systems
are subjected to intensive tests in many different areas (environmental, electromagnetic,
functional), during the development phase. These tests are so important to get information about
system stability and system li#gycle.
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¥ z eHuman population is progressively aging, the proportion of older patients with
cancer is increasing significantly. Due to the heterogeneity of general health and functional
status amongsblder persons, treatment of cancer is a major challenge. Older patients
often face with more side effects of anticancer treatments. The immune system is very
critical in suppression of cancer developme8tnescent cells accumulate during the aging
proces and exhibit a senescenassociated secretory phenotype (SASP); this means that
they secrete inflammatory mediators (e.g., interleukin -6IL) IL-8, monocyte
chemoattractant protein (MCF), growthr egul at ed oncogene alpha (GROU
can promotetumor growth by creating a tumorigenic environmehhe SASP plays a
critical role in tumor progression by affecting numerous processes including invasion,
metastasis, epitheligb-mesenchymal transition (EMT) induction, therapy resistance and
immunosuppession.Breast cancer is the second leading cause of female casleded

death worldwideln order to increase efficiency of therapies it is crucial to identifiers
breast cancer markers which increases via SASP exposure.

We hypothesized that SASP maypsupthe cancer cells in manipulating the immune
system cells and help them to escape from immune clearance. We aimed to observe the
changes in cancer cells with a proteomic approach after SASP and immune cell exposure.
In accordance with this aim, we useddamb 231 breast cancer cell line. First, we
cultured cancer cells with senescent mesenchymal stem cell secretome (MSC). Then we co
cultured the cancer cells with Donor Lymphocyte Infusion (DLI). Finally, cancer cells were
cultured with DLI + Senescent 83C secretome (OLD). After @uilture, secretomes were
collected and samples were dried by adding StrataClean Beads. Afterwards, samples were
prepared for mass spectrometry using the InStage Digestion methedSINS analyzes

were performed on ABSciex TGB00+ instrument. The data were evaluated with the help

of bioinformatic tools.

Results of bioinformatic revealed that SASP mediated cancer progression by suppressing
the immune system in breast cancer. Additionally, we observed high expression of protein
associated with cancer metastasis. We identified 63 proteins specific to the MDA + DLI +
OLD group. Gene Ontology (GO) analysis revealed that these proteins negatively regulate
the gene process, which plays a role in the immune system. With all thesgsfindée

proved that SASP suppresses (blocks) lymphocytes and prevent them to proceed the
immune clearance against breast cancer cells.

Anahtar Kelimeler: SASP, Breast Cancer, Senescent Mesenchymal Stem Cell Secretome,
Mass spectrometry
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Abstract: Trim point for a six degrees of freedom (6DOF) air vehicle model is
crucial for the accurate simulation and analysis of theahicle's behavior. To

be able to find these trieonditions, the NewteRaphson algorithm is used. A new
algorithm called ATri mMapo is introduced to fi
given flight conditions using predetermined trimmed state values to initialize
NewtorRaphson. These predetermined statkies are produced using zeros and
logical guesses for the state. Using these initial guesses, all flight envelope is
scanned and the state values for the trimmed points are mapped inside a flight
envelope to create base layer. These trimmed values dftdbes are used to
generate initial conditions for neighbor flight conditions using series of neighbor,
interpolation, and extrapolation loops for the points that could not be trimmed.
Process is iterative and done until no new trim points are achieviger. ffading

these conditions, to make sure they are the trim points, these points are validated
using 6DOF air vehicle simulations with a given maneuver. It has been seen that,
algorithm is very promising and very robust over almost the entire flightepee

for finding new trim conditions.

Keywords:NewtorRaphson, Initial Condition, Air vehicle Modelling, Simulation,
Convergence, Trim

1. Introduction

The simulation and analysis of six degrees of freedom (6DOF) air vehicle models is the topic of
interest for decades and it is crucial for understanding the behavior of air vehicles. Modeling
and simulation have become essential tools in today's engineering development as computing
power has increased. The use of six degrees of freedom modelsfalidias reduction of both

project risks and costs, as well as the relatively easy assessment of different product
configurationd1] In these models, trim point represents a set of equilibrium conditions for the
vehicle's states, such as its speed atitdidé, as well as its control inputs, such as its thrust and
elevator deflection. These equilibrium conditions allow the vehicle to maintain a steady flight
wi t hout any external di sturbances and most i mp:«
agiven maneuver or flight condition. Determining a trim point for a 6DOF air vehicle model is
critical since it provides as a starting point for simulations utilizing initial values for differential
equations and allows for the prediction of the aircrailsavior under various flight situations.

Trim also defines criteria for design and analysis based on aircraft models, and it can be utilized
to provide data needed to define the operating envelope or performance characteristics.
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Moreover, systems are éarized at trim points, for control law analyi$. If a point cannot be
trimmed, then this might mean that desired envelope cannot be achieved with the given air
vehicle configuration properties so that design change might be necessary. However, given
point might be trimmable yet the algorithm use:q
trim ability at a given point in a desired envelope plays and extremely important role. Finding a
trim algorithm might be challenging process since equatoasoupled and nonlinear with the

large number of statd8]. In literature there are numerous techniques with the advantages and
disadvantages for finding trim points. One of the methods that is widely used is the bisection
method. The Bisection Metldanvolves iteratively dividing the interval in which the root lies

into two equal parts, and then selecting theistdrval that contains the root, and repeating the
process until the desired accuracy is achieved. This method is simple and easy tandhders

but it is relatively slow and hard to extend its usage for multi variate sy$#¢nkhe Secant
Method is a faster variation of the Bisection Method, where instead of bisecting the interval, an
approximation to the root is obtained using the slop¢éhe secant line passing through two
points of the function and there is no need for derivative calculgdrihe NewtorRaphson
Method is based on the idea of linear approximation, where the root of a function is
approximated as the root of itediarization at a nearby point. This method can converge much
faster than the Bisection and Secant Methods, but it requires the evaluation of the first
derivative of the functiof6]. This may seem like a costly job, yet first derivatives will be used
when linearizing the air vehicle at trim points. Algorithm may not converge if the initial guess is
not close enough to the ropt]. Selection of these initial guesses can be hard without any
algorithm since more than ten equations should be solved simaaitaly, meaning that more

than ten parameters should be initialized correctly to New@phson algorithm to converge.
Therefore, an algorithm called ATri mMapd i s su
Algorithm finds proper initial conditionsof given flight conditions using predetermined
trimmed state values to initialize Newt&aphson. These predetermined state values are
produced using zeros and logical guesses for the state. Using these initial guesses, all flight
envelope is scanned anket state values for the trimmed points are mapped inside a flight
envelope to create base layer. These trimmed values of the states are used to generate initial
conditions for neighbor flight conditions using series of neighbor, interpolation, and
extrapoation loops for the points that could not be trimmed. Process is iterative and done until
no new trim points are achieved. After finding these conditions, to make sure they are the trim
points, these points are validated using 6DOF air vehicle simulatitim& given maneuver. It

has been seen that, algorithm is very promising and very robust over almost the entire flight
envelope for finding new trim conditions.

2. Materials and Methods

In this study, a six degrees of freedom (6DOF) air vehicle modeluged to investigate the
importance of selecting an appropriate initial point for the Nes®aphson algorithm. The

model was implemented using MATLAB(R2021a)/Simulink software and consisted of a set of
nonlinear differential equations that described thaicle's motion and behavior in 6DOF. The
equations were based on the aerodynamic forces and moments acting on the vehicle, as well as
the vehicle's mass and inertial properties.
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2.1. SixDegrees of Freedom Aircraft Model

Six Degrees of Freedom Air Vehiclaodel mainly consist of six components, and these are
shown below using flowchart with their interactions.

— m» Acrodynamic

Equations of
Motion

MassProperties ]7’

5E levator
5At'leron
o Rudder
5Tmsr

-

>
_ Qutputs

» Propulsion

— | Environment |

Figurel. Six Degrees of Freedom Model Hierarchy

In addition to the components above, there are other components in a 6DOF model such as
actuators, sensors, and control law. Since, they do not have any impact on the algorithm, they
will be omitted. With the data available on the literature, F16 airizraftosen and will be used

in the modelling section.

2.1.1.Aerodynamics Model

The aerodynamic database is obtained from the NASA as tabular form, which are created using
wind tunnel testsDatabase is a function of angle of attack, angle of sideslipsarfdce
deflections. Dimensional properties are given in the table shown p&Jow

Tablel. Dimensional Parameters

Parameter Name Value Unit
Wingspan 9.144 m
Wing Area 27.870 m?
Mean Aerodynamic Chord  3.450 m

2.1.2.MassModel

Mass properties are assumed to be constant during flight conditions and shown in the table
below|[9].
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Table2. Mass Properties

Parameter Name Value Unit
Mass 9298 kg

o 12874 kg*m?
lyy 75673 kg*m?
1, 85552 kg*m?
e 1331 kg*m?
Ly 0 kg*m?
ly, 0 kg*m?

2.1.3.Propulsion Model

Engine trust values are obtained using published data as tabular form for different Mach
numbers and altitudd8]. The model has first order lag with a time constant for the difference
between throttle command input and the actual power IEM@l However, they are not
considered since they have no impact on the algorithm. Model takes the throttle command input,
Mach number and altitude to calculate the trust value.

2.1.4.Environment Model

To calculate the Mach number, dynamic pressure, angle of attack, angle of sideslip and dynamic
pressure, U.S. Standard Atmosphere model is (k&

2.1.5.Equations of Motion Model

The equations of motion model are a crucial component of any flight simulation or analysis,
particularly for aircraft or air vehicle models. These equations describe the dynamics of the
vehicle's motion in six degrees of freedom, includingréaslational and rotational motion. The
importance of the equations of motion model lies in its ability to accurately represent the
behavior of the air vehicle in response to different flight conditions, including variations in
altitude, speed, and coatrinputs. This model is essential for understanding how the vehicle
will respond to different flight scenarios, as well as for designing and optimizing control
systems for the vehicle. In addition, the equations of motion model can also be used for
trajedory planning and optimization, as well as for evaluating the overall performance and
safety of the air vehicle. Equations are now constructed with assumptions giverjiilow

1) Aircraftis a rigid body.

2) Earth is and inertial reference inertial frame.
3) Mass is constant.

4) Earth is flat and nonotating.

5) Atmosphere is uniform and stationary.

With the given assumptions above, equations are constructed. State variables are chosen as
angular rates, Euler angles, body velocities, and positions.

® 00YOoU M%¥—Thwoa

Control inputs are chosen as below.
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Y1 hAR
Where;] B A R inputs are the aileron, elevator, rudder, and throttle inputs respectively.

With defined states and inputs, state derives now can be defined as a function of states and
inputs of the aircraft.

A QMY

2.2.Trim Algorithm

Trim algorithm is chosen as Mulariate NewtorRaphson method and the purpose of the
algorithm is to find the state variables and the control inputs that satisfy the state derivatives and
the outputs.

o QY
The Multi-variate NewtorRaphson formulation given as below.
° ° Oe Qe

Where, e is the combination of the states and inputss the Jacobian matrix, aris the
constrained equations as shown below.

o hY
v~ & — e E — o Il
11 _ '
I4— @ i ] E _.I’I

Ve 11 '
I e é é Y]
1l ]
i — 8 — ¥

Process is summarized in the below flow chart.
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2.2.1.Trim Types

Guess an initial value for x

!

Calculate Jacobian Matrix |-

Y

Calculate constrained
equations F(x)

Y

Calculate the new value of
X

Y
-~ convergence ™. _

.
| Terminate |w—ves— criteria achieved?

No

¥

Iteration = Iteration + 1

Figure2. NewtonRaphson algorithm

In literature there are many trim types that has been used frequently. Some of them are the
straight flight, pultup, steadystate turn, pusbver[2]. Many more can be defined according to
the user needs. For simplicity one of them is chosen and exglagbelow.

2.2.1.1.Pull-up Trim

The pultup trim condition is a specific trim point for an aircraft where the pilot applies a
positive pitch input to initiate a climb. In pdp, trim is defined using 10 constrained equations
and 10 corresponding unkivas, as shown in the table below.

Table3. Pultup Trim

Constrained Equations Values Unknowns | Defined Variables
True Air Speed (TAS) User Defined ) p=0

Gamma 0 ) r=0

Load Factor (Iy) 0 1 r =0

Load Factor (1Y User Defined 1 z (Altitude) = User defined
U 0 u x=0

Vo 0 \Y y=0

0 0 w

/A 0 %0

G- 0 —

A 0 q
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2.3.TrimMap

The most important point of the Newton Raphson method is the initial conditions, and they
must be selected carefully becawssdection of these initial conditions may lead us nowhere
near the solution. Therefore, an algorithm is placed to find as much as possible trim conditions
to the aircraft trim problem by choosing the optimum initial conditions for the Newton Raphson.
It is an iterative algorithm and consist of 4 main parts. These are,

1 Base Layer

1 Neighbor Layer

1 Extrapolation Layer
1 Interpolation Layer

To be able to apply the algorithm, an envelope is chosen and bounded by Mach number and
altitude.

Table4. Flight Envelope

Envelope Parameter Range Unit
Mach [0.2:0.05:1.2] -
Altitude [0:2000:40000] ft

2.3.1.Base Layer

In the base layer, all parameters except the forward velocity compbieimitialized by zero

since it has been observed that, it has the most impact while finding trim conditions. Whole
envel ope is scanned wusing these initial condi i
values are saved for the next layers.

Table5. Base Layer initialization algorithm

Unknowns (e) Initialization value
9 0

9 0

q 0

q 0

u True Air Speed (TAS)
\% 0

w 0

%o 0

— 0

q 0

2.3.2.Neighbor Layer

A

In the neighbor layer, conditions are initializedbbyh e nei ghbor 6s tri mmed po
inputs. Neighbor locations and the algorithm are defined and found as shown in the example
below. Assume aircraft is to be trimmed at 0.6 Mach and 16000 ft altitude.
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Find the location of the point using range definn Table 4. Location is calculated, finding
the order from the breakpoint table.
D€ wdo Q¢ j ufw

Mach

0,2 0,25/ 03| 035{ 04| 045]| 05| 0,55| 06| 0,65{0,7][ 0,75] 08| 0,85]/ 09| 0,95|1]| 1,05]1,1]| 1,15|1,2

Altitude

4000

8000

12000

16000

20000

24000

28000

32000

36000

40000

Figure3. Location of the Trim Point

Find the locations that touches the trimmed condition. A point on envelope has 8 neighbor
locations unless iis on the outer edge. Locations are found as adding and subtracting by
one from the trim point.

0 Q@LE T 0 & o e vy h oy hthohglwhtip thufp Thoelp 1

Mach

0,2]0,25/03) 035|04| 045/05]| 055|/06| 065/0,7| 0,75/08]| 085/09|095[1.0]105/11|115]12

Altitude

4000

8000

12000

16000

20000

24000

28000

32000

36000

40000

»w

Figure4. Neighbor Locations

Select the trimmed neighbor locations and eliminate the others.

Take the state vector of the neighbor trimmed point and use it as initial condition for
Newton Raphson.

Do step 4 for all the neighbor trimmed locations, until point is trimmed or there is no
neighbor left to be tried.

2.3.3.Extrapolation Layer

In the extrapolation layer, conditions are initialized by the extrapolating the trim states of the 2
selected points. Points and the algorithm are defined and found as shown in the example below.
Assume aircraft is to be trimmed at 0.6 Mach and 16000 ft altitude.
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1. Find the distance difference between the trim point and the neighbor locations.
0Qi 6 weudQ thyhviphephthohgrohtip thulp Thelp o
0Qi 0wt githnip h plp hpfth phthph phrh ph ph p

2. Subtract distance to each neighbor location to find the poiat.
06 0 Qi Q¢ o rhphuhph(phphthohcphohﬂp Thulp Th(phD T 00 60O OQ
06 0 Qi€ Q¢ o ofx hulx hxlx hotwhxwholp phulp phxip p

3. Merge the outer points with the nelghbor conditions to find the pomts

Owoi ®ONEawo theﬂ" ﬁxﬁéo%hTm )‘fﬁhy}:ﬁ%“”" Th%:g

Mach

0,2] 0,25/03)| 0,35/0,4| 0,45/ 05| 055|0,6| 0,65/0,7| 0,75/ 08| 0,85/ 09| 095(1.0] 105/1,1| 115|112

4000

8000 O ) %,
12000 Q. PO
o | 16000 \SHAS, SHAS
g 20000 CloINS
24000 %) 0] Q

28000

32000
36000
40000

Figure5. Extrapolation Points

4. Select the trimmed points and eliminate the others. If one of the extrapolation point has no
trim, then eliminate the combination also. Since it is impossible to extrapolate using one

point.
5. Extrapolate the trim state conditions for the trim point.
W CZw W

6. Do step 4 and 5 for all the extrapolation trimmed locations, until point is trimmed or there is
no point left to be tried.

2.4.Interpolation Layer

In the interpolation layer, conditions are initigiz by the interpolating the trim states of the 2
selected points. Points and the algorithm are defined and found as shown in the example below.
Assume aircraft is to be trimmed at 0.6 Mach and 16000 ft altitude.

1. Find the distance difference between the fpioint and the neighbor locations.
0"Qi 6 & &ulQ rhphuhphcphphrhoh(phohﬂp Thurp Thcptp) T
0Qi 6wt gidhrip h plp hpfth phph p hmh ph ph p

2. Add distance to each neighbor location to find the conjugate points.
6 ¢ ¢ Q6O thyhviphephthoheohtip thulp thelp 1 0Qi 6 ®E ©Q
6 ¢ ¢ Qo DO fip Thulp thtip h gl htho h e h vy hthp

3. Merge the conjugate points with the neighbor conditions to find the interpolation points.
0% 0 Qi 1) & ﬁa(;rgpn UﬁnhTwnhmh%hT&%Um Th(prp n
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4. Eliminate the same points

‘0¢ 0 Qi nsuoeum@

:Y(
'3_‘ _g<

. ofp o Tho
hﬁDh(phw

égaQE;<

Mach

0,2] 0,25/03) 035/04| 045/05]| 055|0,6| 065/0,7| 0,75/08]| 0,85|/09| 095(1.0] 105/1,1| 115|112

0

4000

8000

12000

16000

TP

20000

Altitude

24000

28000
32000
36000

40000

Figure6. Interpolation Points

5. Select the trimmed points and eliminate the others. If one of the interpolation points has no
trim, then eliminate th combination also. Since it is impossible to interpolate using one

point.
6. Interpolate the trim state conditions for the trim point.
W

C
7. Do step 5 and 6 for all the interpolation trimmiedations, until point is trimmed or there is
no point left to be tried.

2.5.TrimMap Cycle

Base layer, neighbor layer, extrapolation and interpolation layers are in a cycle and will be
running one after another until no new trim is found.
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Create Base Layer using the values given in Table.5

Find the points that could not trimmed

)’

Start Neighbor Layer

'

1. Find the location of the no trim points,

2. Find the locations of neighbor points for no trim points,

3. Select the trimmed neighbor conditions, eliminate others,
4, Take the state vector of the trimmed neighbor points, and
use it as a initial condition for Newton-Raphson,

5. Try all the neighbor points untill trim is achived or there is
no neighbor points left to be tried.

|’

TotalTrimPoint_1 = Total number of point that is timmed,
Iteration = Iteration +1 No

r\’e If mod(lteration,2) == 0 Nm—l
Start Interpolation Layer ] [ Start Extrapolation Layer

1. Find the location of the no trim points, 1. Find the location of the no trim points,
2. Find the locations of interpolation points for no trim points, 2. Find the locations of extrapolation points for no trim points,
3. Select the trimmed conditions for the interpolation points, 3. Select the trimmed conditions for the extrapolation points,
eliminate others, eliminate others,
4. Take the state vector of the trimmed interpolation points, 4. Take the state vector of the trimmed extrapolation points,
and use it as a initial condition for Newton-Raphson, and use it as a initial condition for Newton-Raphson,
5. Try all the points untill trim is achived or there is no 5. Try all the points untill trim is achived or there is no
interpolation points left to be tried. interpolation points left to be tried.

TotalTrimPoint_2 = Total number of point that is trimmed TotalTrimPoint_3 = Total number of point that is timmed

l ]

If TotalTrimPoint_1 == TotalTrimPoint_2 == TotalTrimPoint_3

ve

Figure7. TrimMap Algorithm scheme

An example is given below for the envelope given in Table 4. Ones mean that the point is
trimmed, zeros means that point could not be trimmed.

Mach

0,2]0,25/0,3]/0,35/0,4(/0,45[/0,5]0,55/0,6/0,65|0,7/0,75/08]0,85/09]09|1]105[1,1|1,15]|12

Altitude

Figure8. Base Layer with an 86 TotalTrimPoint
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Mach

1(105(1,1| 1,15]1,20

Altitude

Figure9. Neighbor Layer with 141 TotalTrimPoint

Mach

095(1(105]|1,1]| 115|112

0,2] 0,25| 0,3] 0,35/ 0,4 0,45/ 0,5| 0,55| 0,6 0,65| 0,7| 0,75| 0,8| 0,85| 0,9

Altitude

Figure10. Extrapolation Layer with 152 TotalTrimPoint

Mach

0,2]| 0,25| 0,3 0,35| 0,4 0,45| 0,5]| 0,55| 0,6| 0,65| 0,7]| 0,75| 0,8]| 0,85| 0,9] 0,95| 1| 1,05| 1,1| 1,15| 1,2

Altitude

Figurell. Neighbor Layer with 152 TotalTrimPoints
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Mach

0,2]| 0,25| 0,3] 0,35| 0,4] 0,45| 0,5| 0,55| 0,6| 0,65| 0,7| 0,75/ 0,8| 0,85| 0,9 0,95| 1| 1,05| 1,1] 1,15| 1,2

(]
=]
2
<
Figurel2. Interpolation Layer with 155 TotalTrimPoint
Mach
0,2| 0,25/ 0,3] 0,35| 0,4| 0,45| 05| 0,55| 0,6| 0,65| 0,7| 0,75| 0,8| 0,85| 0,9 0,95| 1| 1,05 1,1| 1,15] 1,2

(]

°

2

<

1 1 i

Figure13. Neighbor Layer with 162 TotalTrimPoint

Mach
0,2| 0,25| 0,3| 0,35| 0,4| 0,45| 0,5| 0,55| 0,6| 0,65| 0,7| 0,75| 0,8| 0,85| 0,9| 0,95| 1| 1,05| 1,1| 1,15| 1,2

Altitude

Figurel4. Extrapolation Layer with 167 TotalTrimPoint
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Mach
0,2]| 0,25| 0,3]| 0,35| 0,4] 0,45| 0,5| 0,55| 0,6| 0,65| 0,7| 0,75| 0,8| 0,85| 0,9| 0,95| 1| 1,05| 1,1| 1,15| 1,2

Altitude

Figurel5. Neighbor Layer with 167 TotalTrimPoint

Mach

0,2]025/03(03[04|045|05|055|06|065/0,7(075/08|085[09|09|1[105]1,1]115]1.2

Altitude

Figurel6. Interpolation Layer with 168 TotalTrimPoints

Algorithm is stopped after that point since no poirttitamed after the neighbor and extrapolation layers.

2.6. Validations by Simulation

To be able to make sure that the trim point is the solution, a random point is chosen, and
simulation is run.

Table6. Simulation point properties

Constrained Equations Values Defined Variables
Mach 0.6 p=0

Gamma 0 r=0

Load Factor (Iy) 0 [ =0

Load Factor (Y 2 z (Altitude) = 10000 ft
U 0 x=0

V- 0 y=0

0 0

Y 0

g~ 0

A 0
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13500

13000

12500 [~

12000

11500

z [ft]

11000

10500

10000

9500 [~

9000 ~

1 1 | 1 1 1 1 I 1 1

0 500 1000 1500 2000 2500 3000 3500 4000 4500
x [ft]

Figurel?. Pullup Simulation result

3. Conclusion

To conclude, total of 167 points could be trimmed and 82 of them was found using the
algorithm. It can be said that algorithm doubled to trim conditions. Most important regions can
be stated as transonic and abaamsonic. Algorithm can be extended to any trim type with a
given envelopeSimulation for the selected shows that, trim is indeed achieved with the given
pull-up maneuverlt has been seen that, algorithm is very promising and very robust over
almost theentire flight envelope for finding new trim conditions.
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¥zet:

Antibiotic resistance is a globally emerging health care concern. In recent years,
major difficulty in treatment of diseases such as tuberculosis, mafar@monia
and certain nosocomial infectiom is the presence of multi drugsistant
pathogens. Irthis regard, availability of the alternative antimicrobial materials is
of paramount importance. Bacteriocins are ribosedegived antimicrobial
peptides generated byast majority of bacteriato gain advatege over their
competition. Bcteriocinsfrom ladic acid bacteria (LAB)are oftenemployedas
natural food preservativem food industry to increase the shéfé of products.
Their utilization as antimicrobial and antiancer agents in medical and veterinary
treatments have been proposed. Therefore, discovery of new bactgrodircer
LAB strains will benefit health and food industry applications.

In this study bacteriocinproducer LAB strains were isolated from watmrffalo
milk samples collected fromairy farmslocatedi n Sor gun and Akdaj maj den
districts of Yozgat Provinc&elective culture media were used for isolation of LAB
genera including Lactobacillus, Enterocarscand Bifidobacterium. Screening of
bacteriocin producer strains were carried out by revesigke agar spot test using
E. coli and S. aureus as indicator bacteria. A further verification of bacteriocin
activity was carried out using neutralized ekle supernatants via agar well
diffusion assayLAB isolates were characterizeging miscellaneoudiochemical
methods including TSI, MRP, indole and catalase tests,. Majority of the
bacteriocin producer strains formed some degree of inhibition zone against
selected indicator bacteria implying broad bacteriocin antimicrobial activity
spectrumwhich might enable their utilization as novel antimicrobial agents.

Anahtar Kelimeler: bacteriocin, lactic acid bacteria, water buffalo milk,
antimicrobial activty
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Abstract

Being located at the interface of intracellular and extracellular regions of
biological cells, membrane proteins (MPs) mediate many vital events including
signal transduction, energy gemBecauget i on, sel ect.i
of these regulaty properties, nearly 70% of currdgtFDA approvedirugs on the
market target membrane proteinBespite their importance, low abundance of
MPs in natural resources is one of the major bottlenecks in studying their structure
and functionality. Moreover, Rls have been employed imiscellaneous
applications such as sensor technology, optogenetics, biomimetic separation
membranes, Hvitro photosynthesis leads to an ever increasing demand for
avaliability of MPs. Recombinant expression of MPs from heterokbgapresion

hosts was proven to be challenging especially for mammalian MPs due to
improper folding, inclusion body formation and toxic effects on host organism.
Therefore, development of alternative expression host systems for functional MP
expression is of critical importance. Purple noBsulphur bacteria from
Rhodobacter genus are known for their diverse metabolic pathways and intensively
studied as model organisms in photosynthetis research. Under anaerobic,
photosynthetic growth mode, plasma membranése area of Rhodobacter ssp
immensely increase to accomodate the photosynthetic apparatus. An order of
magnitude higher membrane surface area with inducible expression vectors
imparts Rhodobacter sp as an attractive recombinant MP expression host.

In this studywe employed codon optimized MISTIC chaperonin protein gene as N
terminal and mBanana fluorescent protein gene agr@inal fusion partner for
human AQP6 and AQP9 genes for-expression in Rhodobacter sp. Cloning
procedures were carried oun E. coli Topl0 and expression vectors were
transfered in Rhodobacter by biparental mating using E. coli Spif. Protein
expression was investigated under semviobic and photosynthetic growth modes
using two different promoters. A significant impement in expression titers was
observed with MISTIC fusions as monitored by $12&E.

Keywords membrane proteins, Rhodobacter, MISTIC fusion, recombinant gene
expression
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Turkey,E-mail:uyanik@ee.hacettepe.edu.tr

¥ z eMechanical stimuli, including the stretch, shear stress and pressure, modulate
extracellular functions by activating mechanotransduction pathways, and gene and
protein expressions. As a result of mechanoresponse, phenotype or funtion of a cell can
alter. Mechanical signal transduction is crucial feell growth, development,
differentiation, interaction with other k& Besides, lie transduction of mechanical

force into biochemical signals plays an important role in homeostasis of tissues such as
skeletal muscle, cardiac muscle, bone, cartilage, and vessefy. defect at
mechanotrusdution often leads to pathology in organism homeostasis.

In this present study, a membrane based cell stretching device has been designed to
apply uniaxial or biaxial mechanicatress on cells by sinusoidaNgarying stretch of
different magnitudes {20%), frequencies (0i2 Hz), and patternsThe cells are
subjected to the mechanical stram a controlled and homogeneous manngre

device provides redlme data collectionComputeraided software was used in the
mechanical design of the elecimechanical cell stretching device and a preliminary
prototype was produced using machining methods.

As a result, this device has rendered examination of the effects of mechaninadrstra

cells possible. It, with its potential to be used in many cell types and tissues, will
provide researchers opportunities for understanding the pathophysiology of the
diseases, explaining the regeneration pathways associated with tissue damage and
finding effective drugs.

Anahtar Kelimeler:mechaotransduction, mechanobiology, cell stretching
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Abstrad: Solar panels are devices that convert sunlight into electricity. The
efficiency and performance of solar panels depend on several factors, including the
quality and design of the panel's glass cover. In recent years, advances in glass
technologyhave led to the development of specialized glasses that enhance the
efficiency and durability of solar panels.

This article provides an overview of the different types of glass used in solar
panels, including tempered glass, arflective glassselfcleaning glass, and
anti-fogging glass. It discusses how each type of glass works to improve the
performance and longevity of solar panels, and how these glass technologies are
constantly evolving and improving.

Overall, the article highlights the ingptance of glass technology in the
development of efficient and durable solar panels, and how ongoing research and
innovation in this field are essential for the congdwgrowth of the solar industry

Keywads Solar panels efficiency, solar glassgkiss technology.

1. Introduction

Solar energy is a clean, renewable and unlimited source of energy. Solar energy is more
environmentally friendly and more economical in the long run compared to fossil fuels. Solar
panels are used to convert solar epengo electrical energy. Solar panels consist of a series of
cells, usually made of silicon crystals, and these cells generate electrical energy when exposed
to sunlight. Solar panel glasses are an important component that protects the solar celts and als
allows the sun's rays to enter the panel. However, solar panel glasses may cause some energy
loss due to the reflection of the sun's rays from the glass surface. Therefore, different
technologies have been developed to increase efficiency by redudedivay and increasing
absorption of solar panel glasses. In addition, properties such as water resistance and durability
of coatings applied to solar panel glasses can also affect efficiency.

Of course, solar energy has quickly become popular as amemeéntally friendly energy

source in recent years. Therefore, the efficiency of solar panels is becoming more and more
important with the increasing demand for renewable energy sources. Solar panel glasses are one
of the main components of solar panels &ave a significant impact on the efficiency of the
panel.
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For this reason, research and development continues to increase the efficiency of solar panel
glasses. These studies can help make solar panels more efficient and environmentally friendly.
Therefore, research on the design and materials of solar panel glasses is important as it has great
potential in the solar industry.

This article examines the different technologies and methods used to increase the efficiency of
solar panel glasses, focngion the different factors that affect the efficiency of solar panel
glasses. The article aims to be a resource for researchers and industry experts working on solar
panel glass.

In this article, we will examine the different technologies used to inctbasfficiency of solar
panel glasses. We will also consider the effect of humidity on the efficiency of solar panel
glasses.

2. Solar Panel Glasses and Efficiency

Solar glass is a type of glass that is designed to absorb and convert solar energgtiitityele

[1]. It is made by coating traditional glass with thin layers of transparent conductive oxide and
photovoltaic material [2]. This technology allows buildings to generate their own electricity by
integrating solar panels into the building's windptiis reducing the need for traditional solar
panels [1].

One of the key factors that affect the efficiency of solar glass is its ability to convert solar
radiation into electricity. The efficiency of solar glass is measured by the amount of sunlight it
can convert into electricity, which is known as the power conversion efficiency (PCE) [2]. The
higher the PCE, the more electricity can be generated from a given area of solar glass.

According to recent research, the efficiency of solar glass has beeitysteadasing over the

years. In 2020, researchers at the University of Michigan reported that they had developed a
new type of solar glass that had a PCE of 8.1%, which is a significant improvement over
previous iterations [3]. This increase in efficigneas achieved by using a new material that
was more effective at capturing sunlight and converting it into electricity.

Another factor that can impact the efficiency of solar glass is its transparency. In order to be
effective, solar glass must be trangwd enough to allow sunlight to pass through, while also
being opaque enough to capture and convert the solar radiation into electricity [1]. Achieving
this balance can be challenging, but recent advancements in material science have made it
possible to eate solar glass that is both highly efficient and transparent [2].

In conclusion, solar glass is a promising technology that has the potential to revolutionize the
way we generate electricity. As its efficiency continues to improve, it is likely thatillveee

an increasing number of buildings incorporating solar glass into their design. With the potential
to reduce our reliance on traditional energy sources, solar glass could play a key role in the
transition to a more sustainable future.

213
Proceedings Book



INSAQnternational Researches Congress on Natural and Engineering SciencelRIESA3) Iﬂ&@

3. Factors Afecting the Efficiency of Solar Panel Glasses
3.1. Glass Quality

The quality of the glass used in solar panel glasses is a critical factor affecting the efficiency of
the panels. Glass should be transparent, durable and able to withstand envirotonelittahs

such as temperature and humidity. The use of low quality glass can cause the efficiency of the
panels to decrease [4]. The thickness of the glass used in the panel can also affect the efficiency
of the panel. Thicker glass can absorb more lighich can reduce the efficiency of the panel.
Therefore, it is important to choose the right glass thickness for solar panel glasses [5].

A study by Ye et al. [6] investigated the effect of glass surface roughness on the efficiency of
solar panel glasse$he study found that rougher surfaces increase the efficiency of the panels
due to better light retention and better light absorption. The study suggested that future research
should focus on optimizing the surface roughness of the glass to further entpeoefficiency

of solar panel glasses.

3.2. Type of Photovoltaic Material

The type of photovoltaic material used in solar panel glasses is also an important factor
affecting the efficiency of the panels. There are several types of photovoltaic matechalas
silicon, cadmium tellurium, copper indium gallium selenide, and organic photovoltaics. Silicon
is the most widely used material in solar panel glass due to its high efficiency and low cost [7].
However, the efficiency of silicebased solar panelagses can be improved using advanced
manufacturing techniques such as passivation, texturing, and surface engineering [8].

Cadmium telluride is another material commonly used in solar panel glasses due to its high
efficiency. However, cadmium is a toxialsstance that limits its widespread use. A study by
DO Scanlon et al. [9] investigated the use of-tmxic zinc oxide as an alternative to cadmium
telluride in solar panel glasses. The study found that the use of zinc oxide resulted in
efficiencies compable to cadmium telluride, while also being rioric and coseffective.

3.3. Panel Design

The design of the panel can also affect the efficiency of the panel. The panel design should be
optimized to maximize the absorption of sunlight and minimize thect®n of sunlight. The

use of antreflective coatings can help reduce the reflection of sunlight and increase the
efficiency of the panel [10]. The use of concentrator photovoltaic technology can also increase
the efficiency of solar panel glasses loyncentrating sunlight on a small area of the panel [11].

A study by A. Kumar et al. [12] explored the use of a hybrid approach combininguaféce
solar panel design with a concentrator photovoltaic technology. The study found that using a
hybrid approah led to significant improvements in the efficiency of solar panel glasses.

214
Proceedings Book



INSAQnternational Researches Congress on Natural and Engineering SciencelRIESA3) Iﬂ&@

3.4. Environmental Conditions

Environmental conditions such as temperature and humidity can also affect the efficiency of
solar panel glasses. As the temperature increasesffitiency of the panel decreases. For this
reason, it is important to keep the panel temperature at optimum levels in order to increase the
efficiency of solar panel glasses [13]. The use of cooling systems such as heat sinks and fans
can help keep the pal temperature at optimum levels [14]. Humidity can also affect the
efficiency of solar panel glasses, high humidity causes the efficiency of the panel to decrease.
Therefore, it is important to protect the panel from high humidity [15].

And also it is ntural for solar panel glasses to accumulate dust from the outside environment. In
many previous studies, the effects of accumulated dust on the performance of Solar panels have
been investigated. When the studies on this subject are examined, it hasteeendd that

the dust accumulated on the surface of the panel can reduce the efficiency of the system by up to
50%.

4. Approaches for Improving the Efficiency of Solar Panel Glasses
4.1. New Materials

One approach to improving the efficiency of sgb@nel glasses is the development of new
materials with enhanced optical and electrical properties. Several materials have been proposed
for this purpose, including perovskite materials, carbon nanotubes, graphene, arurgaeial
frameworks (MOFs). Pergkite materials are a type of hybrid orgaimorganic material with
excellent optical and electrical properties [16]. Perovskite materials have been shown to exhibit
high light absorption and conversion efficiency when used as the active layer in Bslfr7ge

The use of perovskite materials in solar panel glasses could potentially improve their efficiency
by increasing the amount of solar energy that is absorbed and converted into electricity.

Carbon nanotubes and graphene are two other materialsatieabeen proposed for use in solar

panel glasses. Carbon nanotubes are known for their excellent electrical conductivity, high
thermal conductivity, and strong mechanical properties [18]. Graphene, on the other hand, is a
single layer of graphite with igue optical and electrical properties [19]. Both carbon
nanotubes and graphene have been proposed for use as transparent conductive coatings on solar
panel glasses to improve their electrical conductivity and optical properties [20].

Metalorganic framewrks (MOFs) are a type of porous material with high surface area and
tunable chemical and physical properties [21]. MOFs have been proposed for use as the active
layer in solar cells due to their high charge separation efficiency and tunable opticaligsopert
[22]. The use of MOFs in solar panel glasses could potentially improve their efficiency by
increasing the amount of solar energy that is absorbed and converted into electricity.

4.2. Advanced Coatings

Another approach to improving the efficiency of asopanel glasses is the use of advanced
coatings. These coatings can be designed to selectively reflect or absorb certain wavelengths of
solar radiation, allowing for more efficient harvesting of solar energy. Additionally, coatings
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that can seltlean orrepel dust and dirt could help to improve the performance of solar panel
glasses over time.

One type of advanced coating that has been proposed for use on solar panel glasses-is the anti
reflective coating. Antreflective coatings are designed to reduoe amount of light that is
reflected back from the surface of the glass, thereby increasing the amount of light that is
transmitted into the solar cells [23]. Another type of coating that has been proposed for use on
solar panel glasses is the selectivaticm. Selective coatings are designed to absorb certain
wavelengths of solar radiation while reflecting others, allowing for more efficient harvesting of
solar energy [24]. Additionally, setfleaning coatings that use superhydrophobic materials have
beendeveloped to reduce the accumulation of dust and dirt on the surface of solar panel glasses
[25].

4.3. Optimization of Glass Thickness and Angle of Incidence

The efficiency of solar panel glasses can also be improved by optimizing their thickness and

angk of incidence. The thickness of the glass can affect the amount of light that is absorbed and
transmitted by the solar cells. Thicker glasses can absorb more light, but they can also reduce
the amount of light that is transmitted to the solar cells [@®timizing the thickness of the

glass can help to balance these factors and improve the efficiency of solar panel glasses.

The angle of incidence of the solar radiation can also affect the efficiency of solar panel glasses.
The angle of incidence is thegla between the incoming solar radiation and the normal to the
surface of the glass. Solar panel glasses are typically installed at an angle to maximize the
amount of solar radiation that is incident upon them. However, changes in the angle of
incidence thoughout the day and across the seasons can affect the efficiency of solar panel
glasses. The use of tracking systems that adjust the angle of incidence of the solar radiation can
help to improve the efficiency of solar panel glasses [27].

4.4, Technologial Advances in Solar Panel Manufacturing

The manufacturing process plays a crucial role in the efficiency and cost of solar panels.
Technological advances in solar panel manufacturing have led to significant improvements in
efficiency and cost reduction.oF instance, the use of screen printing technology for the
fabrication of silicon solar cells has enabled kigtume production at low cost [28]. Another
technological advancement is the use of laser processing for the fabrication-fdfrttsalar

cells, which allows for precise control of the material properties and reduces material waste
[29].

Moreover, 3D printing technology has the potential to revolutionize solar panel manufacturing
by enabling the production of customized and complex shapes, mgdueiterial waste, and
lowering the cost of production [30]. Research is ongoing to explore the use of 3D printing
technology for the fabrication of solar panels.

Aside from the established solar panel technologies, there are emerging technologiesrthat off
potential for higher efficiency and lower cost. One such technology is organic solar cells, which
use organic materials instead of inorganic materials like silicon. Organic solar cells have the
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advantage of being flexible, lightweight, and printable kimga them suitable for various
applications. However, organic solar cells currently have lower efficiency compared to
inorganic solar cells and are less stable. Research is ongoing to improve the efficiency and
stability of organic solar cells [31].

Anothe emerging technology is perovskidicon tandem solar cells, which combine the high
efficiency of perovskite solar cells with the stability of silicon solar cells. Perovsikiten
tandem solar cells have shown efficiencies of over 29%, surpassiefitrency of individual
perovskite and silicon solar cells. However, challenges remain in scaling up the production and
ensuring the longerm stability of perovskitsilicon tandem solar cells [32].

5. Environmental Impact of Solar Panel Efficiency Improvement

Improving the efficiency of solar panels has the potential to significantly reduce the
environmental impact of solar energy generation. Higher efficiency means that fewer solar
panels are needed to generate the same amount of electricity, ratiedangd use and material
consumption of solar energy systems. Moreover, higher efficiency means that less energy is
required to produce and transport solar panels, reducing the carbon footprint of solar energy
systems.

However, the production of solar s and their endf-life disposal can still have
environmental impacts, such as the emission of greenhouse gases during manufacturing and the
accumulation of toxic waste in landfills. It is important to consider the environmental impact of
solar panel prduction and disposal in the pursuit of higher efficiency and to develop
sustainable practices for the production and disposal of solar panels.

6. Challenges and Future Directions

While the efficiency of solar panel glasses has improved significantly @mrgears, there are

still challenges that need to be addressed to enable the widespread adoption of solar energy. In
this section, we will discuss some of these challenges and future directions for improving the
efficiency of solar panel glasses.

One chdknge is the cost of manufacturing and installing solar panels. While the cost of solar
panels has decreased significantly in recent years, it is still higher than traditional fossil fuel
energy sources. Further research is needed to developffamitve manufacturing processes

and installation techniques for solar panels.

Another challenge is the limited availability of raw materials for solar panels. Some materials
used in solar panels, such as indium and tellurium, are rare and expensive. Reseau#dison
develop alternative materials that are abundant aneetfestive.

Future directions for improving the efficiency of solar panel glasses include the development of
new materials, such as perovskite materials and quantum dots, and the optimitation
manufacturing processes, such as 3D printing and screen printing [33,34]. Additionally,
advancements in energy storage technology, such as batteries and capacitors, will be critical to
enable the widespread adoption of solar energy.
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7. Discussion

The gproaches discussed above offer promising solutions for improving the efficiency of solar
panel glasses. However, each approach has its own set of challenges and limitations. For
example, the use of new materials such as perovskites and MOFs requir@sresé#arch to
determine their longerm stability and performance under varying environmental conditions
[35]. Additionally, the high cost of these materials may limit their commercial viability.

The use of advanced coatings offers a more practical @oltdr improving the efficiency of

solar panel glasses. Antflective and selective coatings have been shown to be effective in
increasing the amount of solar energy that is absorbed and transmitted by solar panel glasses
[36]. Additionally, the developent of selfcleaning coatings could help to reduce the
maintenance costs associated with solar panel glasses.

Optimizing the thickness and angle of incidence of solar panel glasses is a simple yet effective
approach for improving their efficiency. Howevéjs approach may not be suitable for all
situations, such as in urban environments where there may be limited space for solar panel
installations. The use of tracking systems that adjust the angle of incidence of solar radiation
offers a more flexible dotion for maximizing the efficiency of solar panel glasses in varying
environmental conditions.

8. Conclusion

The efficiency of solar panel glasses is a critical factor that affects the performance of solar
power systems. Researchers have proposed seygmalaches for improving the efficiency of

solar panel glasses, including the development of new materials, the use of advanced coatings,
and the optimization of the thickness and angle of incidence of the glass. While each approach
offers promising solibns, they also have their own set of challenges and limitations. Further
research is needed to determine the {mmm stability and performance of these approaches
under varying environmental conditions. Nonetheless, the development of more efficent sol
panel glasses could help to accelerate the adoption of solar energy and reduce our reliance on
fossil fuels.
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