8. ULUSLARARASI ERCIYES
BILIMSEL ARASTIRMALAR
KONGRESI

KONGRE KITABI

EDITOR
PROF. DR. MUSTAFA TALAS




8. ULUSLARARASI ERCIYES

BILIMSEL ARASTIRMALAR
KONGRESI

01-02 EKIM 2022
KAYSERI

KONGRE KITABI

EDITOR
PROF. DR. MUSTAFA TALAS

Copyright © 2022 by iksad Global publisher

All rights reserved. No part of this publication may be reproduced, distributed or transmitted

in any form or by any means, including photocopying, recording or other electronic or
mechanical methods, without the prior written permission of the publisher, except in the case

of brief quotations embodied in critical reviews and certain other noncommercial uses

permitted by copyright law.
Institution of Economic Development and Social
Research Publications®
It is responsibility of the author to abide by the publishing ethics rules.
Iksad Global Publications — 2022©

ISBN: 978-625-8246-19-3




8. ULUSLARARASI ERCIiYES BIiLIMSEL ARASTIRMALAR KONGRESI
o 01-02 Ekim 2022, Kayseri

K
Z200m ongre programi

8. ULUSLARARASI ERCIYES
BILIMSEL ARASTIRMALAR KONGRESI

KONGRE PROGRAMI

Meeting ID: 876 6150 2341
Passcode: 011279

Zoom




A 8. ULUSLARARASI ERCIYES BiLIMSEL ARASTIRMALAR KONGRESI
U 01-02 Ekim 2022, Kayseri

200m Kongre programi

01.10.2022
CUMARTESI / 10:00-12:00
OTURUM: 1 SALON: 1/ MODERATOR

Dr. Ogr. Uyesi Mahir AKGUN

YAZARLAR UNIVERSITE BiLDiRi BASLIGI

ASSESSMENT of WATER-REDUCING
ADMIXTURE SIDE CHAIN LENGTH CHANGE
- CONSISTENCY RETENTION
PERFORMANCE in CEMENT MORTARS
HAVING DIFFERENT C3A CONTENT
EFFECT OF USING NANO-MATERIALS IN 3D

Veysel KOBYA
Kemal KARAKUZU Bursa Uludag
Assoc. Prof. Ali MARDANI Universitesi
Professor Kambiz RAMYAR

Hatice Gizem SAHIN Bursa Uludag
Assoc. Prof. Ali MARDANI Universitesi PRINTING CONCRETE MIXTURES, A
REVIEW
Dr. Ogr. Uyesi Bahadir Ercives Universitesi MANDALINA ATIKLARINDAN ELDE EDILEN
DEMIREL reryes Lniversitest PELETLERIN BAZI FiZiKSEL

Cukurova Universitesi

Do¢. Dr. Metin DAGTEKIN PARAMETRELERININ BELIRLENMESI

Ars. Gor. Dr. Abdullah Goger CELIK KILIFLI AL-B4C OZLU DAIRESEL
Ogr. Gor. Erkan Yilmaz Erciyes Universitesi TABAKALI KOMPOZITLERIN URETIM
Prof. Dr. Mehmet Baki Karamis YONTEMININ BELIRLENMESI
Ars. Gor. Dr. Abdullah Goger CIFT CIDARLI HIBRIT KOMPOZIT
Ismet Aydin YILMAZ Erciyes Universitesi MALZEMELERIN MEKANIK
Prof. Dr. Mehmet Baki Karamis OZELLIKLERININ ARASTIRILMASI
INCONEL 718 ALASIMININ

TORNALANMASINDA KESME KUVVETI
BILESENLERINI ETKILEYEN KESME
PARAMETRELERININ OPTIMIZASYONU
CUSTOM 455 PASLANMAZ CELIGIN
Aksaray Universitesi TORNALANMASINDA KESME SICAKLIGI VE
GUC TUKETIMININ DENEYSEL VE
NUMERIK ARASTIRILMASI
EVRISIMSEL SINIR AGLARI
Sercan YALCIN Adiyaman Universitesi KULLANILARAK PANKREAS KANSERININ
TESHISI

Ogr. Gor. Dr. Baris OZLU Aksaray Universitesi

Dr. Ogr. Uyesi Mahir AKGUN




AUTHOR(s)

Veysel KOBYA Kemal
KARAKUZU

Assoc. Prof. Ali MARDANI
Professor Kambiz RAMYAR

Hatice Gizem SAHIN
Ali MARDANI

Bahadir DEMIREL
Metin DAGTEKIN

Metin DAGTEKIN
Bekir YELMEN

Abdullah GOCER
Erkan YILMAZ
Mehmet Baki KARAMIS

Abdullah Gocer
Ismet Aydin Yilmaz
Mehmet Baki Karamig

Baris OZLU

Mahir AKGUN

SERCAN YALCIN

Tugrul VAROL
Mertol ERTUGRUL
Halil Baris OZEL

Tugrul VAROL
Mertol ERTUGRUL
Ramazan BULBUL
Mustafa ALTUNOK

Hakan KESKIN
Hac ismail KESIK
Ramazan BULBUL
Mustafa ALTUNOK

Mehmet GUNES
Bulut AKKUS

Suat KARAKAYA

8. ULUSLARARASI ERCIYES
BILIMSEL ARASTIRMALAR KONGRESI

1-2 Ekim 2022, Kayseri
ICINDEKILER

TITLE PAGE NO
ASSESSMENT of WATER-REDUCING
ADMIXTURE SIDE CHAIN LENGTH
CHANGE - CONSISTENCY RETENTION 1
PERFORMANCE in CEMENT MORTARS
HAVING DIFFERENT C3A CONTENT
EFFECT OF USING NANO-MATERIALS IN

3D PRINTING CONCRETE MIXTURES, A 7
REVIEW
MANDALINA ATIKLARINDAN ELDE
EDILEN PELETLERIN BAZI FiZiKSEL 15

PARAMETRELERININ BELIRLENMESI
ARTIFICIAL NEURAL NETWORKS
APPLICATION FOR MODELLING OF
WASTEWATER TREATMENT
PLANT(WWTP)
PERFORMANCE”EXAMPLE OF YUREGIR
WWTP?”

22

CELIK KILIFLI AL-B4C OZLU DAIRESEL
TABAKALI KOMPOZITLERIN URETIM 27
YONTEMININ BELIRLENMESI

INVESTIGATION OF MECHANICAL
PROPERTIES OF DOUBLE LAYER

HYBRID COMPOSITE MATERIALS 37

INCONEL 718 ALASIMININ
TORNALANMASINDA KESME KUVVETI
BIiLESENLERINI ETKiLEYEN KESME 46
PARAMETRELERININ OPTiIMiZASYONU

CUSTOM 455 PASLANMAZ CELIGIN
TORNALANMASINDA KESME SICAKLIGI
VE GUC TUKETIMININ DENEYSEL VE 55
NUMERIK ARASTIRILMASI

EVRIiSIMSEL SiNiR AGLARI
KULLANILARAK PANKREAS 65
KANSERININ TESHiSi

STANDARDIZE EDILMIi$
GOSTERGELERLE METEOROLOJIK VE 74
HiDROLOJIK KURAKLIK

ORMAN YANGINLARINDA UCAK VE

HELIKOPTER KULLANIMININ ONEMI 2
FARKLI ISIL iSLEM
PARAMETRELERININ BAZI AHSAP a8

MALZEMELERDE DINAMIK EGILME
DIRENCLERININ BELIRLENMESI

ISIL iSLEMIN DiSBUDAK AGACINDA
DINAMIK EGILME DIRENCINE 96
ETKIiSIiNIN BELIRLENMESI

COKLU DOGRU AYIKLAMA YAKLASIMI
ILE GENIiSLETILMIiS RANSAC 102
ALGORITMASI



8. ULUSLARARASI ERCIYES
BiLIMSEL ARASTIRMALAR KONGRESI
1-2 Ekim 2022, Kayseri

MANDALINA ATIKLARINDAN ELDE EDILEN PELETLERIN BAZI FiZiKSEL
PARAMETRELERININ BELIRLENMESI

DETERMINATION OF SOME PHYSICAL PARAMETERS OF PELLETS
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OZET

Ulkemiz bir tarim iilkesi olmasi sebebi ile tarimsal faaliyetler sonucunda biiyiik miktarlarda
tarimsal atik aciga ¢ikmaktadir. Bu tarimsal atiklarin bir kism1 degerlendirilmekte bir kismi ise
atil olarak arazide c¢iirlimeye birakilmaktadir. Bu ¢alismada, iilkemizde tarimi yapilan
mandalina bitkisine ait atiklarin pelet olarak degerlendirilebilme olanaklar1 arastirilmistir. Bu
amagla aciga cikan bu atiklar pelet olarak degerlendirilmistir. Elde edilen peletlerin ortalama
nem icerigi %4.7, pelet yogunlugu 1260 kg.m, pelet sertligi 3036.83 N, mekanik dayaniklilik
direnci ise %90.13 olarak hesaplanmistir. Ayrica bu peletler i¢in baca gazi emisyon degerleri
belirlenmistir. Elde edilen sonuglara gore mandalina tarimsal atigindan elde edilen peletlerin,
hem fiziksel 6zellikler hem de cevresel faktdrler bakimindan olduk¢a uygun oldugu tespit
edilmistir.

Anahtar Kelimeler: Tarimsal atik, pelet, mandalina, emisyon
ABSTRACT

Our country is an agricultural country, large amounts of agricultural waste are generated as a
result of agricultural activities. Some of these agricultural wastes are evaluated and some of
them are left to rot in the field. In this study, the possibilities of using the wastes of the mandarin
plant cultivated in our country as pellets were investigated. For this purpose, these wastes were
evaluated as pellets. The average moisture content of the pellets obtained was 4.7%, the pellet
density was 1260 kg.m3, the pellet hardness was 3036.83 N, breaking resistance 94.36%. and
the mechanical strength resistance was 92.14%. In addition, flue gas emission values were
determined for these pellets. According to the results obtained, it has been determined that the
pellets obtained from mandarin agricultural waste are quite suitable in terms of both physical
properties and environmental factors.

Keywords: Agricultural waste, Pellets, Mandarin, Emissions
INTRODUCTION

From the earliest times of humanity to the present, biological origin resources are among the
leading renewable resources used for energy production. Pellet from processed products is the
modernized form of biofuels. Biofuels are cheap and renewable energy sources where raw
materials can be obtained from local sources. Biomass is an important energy source, as it still
constitutes the fourth largest energy source in the world. Many developed countries see biomass
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energy as the main energy source of the future, for example, Finland obtains 20% of its energy
from biomass, Sweden 16% and Austria 13%. Biofuels constitute the highest potential source
in meeting the energy need of our country, which meets the majority of its energy needs through
imports and is expected to increase gradually. Citrus is grown in large quantities in our country.
Citrus; It is a plant community that includes Citrus genus fruit tree species with high economic
value such as citrus, orange, mandarin, grapefruit, bergamot and lemon. According to FAO
data, citrus fruits were produced in approximately 8.6 million hectares of land in the world in
2020. In the world, 45% of citrus production areas are orange, 35% tangerine, 15% lemon and
4% grapefruit. In the same year, Turkey realized citrus production on an area of 157,833 ha.
Since it is mostly used in fruit juice production, 47% of the 103 million tons of citrus production
in the world in the 2021/22 production season is orange (FAO, 2020). Considering the amount
of mandarin production in citrus cultivation in our country, 1 million 819 thousand tons of
mandarin production was realized in 2021. 84% of this production was met from the
Mediterranean and 15% from the Aegean Region.

Aydin ‘\h.l,gla Dier
[zmir 2 .
4 N Hatay
Mersin 39
14

Adana
36

Figure 1. Important Provinces in Turkey's Mandarin Production (%) ( TUIK, 2021)

In our world where fossil fuels are decreasing and their environmental impacts are increasing,
it is very important to evaluate such agricultural wastes and to meet some of our energy needs.
In order to minimize the effects of global warming and climate change, it is recommended that
less than half of the greenhouse gases emitted should be released (IPCC, 2000). Biomass
energy, which has a great place in new and renewable energy sources, is perhaps the most
important of the sources that can provide it without polluting the environment and sustainably
(Basgetingelik ve ark., 2005; Bascgetingelik ve ark., 2009a; Basgetingelik ve ark., 2009b). In
order to make this biomass waste usable in various applications, it is necessary to solve the
problems related to biomass (Karkania ve ark., 2012). Since agricultural wastes are materials
with low density and high moisture content, direct burning in homes and industrial areas is not
very effective, and direct use of these wastes is not economical during transportation, storage
and processing stages. In addition, their storage in the environment in bulk causes soil, air,
water and visual pollution (Tosun ve ark., 2002). Pelleting is one of the methods used to increase
the density of biomass. With the pelleting process, problems related to transportation costs,
storage and use of biomass can be overcome (Karkania veark., 2012). By burning pelleted
biomass, it burns longer, gives off more heat and is cleaner (Prochnow ve ark., 2009).

The aim of this study is to make pellets using mandarin wastes grown in our country and to
determine some physical properties of the pellets obtained.

MATERIAL AND METHOD

The experiments were carried out in Ondokuz Mayis University and Cukurova University,
Faculty of Agriculture, Department of Agricultural Machinery and Technologies Engineering
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Biomass Laboratory. Mandarin wastes (Figure 2) were used as material in the experiments.
Mandarin wastes were obtained from Adana and Mersin growing enterprises.

|
I

Figure 2. Pre-fragmentation and chopping of mandarin wastes

Up to date European standards (EN 14961-2 & EN ISO 17225-6) were taken as a reference for
this research. The pre-fragmented and chopped material (Fig. 2) was sun-dried under normal
conditions until their moisture content was reduced to M10 (8-10 %).

Then the dried material was ground in a 3-kW electric hammer mill consisting of 8 hammers
rotating at a speed of 2,850 rpm (Fig. 3). Once The pellets were ground to a particle size of 8
mm. Moisture contents were re-measured, and the particles were pelleted using a pelleting
machine (Fig. 4). Particle density of pellets were calculated according to standard (EN 15150,
2011). As defined in that standard the volume of the cylindrical properly shaped pellets was
calculated by stereo-metric method and the averaged volume is proportioned to the average
mass of the pellet (g.cm™). Likewise, the bulk density was calculated as defined in the particular
standards (EN 15103, 2009). Mechanical durability of the pellets was tested according to
standard (EN 15210-1, 2009). In this test 500 g of test portion is placed into this rotating
chamber. It’s rotated 500 times at 50 rpm speed and then the sample is removed and weighed
again. The weight difference before and after the test gives us the mechanical durability of the
pellets. Pellet firmness parameter is important during transportation and storage of pellets. The
firm-ness values were determined with a special device (Fig. 5).

R - ~—

| S

Fig. 3 Grinding Fig. 4 Pelleting Fig. 5 Pellet firmness tests
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As for the thermal properties, lower heating value of pellets were determined by a calorimeter
according to the instructions given in standard (EN 14918, 2009). Before testing, the pellets
were disintegrated in a shredder and kept at 105 °C for 24 hours to remove the moisture. The
flue gas emissions like O2(%), CO (ppm), CO2(%), NO(ppm), NOx(ppm) were measured and
recorded with a gas analyser.

RESULTS AND DISCUSSION

The average length of the pellets produced in 8 mm diameter is 27.76 mm, and the average
weight of the pellets varies between 0.65 and 1.23 g. Pellet particle density was obtained by
dividing the weight of each measured 40 3-replicated pellets by the pellet volume. The pellet
diameter determined from the research is between the limits specified for the pellet diameters
(6-8 mm) specified in the manual used for the certification of wood pellets for heating purposes
prepared by the European Pellet Council (EN16127). On the other hand, it has been determined
that all pellet lengths are within the limits given for the pellet lengths specified in the EN16127
standard (3.15-40 mm). The density of pellets varied between 1260 kg/m? on average. (Table
1).

Table 1. Physical and chemical properties of pellets

Mechanical durability (%) 92.14
Breaking resistance (%) 94.36
Material bulk density (kg/m®) 100.61
Pellet bulk density (kg/m?) 474
Pellet density (kg/m?) 1260

Pellet moisture content (%)  4.77

Pellet firmness (N) 2807.4
Calorific value (Mj/kg) 18.66
Ash content (%) 5.64

The selection of tests related to the quality of the pellets (strength resistance, breaking resistance
and compression tensile strength) varies depending on the forces encountered during production
and use. The correct test should estimate well the forces generated during the transport and
storage of the pellets (Kaliyan ve Morey, 2009). To establish the exact criteria for the strength
and durability of the biomass pellets, the climatic conditions of the transport, storage and the
place where the pellet is transported must be taken into account (Khoshtaghaza ve ark., 1999).
Vinterback (2002) reported that the amount of pellet losses, strength resistance and bulk density
are important pellet quality parameters and that high toughness resistance is necessary to reduce
losses in pellets. The average strength resistance of the pellets obtained in this study was
calculated as 92.14%. Many researchers reported that this similarity could be achieved by
dropping the pellets from a certain height to certain surfaces (Pietsch, 2002; Sah ve ark., 1980;
Khankari ve ark., 1989; Shrivastava ve ark., 1989; Al-Widyan ve Al-Jalil, 2001). When the
fracture resistance values of the pellets were examined, the breaking resistances changed
between 94.36% on average. If the pellet strength values are 80% and above, it is considered
as high quality, between 70-80% as medium quality, and below 70%, the pellet quality is
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considered as low quality (Tabil and Sokhansanj 1996, Tabil and Sokhansanj (1997). 100%
LKT is in the low-quality class and the other mixtures are in the middle and high-quality class

Ash content of the pellets made from mandarin agricultural residue was found as 5.64%, which
is in line with the reference value (A10<10%) given in standard (EN ISO 17225-6, 2015).
Heating value of pellets was found as 18.66 MJ.kg™. That is also compatible with the value
(Q14.5>14.5 MJ kg?) indicated in the above-mentioned standard. The results showed us that
the heating value of pellets produced from orange tree pruning residues are higher than the
wood (17.57 MJ.kg?). That is a promising result especially, when the huge idle potential is
concerned. The flue gases of the pellets are presented in Table 2., below.

Table 2. Flue gas emissions of pellets Water content after burning (%)

CO(ppm) | NOx(ppm) | SO2(ppm) | CO2(%) | O2 (%) | NO (%)

1007,33 | 112,67 7,67 5,50 15,40 | 107,33

All the measured emission values were in the limits given in Regulations for Air Pollution
Control (IKHKKY, 2014).

CONCLUSION

Energy is the biggest issue on today’s world. Renewable energy is a good choice for that since
it’ sustainable. Biomass energy from agricultural residues is very promising since it’s
everywhere and environmentally friendly, too. Knowing the physical properties of biomass
pellets is very important especially in terms of transportation, storage, transportation processes
and incineration systems. Utilization of idle mandarin residues as source of solid biofuel in the
form of pellets were investigated in this study. The pellets were produced with 8 mm PS and
M10 moisture content. Thermal properties of fuel pellets such as lower heating value, ash
content and flue gas emissions were determined. All the tests were done according to the latest
EU standards. The results showed that the fuel pellets have very good thermal properties as a
fuel. Besides, as from the environmental point of view flue gas emissions were within the
defined limits. The increase in such research will accelerate the evaluation of organic wastes
and contribute to the implementation of pelleting studies more effectively.
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