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OZET

ICTEN YANMALI MOTORLARIN YANMA, EMiSYON VE MOTOR PERFORMANS
DEGERLERINI HESAPLAYABILEN YAZILIM PROGRAMININ GELISTIRILMESi

Icten yanmali motorlarda egzoz emisyonunu, yakit tiiketimini, motor verimini ve
performansini etkileyen bircok parametre vardir. Bu parametrelerin bazilarini igten yanmal
motorun ¢alisma prensibi, motorun zamani, silindir sayisi, boyutu, yakit tiirii, silindir hacmi,
sikistirma orani, hava-yakit orani, supap zamanlari, atesleme zamani, piiskiirtme zamani,
piskiirtme basinc olusturmaktadir. Bu ¢alismada, icten yanmali motorlar icin degisken
parametrelere bagli olarak yanma, emisyon ve motor performans degerlerini matematik
modelleme ile hesaplayabilen bir bilgisayar yazilim programi gelistirilmistir. Bu yazilim programi
Java programa dili ile olusturulmustur. Yazilim programi kullanimi kolaylastirmak icin grafiksel
kullanici ara yiizti (GUI) araciyla kullanilabilecek sekilde hazirlanmistir. Yazilim programi hem
kivilcim ile ateslemeli motorlar hem de sikistirma ile ateslemeli motorlarda krank agisina bagh
olarak silindir ici basing, sicaklik ve yanma sonucu olusan gaz miktarlari, farkli motor
devirlerinde glic, moment, 6zgil yakit tiiketimi gibi bircok degeri hesaplayabilmektedir. Bu
programin en Onemli avantaji sonuglar1 hem sayisal hemde grafiksel olarak sunmasidir.
Hesaplamalar 0.25° araliklarla her krank mili agisinda elde edilmistir. Farkli hava fazlalik
katsayilarinda analizler yapilmis ve silindir i¢ci basing, sicaklik, gaz bilesenlerinin kiitlesel oranlari
ve motor performans degerlerine etkisi karsilagtirilmistir.

Anahtar Kelimeler: i¢ten yanmah motor, Performans, Emisyon, Yazilim, Java, Grafiksel kullanici
ara yuzi (GUI).

Danisman: Dog. Dr. Biinyamin DEMIR, Mersin Universitesi, Makine Mithendisligi Anabilim Dali,
Mersin.
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ABSTRACT

DEVELOPMENT OF THE SOFTWARE PROGRAM THAT CAN ACCOUNT THE COMBUSTION,
EMISSION AND ENGINE PERFORMANCE VALUES OF INTERNAL COMBUSTION ENGINES

There are many parameters that affect exhaust emission, fuel consumption, engine efficiency and
performance of the internal combustion engines. Some of these parameters are the working
principle of the internal combustion engine, engine's time, number of cylinders, size, fuel type,
cylinder volume, compression ratio, air-fuel ratio, valve times, firing time, spraying time, spraying
pressure. In this study, a computer software program has been developed for internal combustion
engines that can calculate combustion, emission and engine performance values by mathematical
modeling depending on variable parameters. This software program was created with the Java
program language. The software program is prepared to be used with the Graphical User
Interface (GUI) tool to make it easier to use. This software program calculates many values such
as temperature and combustion in the cylinder, the amount of gas produced as a result of
combustion, power, torque, specific fuel consumption at for both spark ignition engines and
compression ignition engines. The most important advantage is to obtain the results in both
numerically and graphically. The calculations are obtained at every crankshaft angle at 0.25 °
intervals. This program, analyzes are made on different air surplus levels, and the effect of
cylinder pressure and temperature, mass ratios of gas components and their effects on engine
performance values are compared.

Keywords: Internal combustion engine, performance, emission, software, Java, Graphical User
Interface (GUI).
Advisor: Assoc. Prof. Dr. Biinyamin DEMIR, Department of Mechanical Engineering, University of
Mersin, Mersin.



TESEKKUR

Bu calismada ve yiliksek lisans egitimim boyunca bilgi ve deneyimleriyle bana yol
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1. GIRIS

Giinimiizde otomobil kullanimi giderek artmaktadir. Bu artisin sebep oldugu bir¢cok
sorun da ortaya ¢ikmaktadir. Bun sorunlarin en 6nemlisini egzoz gazlarindan kaynaklanan cevre
kirliligi olusturmaktadir. Bir diger onemli sorun ise yakit rezervlerinin azalmasidir. Bu
sorunlardan dolayi tasitlarda bulunan i¢cten yanmali motorlarda bircok iyilestirme c¢alismalari
yapilmakta ve alternatif yakit aranmaktadir. icten yanmali motorlarin performansini arttirma,
yakit tiiketimini ve en Onemlisi egzoz emisyonunu azaltma, bu calismalarin temel amacin
olusturmustur.

Icten yanmali motorlarin tasarim asamasinda motorun egzoz emisyonunu, yakit
tiiketimini, motor verimini ve performansini etkileyen parametreleri deneysel olarak 6n gérmek
miimkiin degildir. icten yanmali motor tasarimini etkileyen bu faktérleri hesaplamak karisik ve
kompleks denklemlerden dolay1 oldukca zor ve zaman alicidir.

Icten yanmah motorlarda iyilestirme calismalar1 gelisen teknoloji ile birlikte hiz
kazanmistir. Yazilim miithendisliginin ve bilgisayar teknolojisinin gelismesi ile birlikte simtlasyon
programlari kullanilmaya baslanmis, simiilasyon programlari sayesinde analiz sonuclari gercege
¢ok daha yakin sonuglar vererek, deneysel yapilan analizlerin yerini almistir.

Bu calismada, icten yanmali motorlarin degisken parametrelere bagh olarak yanma,
performans ve emisyon degerlerini hesaplayabilen bir yazilim programi gelistirilmistir.
Simiilasyon programi Java programlama dili ile hazirlanmis ve kullanimi kolaylastirmak i¢in
grafiksel kullanici ara yiizii (GUI) kullanilarak olusturulmustur.

Simiilasyon programi olusturulurken ilk olarak icten yanmali motorlarin termodinamik
modeli olusturulmus, termodinamik modelleme gercek cevrime gore yapilmistir. Termodinamik
modellemede olusturulan matematiksek denklemler Java programa diline doniistiiriilmiistiir.

Yazilim programi kullanici ara yiiziinde istenilen parametreler ve degerlere gore
hesaplamalar gerceklestirilmektedir. Bu istenilen parametreler ve degerler; motor tiiri, motor
boyutlar, sikistirma orani, motor devri, yakit, hava fazlalik katsayisi, emilen havanin basinci ve
sicakligl, sogutma suyu sicakligl, krank a¢i zamanlari ve diger cevrimden kalan egzoz gazlarinin
oranlari ve sicakligi olarak belirlenmistir.

Icten yanmalh motorlarda yakit olarak genellikle sivi hidrokarbonlar kullanildig1 igin
simiilasyon programy, istenilen yakitin atom sayilarina bagh olarak hesaplamalar1 yapabilecek
sekilde olusturulmustur.

Termodinamik hesaplamalar krank milinin 0.25 derecelik a¢1 aralifinda ve her agi i¢in
gerceklestirilecek sekilde olusturulmustur. Her krank agisinda silindir icerisindeki yakitin ve
gazlarin kiitleleri ve bu gazlarin sicakliga bagli olarak 6zgiil 1silari, agiga ¢ikan 1s1, sogutma suyuna

gecen 1s1 miktar1 anlik olarak hesaplanmistir.
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Motor geometrisinden dolay1r egzoz zamani sonunda silindir icerisinde yanma odasi
hacmi kadar egzoz gazlari kaldigindan hesaplamalara bu bir 6nceki ¢evrimden kalan egzoz gazlar
da dahil edilmistir.

Hesaplamalar sonucunda her krank agisi i¢in silindir hacmi ve alany, silindir ici basing¢ ve
sicaklik degerleri, silindir igerisine emilen ve yanma sonu olusan N, 02, COz, CO, NO, H:0, H»
gazlarinin kiitleleri ve toplam kiitleye oranlari, efektif giic, moment ve 6zgiil yakit tiiketimi

degerleri sayisal ve grafiksel olarak yorumlanmistir.
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2. KAYNAK ARASTIRMALARI

Glinlimiize kadar icten yanmali motorlarin termodinamik ve matematiksel modellemesi
lizerine bir¢ok calismalar yapilmistir. icten yanmali motorlarin teorik hesaplamalar1 olduk¢a
karmasik yapida olup bu hesaplamalar1 yapabilmek amaciyla bilgisayar programlari
gelistirilmistir.

Wiebe tarafindan 1962 yilinda yapilan calismada, icten yanmali motorlar icin yanma
modeli olusturulmustur. Bu model sayesinde yanma 6zelliklerini ve yanma sonucu ac¢iga ¢ikan 1s1
degerleri hesaplanabilmektedir [1].

Woschni ve arkadaglari tarafindan 1979 yilinda yapilan ¢alismada, icten yanmali motorlar
lizerinde deneyler yapilarak bir 1s1 transferi modeli olusturulmustur. Olusturulan bu model
sayesinde silindir duvarindan sogutma suyuna gecen 1s1 miktari, krank acisina bagh olarak anlik
elde edilebilmektedir [2].

Bala tarafindan 1986 yilinda yapilan calismada, dort zamanli, direkt piiskiirtmeli dizel
motorun termodinamik modeli bir yazilim programi ile olusturulmustur. Olusturulan program
GW Basic dilinde yazilmistir. Hesaplamalar farkl sikistirma ve hava-yakit oranlarinda ve farkl
atesleme avansi ile yapilarak motor performans degerleri incelenmis, gercek motor verileri ile
karsilastirilmistir [3].

Akay tarafindan 1996 yilinda yapilan calismada, alti silindirli, direkt piskiirtmeli
motorun teorik termodinamik modeli olusturulmustur. Calismada silindir i¢i basing degerlerini
etkileyen parametrelere bagh olarak farkli motor devirlerinde sonuclar elde edilmistir. Bu
sonuglara gore motor performans diyagrami olusturulmustur[4].

Nisi tarafindan 1982 yilinda yapilan c¢alismada, buji ateslemeli motorlar igin
termodinamik model ile bir bilgisayar yazilim programi olusturulmustur. Olusturulan program
ile farkli devirlerde buji ateslemeli motorlarin performans degerleri hesaplanmistir.
Hesaplamalarin sonucu grafikler haline dontistiiriilerek deneysel verilerle karsilastirilmistir [5].

Sekmen ve arkadaslar tarafindan 2004 yilinda yapilan calismada, yakit olarak metan
(CH4) kullanilmis, farkli sikistirma oranlarinda buji ateslemeli motorlar icin bir matematiksel
model gelistirilmistir. Bu model Fortran programlama dilinde olusturulmustur. Degisken
sikistirma oranlari ile motor devirlerinde hesaplamalar yapilarak silindir i¢i basing ve sicaklik
degerleri ile motor performans parametreleri incelenmistir [6].

Polat tarafindan 2010 yilinda yapilan c¢alismada, dort zamanli, tek silindirli, dizel
motorlarda termodinamiksel hesaplamalar yapabilmek i¢in bir yazim programi
olusturulmustur. Yazilim programi Matlab programlama dili ile olusturulmustur. Hesaplamalar

birer derecelik krank acis1 araliginda yapilmistir. Farkli motor parametrelerine bagh olarak
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hesaplamalar yapilmis, yakit olarak n-dodekan (CizH26) kullanilmis ve sonuglar grafikler ile
yorumlanmistir. [7].

Igdiri ve arkadaslar tarafindan 2011 yilinda yapilan ¢alismada, buji ateslemeli motorlar
icin tek bolgeli termodinamik model ile kullanici ara yiizii (GUI) kullanilarak yazilim programi
olusturulmustur. Matlab programlama dili kullanilarak olusturulan program sayesinde bazi
parametrelere baglh olarak silindir i¢i basin¢ hesaplanmistir. Farkli sikistirma oranlarinda silindir
ici basing ve is degerleri hesaplanarak karsilastirilmistir [8].

Esin tarafindan 2014 yilinda yapilan calismada, emisyon tahmini icin yanma
modellenmesi ile grafik kullanici ara yiizii (GUI) kullanilarak yazilim programi olusturulmustur.
Bu yazilim programi ile farkli parametrelere bagli olarak yanma {iriinlerinin o6zellikleri
hesaplanabilmistir. Olusturulan programin yanma modelinde denge katsayis1 yontemi ile yanma
triinlerinin termodinamiksel 6zellikleri, basinca ve sicakliga bagh degisimleri hesaplanmistir [9].

Jalil tarafindan 2017 yilinda yapilan ¢alismada, buji ateslemeli motorlarda termodinamik
model ile grafik kullanici ara ytzii (GUI) kullanilarak yazilim programi olusturulmustur.
Programda Matlab programlama dili kullanilmistir. Olusturulan yazilim programi ile benzin ve
LPG olmak tizere iki yakit tiirii icin 1000, 1500, 2000, 2500 ve 3000 (dev/dak) motor devirlerinde
8, 9 ve 10 sikistirma oranlarinda hesaplamalar yapilarak sonuglar karsilastirilmistir [10].

Biiylik tarafindan 2018 yilinda yapilan calismada, icten yanmali dizel motorlarda
matematik modelleme kullanilarak bir yazilim programi olusturulmustur. Yazilim programi
Python programlama dili ile olusturulmustur. Yazilim programi ile iki ve doért zamanlh dizel
motorun silindir ici basing ve sicaklik degerleri hesaplanmistir. Hesaplamalar 0.1 krank mili agis1

araliginda olusturulmustur [11].
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3. MATERYAL ve YONTEM

3.1. icten Yanmali Motorlar

Icten yanmali motorlar yakitin kimyasal enerjisini mekanik enerjiye doniistiiriir. Icten
yanmali motorlarda silindir icerisinde yakitin yakilmasi sonucu yiiksek sicaklik ve basing olusur.
Olusan yiiksek basing¢ piston yiizeyinde itme kuvveti olusturarak pistonu hareket ettirir. Bu
hareket dogrusal bir harekettir. Dogrusal hareket biyel yardimi ile krank miline aktarilir. Krank
mili dogrusal hareketi dairesel harekete dontistiiriir [12].

Icten yanmali motorlar atesleme tipi bakimindan buji ateslemeli motorlar ve sikistirma
ateslemeli motorlar olmak tizere ikiye ayrilir. Buji ateslemeli motorlarda yakit silindir icerisine
havayla karistirilarak alinir. Hava yakit karisimi sikistirilir ve sikistirma sonunda elektrik enerjisi
ile atesleme saglanir. Buji ateslemeli motorlar benzinli motorlar olarak da adlandirilir. Sikistirma
ateslemeli motorlarda ise yakit sikistirilmis havaya yiliksek basin¢ta enjektor yardimi ile
puskiirtilerek yanma gerceklesir. Sikistirma ateslemeli motorlar dizel motorlar olarak da

adlandirilir [12].

3.2. icten Yanmali Motorlarin Termodinamik Cevrimleri

I¢ten yanmali motorlarin ¢alisma prensibi, termodinamik yasalara ve prensiplere dayanur.
Belirli varsayimlarla ve bilinen verilerle icten yanmali motorlarin termodinamik prensiplere
dayanarak ¢evrim analizleri gergeklestirilir. Bu cevrimler teorik ve ger¢ek cevrimler olmak tizere

ikiye ayrilir.

3.2.1. Teorik Cevrimler

Teorik ¢cevrimlerde kullanilan hava ideal gaz olarak kabul edilir. Cevrim boyunca havanin
kiitlesi sabittir. Cevrimdeki sikistirma ve genisleme islemleri izantropiktir. Yani sikistirma ve
genisleme sirasinda sistem ile cevre arasinda 1s1 alisverisi olmaz. Yanma isleminde sisteme 1s1
girisi, egzoz isleminde sistemden 1s1 ¢ikisi olusur. Strtiinme ve basing kayiplar1 dikkate alinmaz.

Cevrimdeki hal degisimleri icten tersinirdir [13].
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3.2.1.1. Teorik Otto Cevrim
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Sekil 3.1. 4 zamanl Otto motorun P-V ve T-S diyagrami [14].

Teorik otto ¢evrim 4 zamanl buji ateslemeli motorlarda kullanilan ideal bir ¢evrimdir.
Sekil 3.1’de ideal kosullarda elde edilen teorik otto ¢evriminin basing-hacim (P-V) ve sicaklik -

entropi (T-S) diyagramlari gorilmektedir.

Diyagramdaki;
V2, V3: Yanma odasi hacmi (m3)
Vy: Kurs hacmi (m3)
V1, V4: Toplam silindir hacmi (m3)
Q1: Sabit hacimde sisteme giren 1s1 (KkJ)

Q2: Sabit hacimde sistemden ¢ikan 1sidir (KJ).

Teorik otto cevrimde Sekil 3.1’ de goruldugii gibi 1-2 arasinda izantropik sikistirma islemi
gerceklesir. 1-2 arasinda piston alt 6lii noktadan st 611 noktasina hareket ederek silindir hacmi
azalir ve hava yakit karisimi sikistirilir. Basing ve sicaklik artar. 2-3 arasinda sabit hacimde
sisteme 1s1 girisi islemi gerceklesir. 2 noktasinda atesleme baslar ve 2-3 arasinda yanma islemi
olusur. Yanma sirasinda silindir ici sicaklik ve basing artar. 3-4 arasinda izantropik genisleme
islemi gerceklesir. Piston st 6lii noktasindan alt 6lii noktasina hareket ederek silindir hacmi
artar ve is elde edilir. Sicaklik ve basing diiser. 4-1 arasi sabit hacimde sistemden 1s1 ¢ikis1 islemi

gerceklesir ve cevrim tamamlanir [15].
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3.2.1.2. Teorik Diesel Cevrim
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Sekil 3.2. 4 zamanl diesel motorun P-V ve T-S diyagrami [14].

Teorik Diesel ¢evrim sikistirmali ateslemeli motorlarda kullanilan ideal bir ¢evrimdir.
Diesel ¢cevrim Otto ¢evrimden atesleme bakimindan farklidir. Diesel ¢cevrimde sikistirilan havaya
enjektorler ile yiiksek basingta yakit piiskiirtiilerek atesleme gerceklesir. Sekil 3.2’de ideal
kosullarda elde edilen Diesel c¢evriminin basing-hacim (P-V) ve sicaklik-entropi (T-S)

diyagramlar1 gortilmektedir.

Diyagramdaki;
V,: Yanma odasi hacmi (m3)
Vi: Kurs hacmi (m3)
V1, V4: Toplam silindir hacmi (m3)
Q 1: Sabit basingta sisteme giren 1s1 (k]J)
Q 2: Sabit hacimde sistemden ¢ikan 1sidir (k]).

Teorik Diesel ¢evrimde Sekil 3.2’ de goriildiigl gibi 1-2 arasinda izantropik sikistirma
islemi gerceklesir. 1-2 arasinda piston alt 6lii noktadan iist 6lii noktasina hareket ederek silindir
hacmi azalir ve hava sikistirilir. Basing ve sicaklik artar. 2-3 arasinda sabit basincta sisteme 1s1
girisi islemi gerceklesir. 2 noktasinda yakit piiskiirtiillmeye baslar ve 2-3 arasinda yanma islemi
olusur. Yanma sirasinda silindir i¢i sicaklik ve basing artar. 3-4 arasinda izantropik genisleme

islemi gerceklesir. Piston tist 6lii noktasindan alt 6l noktasina hareket ederek silindir hacmi
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artar ve is elde edilir. Sicaklik ve basing diiser. 4-1 arasi sabit hacimde sistemden 1s1 ¢iKkis1 islemi

gerceklesir ve cevrim tamamlanir [15].

3.2.1.3 Teorik Karma Cevrim
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Sekil 3.3. Karma ¢evrimin P-V ve T-S diyagrami [14].

Karma ¢evrim Otto ve Diesel ¢evrimlerin birlestirilmesi sonucu olusturulan bir ¢evrimdir.

Diyagramdaki;
V2, V3: Yanma odasi hacmi (m3)
Vy: Kurs hacmi (m3)
V1,V s: Toplam silindir hacmi (m3)
Q+': Sabit hacimde sisteme giren 1s1 (k])
Q+”: Sabit basingta sisteme giren 1s1 (k])
Q>: Sabit hacimde sistemden ¢ikan 1sidir (KJ).

Teorik karma ¢evrimde Sekil 3.3’ de goriildiigii gibi 1-2 arasinda izantropik sikistirma
islemi gerceklesir. 1-2 arasinda piston alt 6lii noktadan iist 6lii noktasina hareket ederek silindir
hacmi azalir ve hava sikistirilir. Basing ve sicaklik artar. 2-3 arasinda sabit hacimde sisteme 1s1
girisi islemi gerceklesir. 2 noktasinda yakit piiskiirtillmeye baslar ve 2-3 arasinda yanma islemi
olusur. Yanma sirasinda silindir i¢i sicaklik ve basing artar. 3-4 arasinda sabit basingta 1s1 girisi
islemi gerceklesir. Basing sabittir ama sicaklik artar. Bu aralikta bir miktar is elde edilir. 4-5

arasinda izantropik genisleme islemi gerceklesir. Piston iist 6lii noktasindan alt 6l noktasina
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hareket ederek silindir hacmi artar ve is elde edilir. Sicaklik ve basing diiser. 5-1 arasinda sabit

hacimde sistemden 1s1 ¢ikisi islemi gerceklesir ve cevrim tamamlanir [15].

3.2.2 Gergek Cevrim

Basing (p)
A

Egzoz valfi
J kapah

Emme valfi
ack ——__ i Emme valfi

leapalh

>
Egzoz valfi Emme

kapah

E Hacim (V
OON AON > V)

Sekil 3.4. Gergek motor ¢evrimin P-V diyagrami [16].

Gercek motor cevrimi sirasiyla emme, sikistirma, genisleme ve egzoz siireclerinden
olusmaktadir. Bu siirecler;

-Emme zamani; bu siire¢c emme supabinin agilmasiyla baslar. Piston iist 6lii noktadan alt
0l noktaya dogru hareket eder. Bu hareketile silindir iceresindeki basing diiser ve vakum olusur.
Olusan vakum etkisiyle emme supabindan silindir icerisine taze hava-yakit karisimi ya da hava
alinir. Emme supabinin kapanmasiyla emme zamani sonlanir [12].

-Sikistirma zamani; bu siirecte emme ve egzoz supaplari kapalidir. Piston alt 6lii noktadan
ist 6li noktaya dogru hareket eder. Bu hareket ile silindir ici hacim azalarak hava veya hava-
yakit karisimi sikistirilir. Sikistirma stirecinde silindir i¢i basing ve sicaklik artar. Bu siirecte
yanma baslayabilir [12].

-Genisleme zamani; bu siirecte emme ve egzoz supaplar1 kapalidir. Yanma bu stiregte
devam edebilir. Yanma sonucunda olusan yiiksek basing bu stirecte ise doniisiir. Piston iist 6l
noktadan alt 6li noktaya dogru hareket ederek basing ve sicakligi diiser [12].

Egzoz zamani; bu sliregte egzoz supaplari agiktir. Piston alt 6lii noktadan tist 6lii noktaya
dogru hareket eder. Bu hareket sayesinde silindir icerisindeki yanma sonucunda olusan artik
gazlar disar1 atilir. Egzoz supabinin kapanmasiyla egzoz zamani sonlanir ve ¢evrim tamamlanir

[12].



Ozan YAZAR, Yiiksek Lisans Tezi, Fen Bilimleri Enstitiisii, Mersin Universitesi, 2020

Teorik ¢cevrimde sisteme sabit hacimde ve basingta 1s1 girisi gerceklesir. Gercek cevrimde

ise sisteme 1s1 girisi olmaz. Is1 artisi yanma sonucu olusur. Teorik cevrim ile gercek cevrimin farki

Sekil 3.5’ de verilmistir.

i Kayip alan

il Kazanilan alan
[ Teorik gavam
[ Gergek genim

Vh

\
A

OON

Sekil 3.5. Teorik ve Gercek motor ¢cevrimi arasindaki farkin P-V diyagrami [14].

Y

AON

3.2. Termodinamik ve Matematiksel Modelleme

3.2.1. Motor Geometrisi ve Hesaplamalari

Termodinamik hesaplamalar yapabilmek icin bazi motor parametrelerine ihtiyag

duyulmaktadir. Bu parametrelerin bazilarini silindir hacmi, yanma odasi hacmi, silindir ytlzey

alani, piston hizi olusturmaktadir.

10
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Sekil 3.6. Motor geometrisi.

Sekil 3.6’ da silindir, piston, krank-biyel mekanizmasinin geometrisi verilmistir. Silindir
hacmi ve alan1 hesaplayabilmek i¢in pistonun {ist 6li nokta ile arasindaki mesafenin (x) bilinmesi
gerekmektedir. x Degeri krank acis1 degerine gore degismektedir.

x’ in krank mili acisina bagh degeri Esitlik (1) kullanilarak hesaplanmistir.

x(0) = A+ L — /L2 — A%.sin%(6) — A.cos () (1)

Burada;
x(0) : Pistonun krank acisina konumu
6 : Krank mili agis1 (°)
A: Krank yari cap1 (m)

L : Biyel uzunlugudur (m).
Yanma odas1 hacmi Esitlik (2) kullanilarak hesaplanmistir.

n.DZ

V=255 (2)

Burada;
V¢: Yanma odast hacmi (m3)
D : Silindir ¢ap1 (m)

S : Strok uzunlugu (m)

11
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r: Sikistirma oranidir.

Krank agisina bagl anlik silindir hacmi Esitlik (3) kullanilarak hesaplanmstir.

V(6) = Ve + "2 x(6) 3)
Krank agisina bagl anlik silindir yiizey alani Esitlik (4) kullanilarak hesaplanmistir.

A(0) =2 + 1.D.x(9) 4)

Krank agisina bagl anlik piston hizl Esitlik (5) kullanilarak hesaplanmistir.

V() =Z.sin(6) + (1 4 ___cos® )_z.N.s

v (R?-sin(6)?) 60 (5)

Burada;
V(6): Anlik piston hiz1 (m/s)
N : Devir (dev/dak)

S : Strok uzunlugudur (m).
3.2.2. Yanma ve Termodinamigin 1. Kanunu

Yanma uygun sartlarda yakit ile oksijenin reaksiyona girmesi olayidir. Yanma kimyasal
bir islemdir ve oksidasyon olarak da adlandirilir. Yanma reaksiyonu sisteme 1s1 enerjisi verir.
Enerji yanma reaksiyonu sirasinda yakitin icerisindeki molekillerin arasindaki kimyasal baglarin
parcalanmasi sonucunda olusur. Yanma reaksiyonu olusmasi i¢in yakitin tutusma sicakligina
gelmesi gerekir. Yoksa yanma reaksiyonu gerceklesmez. Her yakitin kimyasal 6zelliklerinden
dolay1 kendine 6zgii tutusma sicakligi vardir. Ayrica yakit miktarina bagh yeterli miktarda oksijen
olmasi gerekmektedir [9].

Icten yanmali motorlarda yakit olarak genellikle hidrokarbonlar kullanilr.
Hidrokarbonlarin genel formiilii (CaHp) seklinde gosterilir. icten yanmali motorlarda genellikle

siv1 hidrokarbon olarak benzin ve mazot, gaz hidrokarbon olarak da dogalgaz ve metan kullanilir.
Hidrokarbonlarin yanmasi karbon ve hidrojen atomunun oksijenle reaksiyona girmesi ile olusur.

Esitlik (6) ve Esitlik (7)’de karbon ve hidrojenin oksijen ile yanma denklemleri verilmistir [9].

12
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C+0, »CO, (6)
Hy +20; = Hy0 7)

Icten yanmali motorlarda silindir icerisindeki yanma i¢in havadaki oksijen kullanilir.
Hava atmosferde ¢esitli gazlarin karisimindan olusur. Bu gazlarin hacimsel oranlar1 asagida

verilmistir [17].

Azot (N2): %78,08

e Oksijen (02): %20,95

e Argon (Arz): %0,93

e Karbondioksit (CO2): %0,03
e Diger gazlar: %0,01

Cogu yanma hesaplamalarinda oksijen ve azot hesaba katilir. Diger gazlarin hacimsel
oranlari diisiik oldugundan, hesaplamalarda ciddi degisikliklere neden olmaz. Diger gazlar azot
olarak kabul edilir. Dolayisiyla hesaplamalarda genellikle havada %20,95 oraninda oksijen ve
%79,05 oraninda nitrojen oldugu kabul edilir [16].

Termodinamigin birinci kanunu enerji korunum kanunudur. Bu kanuna gore enerji yok
olmaz. Fakat enerji baska sekle doniisebilir. Icten yanmali motorlarda da termodinamigin birinci
kanunu gecerlidir. Silindir igerisinde yanan yakitin enerjisi basinca dontiserek piston hareket
eder. Baska bir deyisle yakit enerjisi mekanik enerjiye doniisiir. icten yanmali motorlarin
termodinamik hesaplamalari termodinamigin birinci kanununa goére olusturulur. Silindir igi

termodinamik sistemin modeli Sekil 3.7’de gosterilmigtir.

Qw

A A A A A A A A YA A S AT,

Sekil 3.7. Silindir i¢i termodinamik sistemin modeli.

13
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Termodinamigin birinci kanuna gore;

AE = AU = Ugopn — Uy (8)
AU = AQ + AW 9)
Burada;

AU : Sistemin ic¢ enerji degisimi
AQ : Sistemdeki net 1s1
AW : Sistemdeki net istir.

Sistemin 1s1 degisiminde (AQ) giren 1s1 ile ¢ikan 1s1 farkidir. Is1 degisimi Esitlik (10)

kullanilarak hesaplanmistir. Giren 1s1 yakitin yakilmasi sonucu agiga cikan 1sidir. Cikan 1s1 ise

sogutma suyuna gecen 1s1 transferidir.

AQ = Qgiren - Q(;lkan (10)

SistemdeKi tiretilen is piston tizerindeki yanma sonucu gazlarin basincindan kaynaklanir.

Piston tizerindeki basing Sekil 3.8’de gosterilmistir.

Sekil 3.8. Piston lizerindeki basing

14
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Sistemdeki is Esitlik (11) ve Esitlik (12) kullanilarak hesaplanmistir.

P = Pgaz — Prrank (11
dW =F .dx (12)
F=P.A

Buradaki F kuvvettir. Kuvvet esitligi Esitlik (12)'de yerine yazilarak Esitlik (13) elde

edilmistir.
dW = P.A.dx (13)

Esitlik (13)’deki dx yer degistirmedir. Yer degistirme ile alanin ¢arpimi hacmi verir. Son

olarak is denklemini toparlarsak Esitlik (14) elde edilir.

1
W=/[ pdv (14)
3.2.2.1. Stokiyometrik Hava-Yakit Orani

Stokiyometrik oran yakitin tam yanabilmesi icin gerekli hava miktarinin yakit miktarina
oranidir. Yanma denklemi olusturulurken yakitin stokyiometrik oraninin bilinmesi
gerekmektedir. Stokiyometrik hava yakit orani yakitin tam yanma denkleminin denge katsayilari
ile hesaplanmaktadir. Bir yakitin tam yanma denklemi Esitlik (15)’deki gibi olusturulmaktadir
[18].

C,H,O.Ngi + as(0, + 3,76N,) —» n,;C0,+n,H,0+n3N, (15)

Denklemdeki oksijen ve azot katsayisi a; Esitlik (16) kullanilarak hesaplanmistir.
(16)

Burada nq,n,, n3 degerleri; Esitlik (17), Esitlik (18) ve Esitlik (19) kullanilarak

hesaplanmistir.

15
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n=a (17)
b

ny = (18)

ny =% +376a; (19)

Sitokiyometrik hava-yakit orani A, ise Esitlik (20) kullanilarak hesaplanmistir.

_ 28,84(4.76 ay)
S (12,01 a+1,008 b+16,00 ¢ + 14,01 d)

(20)

Yakita stokiyometrik orandan daha az hava verilirse yakitin tamami yanmaz. Bu sebepten
dolay1 yanma verimi bakimindan yakita stokiyometrik oranina esit ya da daha fazla hava

verilmelidir. Tablo 3.1’de baz1 yakitlarin stokiyometrik karisimin hava yakit orani verilmistir.

Tablo 3.1. Baz1 yakitlarin stokiyometrik karisimin hava yakit orani.

Yakit Hidrojen Metan Propan Biitan Oktan Dizel
Formili H> CH4 CsHs C4H1o CsHis C12Hz6

Stokiyometrik karigmin 5, . 1721 1567 1546 1470 1448
hava yakit orani (As)

3.2.2.2. Hava Yakit Miktarinin Belirlenmesi

Hava yakit oranini belirlerken en 6nemli faktor hava fazlalik katsayisidir. Hava fazlalik
katsayisi gergek hava yakit oraninin stokiyometrik hava yakit oranina boliinmesi ile elde edilir ve

(A) simgesi ile gosterilir. Hava fazlalik katsayisi Esitlik (21) kullanilarak hesaplanmistir [4].

(mhava

_ Myakut
- (mhava
Myakit

)gerg;ek

(21)

)stoki.

Hava yakit karisimi yakit miktari1 bakimindan fakir ve zengin karisim olarak adlandirilir.
Fakir yanma; yakitin stokiyometrik hava miktarindan daha fazla hava ile yanma reaksiyonlarina
girmesi durumundaki yanma olayidir. Zengin yanma, yakitin stokiyometrik hava miktarindan
daha az hava ile yanma reaksiyonlarina girmesi durumundaki yanma olayidir. Karisimin fakir
veya zengin karisim olup olmadigi ekivalans orani ile belirlenmektedir. Ekivalans orani (@)
simgesi ile gosterilir. Ekivalans orani gercek yakit hava oranin stokiyometrik yakit hava oranina

boliinmesiyle elde edilir. Ekivalans orani hava fazlalik katsayisinin tersidir.

16
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Ekivalans orani Esitlik (22) ve Esitlik (23) kullanilarak hesaplanmistir.

Myakit

m )gergek
0= e — (22)
Mhava stoki.
1
0= (23)
Burada;

Myqre: Karisimin yakit kiitlesi (kg)

Mpavq: Karisimin hava kiitlesidir (kg).
Hava yakit karisiminin fakir ya da zengin karisim durumu asagidaki esitliklerle belirlenmektedir.
o Stokiyometrik karisim: @ = 1 veya A=1

e Fakir karisim: @ <1 veya A>1
e Zengin karisim @ >1 veya A<1

Silindir icerisine alinan hava ve yakit miktarlarini hesaplamak i¢in hava fazlalik
katsayisinin bilinmesi gerekmektedir. Silindir icerisine alinan hava miktar: ideal gaz denklemi

kullanilarak hesaplanmistir.

P.V =N.Ry, T (24)

Silindir icerisine alinan hava miktar: Esitlik (25), Esitlik (26) ve Esitlik (27) kullanilarak

hesaplanmistir.

my, = I:;:T:@ %N, (25)
m, = ’;T””/oz (26)
Mpgqpq = My, + My, (27)

17
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Kullanilan (gercek) yakit miktari Esitlik (28) kullanilarak hesaplanmistir.

_ Mpaya
myaklt - . As

Burada;
my,: Havadaki Nz'nin kiitlesi (kg)
my,: Havadaki O2'nin kiitlesi (kg)
Mpavq: Gercek hava kiitlesi (kg)
Py avq: Hava basina (kPa)
Thava : Hava sicakhigr (K)
V(6): Hacim (m3)
Ry,, Ro,: Gaz sabiti (Kj/kgK)
%N, %0, : Bilesenlerin hava icerisindeki ytizdeleri
A: Hava fazlalik katsayisi

A;: Stokiyometrik orandir.

3.2.2.3. Silindir i¢erisinde Kalan Egzoz Gazlari

(28)

Motor geometrisinden dolay silindir icerisinde bir 6nceki cevrimden yanma odasi hacmi

kadar egzoz gazlar1 kalmaktadir. Silindir igerisinde kalan bu egzoz gazlari emme zamaninda

emilen taze hava veya hava yakit ile karismaktadir. Egzoz gazlarinin sicakligi yiiksek oldugu igin

karisimin sicakligi artar. Silindir icinde kalan egzoz gazlarinin sicaklig Esitlik (29) ve Esitlik (30)

kullanilarak hesaplanmistir [19].

(=)
Ty = Toga (f) ZZZ)

n-1

=)
Togie = Tog- (P“”")

Peg

Burada;
T,q : Egzoz supabinin agildigi andaki sicaklik (K)

Tegq: Egzoz supabinin agilma sicakhigi (K)

Tegk: Egzoz supabinin kapandigi andaki sicakliktir (K).

P¢m: Atmosfer basinc (kPa)

(29)

(30)
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P.gq: Egzoz kars1 basinci (kPa)

n: Politropik tsdiir.

Egzoz gazlarinin kiitlesi Esitlik (31), Esitlik (32), Esitlik (33), Esitlik (34) ve Esitlik (35)

kullanilarak hesaplanmistir.

m _ PegV(6)
Cozegzoz - Rcoy Teg

.%CO, (31)

_ PegV(0) o
mOZegzoz - Ro,.Teg ) A)OZ (32)

_ PegV(®
mNZegzoz - RNZ-Teg ' /ONZ (33)

_ PegV(0)
mHZOEgZOZ — m. %Nz (34)

+ my, (35)

megzoz(toplam) _mcozegzoz + mozegzoz + mNZegzoz Oegzoz
Burada;

MC04 45702 MO20g202" ™N20g207" TH20egz07" Bilesenlerin kiitlesi (kg)
Ry, Ro,, Rco,, Ru,o: Gaz sabitleri (Kj/kgK)

%N, %05, %C0,, %H,0: Bilesenlerin hava icerisindeki yiizdeleridir.

Sikistirma baslangicinda silindir icerisindeki karisimin kiitlesi ve sicakligi Esitlik (36) ve

Esitlik (37) kullanilarak hesaplanmistir.

Mygar = Myagkat + Mpgpa + Megy (36)

(37)

megzoz-(Teg_Thava))

MegzoztMhava

Tkar = Thava + (

Burada;
My Sikistirma baslangicindaki karisimin kiitlesi (kg)

Ty qr: Sikistirma baslangicindaki karisimin sicakligidir (K).
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3.2.2.4. Yakitin Alt Is1l Degeri

Is1l deger yakitin yakilmasi sonucu agiga ¢ikan enerji miktaridir. Isil deger yanma tirtinleri
arasindaki suyun fazina gore alt1s1l deger ve list 1s1l deger olmak iizere ikiye ayrilir. Ust1s1l deger
bir yakit yakilmasi sonucu elde edilebilecek en yliksek 1sil degerdir. Alt 1s1l deger ise yakitin en
koti kosullarda yanmasiyla elde edilebilecek en diisiik 1s1l degerdir. Alt 1s1l deger H, ile tst 1s1l
deger Hy ile gosterilir. icten yanmali motorlarda egzoz gazlarindaki su buhar halde oldugu icin
yakitin alt 1s1l degeri alinmaktadir [20,21].

Hidrokarbon yakitlarda yakitin alt 1si1l degeri Esitlik (38)’'deki Mendeleyev esitligi
kullanilarak hesaplanmaktadir [22].

H, = [3,4013C + 125,6H — 10,89(0 — S) — 2,512(9H + W)]. 1000 (38)

Burada;
H,: Altisil deger (k] /kg)
C : Karbonun agirliginin toplam molekiler agirligina orani
H : Hidrojenin agirliginin toplam molekiiler agirligina orani
0: Oksijenin agirliginin toplam molekiiler agirligina orani
S Kikirttiin agirhginin toplam molekiiler agirligina orani

W: Suyun agirliginin toplam molekiiler agirligina oranidir.

Cg-12,0011

= 39
(Cq12,0011+ Hg.1,008+0,.15,999+N,.14,007) (39)
_ Hg.12,0011 (40)
(C-12,0011+ H,.1,008+04.15,999+N,.14,007)
0,.12,0011
- (41)

T (€412,0011+ Hg.1,008+04.15,999+N,.14,007)

Burada;

N

: 1 mol yakittaki karbonun atom sayisi
H, : 1 mol yakittaki hidrojenin atom sayisi
0

.+ 1 mol yakittaki oksijenin atom sayisi

=

: 1 mol yakittaki nitrojenin atom sayisidir.
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Icten yanmali motorlarda kullanilan yakitlarda kiikiirt ve su bulunmadigindan S,W

degerleri sifir kabul edilmistir. Asagidaki Tablo 3.2’de bazi yakitlarin molekiil agirliklar: ve alt1sil

degerleri verilmistir.

Tablo 3.2. Bazi yakitlarin molekiil agirliklar ve alt 1s1l degerleri.

Yakit Hidrojen Metan Propan Biitan Benzin Dizel
Formiill'j Hz CH4 C3H3 C4H10 C8H18 C12H26
Molekuler agirhgr -, ), 16,04 44,08 58,10 114,23 170,00
(g/mol)

Alt1sil degeri 119930 50800 46500 45460 43500 42830

(kJ/kgK)

3.2.2.5. Ozgiil Isilar

Ozgiil 1s1 maddenin birim kiitlesini bir derece arttirmak icin gerekli olan 1s1 miktaridir.

Ozgiil 1s1 sabit hacimde 6zgiil 151 ve sabit basingta 6zgiil 1s1 olmak tizere ikiye ayrilir. Sabit hacimde

0zgil 1s1 maddenin birim kiitlesini sabit hacimde bir derece arittirmak icin gerekli 1s1 miktaridir.

Sabit hacimde 6zgiil 1s1 (c,,) ile gosterilir. Sabit basingta 6zgiil 1s1 ise maddenin birim kiitlesini

sabit basingta bir derece arittirmak i¢in gerekli 1s1 miktaridir. Sabit basingta 6zgiil 1s1 (¢,,) ile

gosterilir. Ozgiil 1s1lar maddenin sicaklifina bagh degiskendir [13].

Ozgiil 1s1larin hesaplamalari yapilirken Janaf tablolarindan faydalanilmistir. Janaf tablalari

maddelerin ve bilesenlerin termodinamik 6zelliklerinin bulundugu tablolardir. Ozgiil 1silar

hesaplayabilmek icin Janaf tablolarindan elde edilmis verilerine gore olusturulmus esitlikler

asagida verilmistir [23].
Cpy, = 39,060 — 512,790.6715 +1072,78.672 — 820,40.0 3
Cpo, = 37,432+ 0,02010. 915 —178,57.0"1° 4+ 236,88.60 73

Cpy, = 56,505 — 702,74.67%75 + 1165,0.0 "1 — 560,70.6~1°

PH

Cpco = 69,145 — 0,70463.6°75 — 200,770.67°° + 176,76.6~°7°

Cpyo = 59,283 — 1,7096.6%° — 70,613.607%° + 74,889.9 15

= 143,05 — 183,540.0%25 + 82,751.6%5 — 3,6989.0

%pryo

(42)

(43)

(44)

(45)

(46)

(47)
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Cpco, = —3:7357 +30,529.6%° — 4,1034.6 + 0,024198.6° (48)
Burada;
g =L (49)

T: Sicaklik (K)

Cpn, €0, Cpi,’ Cpco’ Cono’ Coi,0r Cco, - Gazlarin sabit basingta 6zgiil 1silaridir (k] /kmol K).

Yukarida verilen gazlarin sabit basinctaki 06zgiil 1s1 esitlikleri 300-3500 Kelvin
arahigindaki deger icin olusturulmustur. icten yanmal motorlarin silindir i¢i maksimum ve
minimum sicaklik degerleri bu aralikta oldugu icin bu esitliklerin kullanilmasi uygundur [23].

Sabit hacimde 6zgiil 1s1 (c,,) degerleri Esitlik (50) kullanilarak hesaplanmistir.
R=c,—¢, (50)

Yukarida verilen esitlige gore sabit hacimde 6zgtl 1silar (c,); Esitlik (51), Esitlik (52),
Esitlik (53), Esitlik (54), Esitlik (55), Esitlik (56) ve Esitlik (57) kullanilarak hesaplanmistir.

Coy, = Cpy, ~RN, (51)
Cvo, = Cpo, ~ Ro, (52)
Coy, = Cpu, — Ru, (53)
Cpco = Cpco ~ Reo (54)
Cono = Cpyo — Rivo (55)
Cvu,0 = Cpuyo — Rio (56)
Coco, = Cpco, ~ Reo, (57)
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Burada:

Coy,Cvo,1 Cop,» Cucor Conor Cvmyor Cvco, Bilesenlerin sabit hacimde 6zgiil 1silar1 (k] /kmol K)

Ry,,Ro,, Ru,, Rco, Rnos Ru,0, Reo,: Bilesenlerin gaz sabitleridir (Kj/kgK).

Yukaridaki esitliklerde her bilesenin ayr1 ayr (c,) ve (c,) degerleri hesaplanmaktadir.
Karigimin (c,) ve (c,) degerleri bilesenlerin mol yiizdesi degerlerine gore asagidaki esitlikler

kullanilarak hesaplanmistir.

1

Nkar

Chco, NCOZ] (58)

Y Corar '[CPNZ'NNZ + Cpoz'NOz + Csz'NHZ + Cpeo-Nco + Cppo- Bno + CpHZO'NHZO +

2 Corar .[c,,NZ.NN2 + Cyg,-No, + Cupy - Ny, + Cop- Neo + Coyg- Ruo + Copy - Niyo +

Nkar

CUCOZ' NCOZ] (59)

Burada:

Cprar Karisimin toplam sabit basingta 6zgiil isilart (k] /kmol K)

Pk

Cupqr: Karisimin toplam sabit hacimde 6zgiil 1silart (k] /kmol K)

k

Ny,,No,, Ny,, Nco, Nyo, Ny, 0, Nco,: Bilesenlerin karigim icerisindeki mol miktarlaridir.

Termodinamik hesaplamalarda genellikle 6zgiil 1silarin oranlar kullanilmaktadir. Ozgiil

1s1larin orani Esitlik (60)’daki gibi (k) ile gosterilmektedir.

k=2 (60)

Cy
3.2.2.6. Yanan Yakitin Yiizdesi

Termodinamik modellemede hesaplama yapabilmek i¢in anlik yanan yakitin miktarinin
bilinmesi gerekmektedir. Yanan yakit miktarinin krank mili agisina bagh ytizdesini hesaplamak
icin Wiebe fonksiyonundan yararlanilmistir. Wiebe fonksiyonunda tutusma gecikmesi, ani ve
kontrollii yanma siirecleri diisiiniilerek olusturulmustur. Wiebe fonksiyonu Esitlik (61)" de

verilmistir [24].

Hx_go)m+1]

X, =1- exp[_a( 26 (61)
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Burada;

X,: Anlik yanan yakitin ytizdesi
0,.: Anlik krank acisi

0y: Yanmanin basladigi krank ag¢isidir.
Heywood’a gore a=6.908, m=2’dir [12].
3.2.2.6. Is1 Transferi
Icten yanmali motorlarda hareketli parcalarin siirtiinmesi sonucu ve yanma sonucunda
motor pargalarinin sicakligl artmaktadir. Yiiksek sicaklik motor pargalarinin malzeme

ozelliklerini bozabileceginden, icten yanmali motorlarda sogutma sistemi bulunmaktadir. Yanma

sonucu olusan 1sinin bir miktar1 sogutma suyuna ge¢gmektedir.

Sistem Sinirlari

dmy,,

di [bb

Sekil 3.9. Is1 transferi modeli [25].

Icten yanmali motorlarda yanma sonucu olusan 1sinin yaklasik %10-35’i sogutma
sistemine gecmektedir. Is1 transferi sicakliga bagh degisken oldugu icin her krank agisi i¢in
hesaplanmistir. Sogutma sistemine gecen 1s1 miktar1 hesaplanirken Woschni tarafindan

olusturulan model kullanilmistir [26].
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&

Silindir ici silindir Duvan Sogutma Suyu

Sicaklik

L

Sekil 3.10. Silindir duvarindan gegen 1s1 transferi.

Sogutma suyuna gecen 1s1 miktari (Q,,) Esitlik (62) kullanilarak hesaplanmistir.

A(0).(Ti—Tw) (62)

A ERNEINES)

Burada;
Q. Ist transferi (W)
A(0): Krank agisina bagh anlik silindir yiizey alan1 (m?2)
T;: Silindir ici sicaklik (K)
T,,: Silindir ytizey sicaklig1 (K)
hg: Gazlarn 1s1 tasimim katsayisi (kW/m? K)
X: Silindir duvarinin kalinlig1 (m)
kg: Silindir duvarinin 1s1 taginim katsayisi (kW/mz2 K)

h.: Sogutma suyunun 1s1 tasinim katsayisidir (kW/m?2 K).

Is1 tasimim katsayisi (hy) Esitlik (63) kullanilarak hesaplanmistir [2].

h, = 0,820.D~%2 pO8 08 77053 (63)
Burada;

D: Silindir cap1 (m)

P: Silindir ici basing (kPa)
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T: Silindir ici sicaklik (K)

W : Gazlarin ortalama hizidir (m/s).

Gazlarin ortalama hizi (W) Esitlik (64) kullanilarak hesaplanmistir [2].

VaTy
P+

W = [cl. Com + Cy. (P — PO)] (64)

Burada;
Cy: Piston hizi (m/s)
Cy, C, degerleri;
Egzoz zamani i¢in C1=6,18 C,=0
Sikistirma zamani i¢in C,=2,28 C,=0

Yanma ve genisleme zamani igin C1=2,28 C,=3,24.103"dir.
3.2.2.7. Yanmanin Modellenmesi

Silindir ici parametreleri hesaplayabilmek icin anlik gazlarin miktarlarinin bilinmesi
gerekmektedir. Silindir igerisine giren hava yakit karisimi yanma reaksiyonu sonucu farkli yanma
tirtinlerine dontismekte, yanma sicakligina bagh olarak yanma firiinlerinin tiirii ve miktari
degismektedir. Hesaplamalar krank acisina baglh anlik sicaklik ve bilesenlerin kiitle miktarlarina
gore modellenmistir.

Diisiik sicaklikta (T <1000 K) hidrokarbonlarin hava ile yanmasi sonucunda yanma
tirtinleri karbondioksit (CO2), su buhar1 (H20), azot (N2), oksijen (02), karbon monoksit (CO) ve
hidrojen (H:) olusmaktadir. Bu olusan yanma iriinlerinin miktarlar1 hava yakit oranina bagh
olarak degismektedir. Burada en 6nemli faktérlerden biri yakitin stokiyometrik hava yakit
oranidir. Yakit stokiyometrik hava yakit oranindan daha az hava ile tepkimeye girerse oksijen
(02) yetersizliginden dolay1 yakit tam olarak yanmaz ve yanma iriinleri arasinda karbon
monoksit (CO) olusur.

Diisiik sicaklikta yanma reaksiyonunun denklemi ve bilesenlerin katsayilari Esitlik (65)

de goriilmektedir. Denklem bir mol yakit icin olusturulmustur [27].
C,HpO.Ny + % (0, +3.76 N) = v,C0, + v,H,0 + v3N, + 1,0, + v5CO + vgH, (65)

Burada;

@: Ekivalans orani (Esitlik (22) ve Esitlik (23)’deki bagintilarla hesaplanir)
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aS=a+§—5 (66)

Denklemdeki bilesenlerin katsayilari ( vy, v,, V3, V4, Vs Ve vg ) karisimin fakir (@ < 1) ya

da zengin (@ > 1) olma durumuna gore Tablo 3.3’ deki esitliklere gére hesaplanmaktadir.

Tablo 3.3. Diisiik sicakliktaki (T <1000 K) yanma iiriinleri [27].

Yanma Uriinleri v; p<1 ®>1
CO, vy a a—ng
H,0 Uy b/2 b/2 —2a,(1—-1/9) + vs
N, Vs d/2 +3,76 (as/9) d/2 +3,76 (as/0)
0, Uy as;(1/0—-1) 0
Cco Vs 0 Vs
H, Ve 0 2a,(1—-1/0) —vg

Tablo3.3’ deki vs degeri asagida verilen esitlikler kullanilarak hesaplanmaktadir.

_ —b1+ ,b12—4a1.cl (67)

Us 2.a,

a,=1—-K (68)

by =2+K.a—dy.(1-K) (69)

1 = —a. dlK (70)
1

d, = 2.a, (1 - 8) 71)

Esitliklerdeki denge katsayis1 (K) Fergusan tarafindan 400K-3200K araliginda
olusturulmus ve Esitlik (72) ve Esitlik (73) kullanilarak hesaplanmistir [28].

1,761 1,611 _ 0,2803
t t2 t3

InK = 2,743 — (72)

T

t= 1000

(73)
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Yukarida denge katsayisiyla olusturulan denklemler diisiik sicakliklar (T <1000 K) icin
kullanilmaktadir. Ancak icten yanmali motorlarda yanma sonucu silindir i¢i sicaklik 1000
Kelvin’den ytiksektir. Yiiksek sicaklikta hidrokarbonlarin hava ile yanmasi sonucunda olusan
yanma iriinleri COz H20, N3, Oz, CO, Hz, O, OH, NO, H'dir.

Denge katsayisi (K) reaksiyonun davranisini tarif eder ve ¢ift yonli olusturulabilir. Denge
katsayisi (K) reaksiyona girenlerin ve iirtinlerin ideal gaz denklemi ile kismi basinglarindan elde
edilmektedir.

Denge katsayisi (K) kismi basing tiirtinden genel reaksiyon icin yazilirsa; Esitlik (74) ve

Esitlik (75) elde edilir.

VA +vyB & v.C+vyD (74)
_ eyt
~ plappb (75)

)’

Yiiksek sicaklikta yanma reaksiyonunun denklemi ve bilesenlerin katsayilari Esitlik (76)

da goriilmektedir. Denklem bir mol yakit icin olusturulmustur [28].

C,H,O-N; + % (0, +3.76 N) - v,C0O, + v,H,0 + v3N, + v,0, + v5CO + vgH, + v,H +

vg0 + v9OH + v(NO (76)
=u
X; = N (77)
iLx =1 (78)
Burada;
y;: Mol oranlari
N: Toplam mol sayisidir.
Karbon dengesi;
a=(x;+x5).N (79)

Hidrojen dengesi;
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b = (2x2 + 2x6 +x7 + xg).N
Oksijen dengesi;
c+%= (2x1 + x5 + 2x4 + x5 + xg + X9 + X10).N

Nitrojen dengesi;

d+ —2a5(2773) = (ZX3 + xlo).N

Kismi basing tliriinden yanma tiriinlerinin denge katsayilari;

1
1 _ x,P /2
2H2 Ud H Kl - x81/2
lo,00 K, = a2
2 2 2~ x41/2
1 1 — Xo
5H2+502(—>0H K3 _x41/2 x61/2
1 1 _ X10
502 +EN2(_)NO K4_—x31/2 x41/2
1 —_ X2
H2+202 HHzO KS _x41/2 x61/2
1 — X1
CO +50, & CO, Ké_m%xﬂz

Esitliklerdeki basing¢ (P) atmosfer basincidir. Ky, K;, K;, K3, K,, K5 ve K degerleri

(80)

(81)

(82)

(83)

(84)

(85)

(86)

(87)

(88)

Olikara ve Borman tarafinda olusturulan Esitlik (89) kullanilarak elde edilmistir. Bu denklem

egri uydurma yontemi ile 600K-4000K aralifinda Janaf tablolarindan elde edilmistir [27].

T

logK; = A;In (1000

)+ 24 Cy+ DT + ET?

Esitlikteki 4;, B;, C;, D;, ve E; degerleri Tablo 3.4’ de verilmistir.

(89)
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Tablo 3.4. Denge sabitleri icin egri katsayilar1 [27].

1 0,432168 -0,112464.10> 0,267269x101  -0,745744x10+  0,242484x10-8
2 0,310805 -0,129540x105 0,321779x10*  -0,738336x10*  0,344645x108
3 -0,141784 -0,213308x10¢ 0,853461 0,355015x10+ -0,310227x10-8
4 0,150879x101 -0,470959x10¢ 0,646096 0,272805x%10-5 -0,154444x10-8
5 -0,752364 0,124210x10>  -0,260286x10! 0,259556x10-3 -0,162687x10-7
6 -0,415302x102 0,148627x10> -0,475746x101 0,124699x10-3 -0,900227x10-8

3.3. Motor Performans Hesaplamalari

Motor performans degerleri, silindir icerisinde yanma sonucunda olusan basing degerine
baghdir. Motor performans degerleri indike ve efektif olarak iki sekilde incelenir. indike
parametreler silindir icerisinde elde edilen degerler ile hesaplanan motor parametreleridir.

Efektif parametreler ise volandan veya krank milinden 6l¢iilen degerlerdir [29].

3.3.1. Indike ve Efektif Gii¢

Giig, birim zamanda yapilan istir. Indike gii¢ silindir ici basin¢ degerinden elde edilir.
Indike giig, silindir icerisinde yama sonucunda olusan basincin etkisiyle piston iizerinde meydana
gelen itme giiciidiir. Efektif giic ise motordaki siirtiinme gibi kayiplarin indike giicten ¢ikarilmasi

ile elde edilen giictiir. Efektif giic motorun gercek giiciidiir [30].

Indike giic Esitlik (90) kullanilarak elde edilmektedir [30].

P;V.w.i
N; = (90)

¢ .T

Burada;
N;: Indike gii¢ (kW)
P,..: Indike Basing (Ortalama basing) (kPa)
V : Kurs hacmi (m3)
w: Krank milinin agisal hiz1 (rad/s)
i: Silindir sayis1

T: Bir ¢evrimdeki strok sayisidir (4 zamanli motorlar icin 2).

Esitlikteki acisal hiz (w) devir tiirtinden yazilirsa; Esitlik (91) ve Esitlik (92) elde edilir.
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. mn 91
Y'=30 (1)

P;V.n.i
LT 30T

(92)

Burada;

n: Krank mili devridir (dev/dak).
Efektif gii¢ Esitlik (93) kullanilarak elde edilmektedir [29].

N = PoV.n.i 93
€ 30T (93)

P, = Pi.nm (94)
Burada;
N,: Efektif giic (kW)

P, Efektif Basing (kPa)

Nm: Mekanik verimdir.
3.3.2. Moment

Moment déndiirme kuvvetidir. Silindir icerisinde yanma sonucu olusan basing kuvveti
pistonu hareket ettirir. Biyel bu dogrusal hareketi krank miline aktarir ve krank milinde moment

etkisi yaratir [30].

Moment degeri Esitlik (95) kullanilarak elde edilmektedir [30].
Ne
M, = 9549.? (95)

Burada;
M, = Moment (N.m)
N, : Efektif giic (kW)
n : Devir'dir (dev/dak).
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3.3.3. Ozgiil Yakit Tiiketimi

Ozgiil yakit tiiketimi birim gii¢ icin birim zamanda harcanan yakit miktaridir. Ozgiil yakit

tiiketimi tiiketilen yakit miktarinin efektif giice oranidir [29].

B, =— (96)

Burada;
B, : Ozgiil yakit tiiketimi (kg/kW.h veya gr/kW.h)
ms: Birim zamanda tiiketilen yakit miktari(kg/h)
N,: Efektif giictiir(kW).

3.4.Matematiksel Modelin Yazilim Diline Cevrilmesi

Termodinamiksel formiiller ile olusturulan matematiksel modelleme Java programlama
dili ile yazilim programi haline getirilmistir. Java, 1995 yilinda Sun Microystems sirketi tarafindan
piyasaya siirilmiistiir. Java hem programlama dili hem de bir platformdur. Java nesne tabanl bir
programlama dilidir. Java tekrar diizenleme yapilmadan tiim isletim sistemlerinde calisabilen bir
programlama dilidir. Java bagimsiz bir platformdur ve java ile olusturulan yazilim programi bir
kez yazilir ve her yerde c¢alisir ilkesi ile olusturulmustur [31, 32, 33].

Yazilim programi olusturulurken NetBeans platformu kullanilmistir. NetBeans, Oracle
tarafindan gelistirilen Java gelistirme platformudur. NetBeans yazma, derleme, hata ayiklama gibi

olanaklari sunan kod gelistirme ortamidir [34].
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File Edit View Navigate Source Refactor Run Debug Profile Tesm Tools Window Help
@ D e @ T H DB O
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&) jButton26MouseExited(V import
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- jButton2MouseEntered| import

&) jButton27MouseExited(V import =
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< >
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Sekil 3.11. Kodlarin olusturuldugu NetBeans penceresi.

Olusturulan yazilim programinin kolay kullanilabilmesi icin grafiksel kullanici ara ytizi
(GUI- Graphical User Interface) olusturulmustur. Yazilim programlarinin ¢alisabilmesi i¢in
komutlar gerekmektedir. GUI kullaniciya gorsel bir ekran sunarak komutlarin girilmesine olanak
saglar. Bir baska deyisle kullanici ile program arasinda baglant1 kurarak komutlari yazilim diline
cevirir. GUI olusturulurken Java’'nin Swing kitiiphanesi kullanilmistir. Swing kiitiiphanesi GUI

icin gerekli panel, buton, tablo, menti gibi bilesenleri gelistirmeye yarayan kiitiiphanedir [34].
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4. BULGULAR ve TARTISMA

Bu boliimde olusturulan simiilasyon programi tanitilarak belirli motor parametrelerinde
analizler yapilmistir. Bu analizler gercek motor verileriyle karsilastirilarak olusturulan
programin dogrulugu ortaya konmustur.

Olusturulan yazilim yaklasik 3520 satir kod icermektedir. Kodlar 0.25° araliklarla her
krank mili acisinda degerler hesaplanacak sekilde olusturulmustur. Hesaplamalar, tekrarlayan
bir doéngi (for donglisii metodu) icerisinde diziler(array) olusturularak elde edilmistir. Silindir
ici parametrelerin hesaplamalari, emme supabinin kapanmasi ile egzoz supabinin agilmasi
araligindaki krank agi degerleri ile yapilacak sekilde ayarlanmistir. Motor performans

parametreleri 900-5500(dev/dak) devir araliginda elde edilmistir.
4.1. Olusturulan Programin Grafiksel Kullanici Ara Yiizii (GUI)

Olusturulan GUI icten yanmali motorlarin hesaplamalari i¢in gerekli olan parametrelerin
girildigi ekrandir. Bu ekran 3 bélimden olusmaktadir. Bu béliimler motor parametrelerinin
gruplandirildig1 meniilerin bulundugu boéliim, motor parametrelerin girildigi bolim ve mesaj

boliimiidir. Program agildiginda kullanicinin karsilasacagi ana ekran Sekil 4.1’de gosterilmistir.

[£] vm - O X
File Edit

Motor Turd

Motor Boyutlan

Yakit

Krank Agilan

Artik Gazlar

Hesapla

Sonuglar

Mesaj

£ T

Sekil 4.1. Olusturulan ara yiizlin ana ekrani.

Olusturulan ara ylzln o6zellikler meniisii; motor parametrelerinin girebilmesi,

hesaplamalarin yapilabilmesi ve sonuclarin goriilebilmesi icin 7 menti butonundan olusmaktadir.
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Motor tiirti butonu, buji ateslemeli motor ya da sikistirma ateslemeli motor tiiriiniin

girildigi boliimdiir. Motor tiirtiniin girildigi ekran Sekil 4.2’de gosterilmistir.

(&) ivm - o x
File Edit

Ozellikler

Motor Turu

Motor Boyutlar

Yakit Buji Ateslemeli Motor
Sikistirma Ateslemeli Motor O
Krank Agilan
Artik Gazlar
Hesapla
Sonuglar
Mesaj 1=l

4]

Sekil 4.2, Motor tiiriiniin girildigi ekran.

Motor tiiriine gore yazilimdaki hesaplamalar degistiginden bu degisiklik yazilimda if-else
operatori kullanilarak gerceklestirilmistir.

Motor boyutlar1 butonu, silindir sayisi, silindir capi, strok uzunlugu, biyel uzunluguy,
sikistirma orani ve motor devrinin girildigi boliimdur. Motor boyutlarinin girildigi ekran Sekil

4.3’de gosterilmistir.

[£] ivm - o X
File Edit
| Gzellikler
Motor Turd silindir sayis1
Motor Boyutlan Silindir Gap! mm
Yakit strok Uzunlugu mm
Krank Agilari . "
Biyel Uzunlugu I
Artik Gazlar
Sikistirma Oran| é
Hesapla
Motor Devri Dev [ Dak
sonuglar
Mesaj =

Sekil 4.3. Motor boyutlarinin girildigi ekran.
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Motor boyutlari ile krank ac¢isina baglh olarak anlik silindir hacmi ve silindir ylizey alani
hesaplanmaktadir.

Yakit butonu, yakitin atom sayilari, hava fazlalik katsayisi, emilen havanin basici, emilen
havanin sicaklig1 ve sogutma suyunun sicakliginin girildigi bélimdiir. Yakit, hava ve sogutma

suyunun 6zelliklerinin girildigi ekran Sekil 4.4’de gosterilmistir.

£ ivm - u] X
File Edit

Ozeliikler

Motor Turu Yakitin Atom Sayilan

Motor Boyutlar

C@ H@ 0@ N@

Yakit

Krank Agilar

Hava Fazlalik Katsatisi (A)
Artik Gazlar

Emilen Hava Basinci Kpa
Hesapla

Emilen Hava Sicakhgi K
Sonuglar

Sofutma Suyu Sicakhgi K

Mesaj &)

Sekil 4.4. Yakit, hava ve sogutma suyunun 6zelliklerinin girildigi ekran.

Bu ekranda termodinamik modellemede kullanilan yakitin 6zelliklerini belirlemek i¢in
yakitin atom sayilar1 istenmektedir. Bdylelikle istenilen yakit tird icin analizlerin
gerceklestirilebilecegi sekilde olusturulmustur. Bu ekrana girilen verilerle yakit ve havanin
miktarlar1 hesaplanmaktadir. Emilen havanin sicakligi ve basinci motorun turbo veya atmosferik
olma durumuna gore degisebilmektedir. Bu nedenle direk hava miktar1 yerine bu degerler
istenerek hava miktari ideal gaz denklemi kullanilarak hesaplanmaktadir. Yakit miktari ise hava
miktarina bagl olarak yakitin stokiyometrik orani ve hava fazlalik katsayisi ile hesaplanmaktadir.

Krank acgilar1 butonu, emme supabinin kapanmasi, egzoz supabinin acilmasi, buji
ateslemeli motorlar i¢in atesleme baslangici ve sonu, sikistirma ateslemeli motorlar igin
puiskiirme baslangici ve sonunun krank acisi degeri olarak girildigi boliimdir. Krank acilarinin

girildigi ekran Sekil 4.5’de gosterilmistir.
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[£] ivm
File Edit

Ozellikler

Motor Tiiri

Motor Boyutlan

Yakit

Krank Agilari

Artik Gazlar

Hesapla

sonuglar

Emme Supabinin Kapanamsi [KMA]
Egzoz Supabinin Aclimasi [KMA]

Piiskiirtme Baslangici [KMA]
Piiskiirtme Sonu [KMA]
Atesleme Baslangici [KMA]

Ategleme Sonu [KMA]

Derece
Derece
Derece

Derece
Derece
Derece

Mesaj

Sekil 4.5. Krank a¢ilarinin girildigi ekran.

Hesaplamalarda kullanilan krank acilar1 derece cinsindendir. Icten yanmali motorlarda

bir ¢evrim krank milinin 2 tur dénmesiyle olusmaktadir. Dolayisiyla ¢evrim modellenirken

hesaplamalar 0-720 derece arasinda olacak sekilde olusturuldugundan ekranda istenilen krank

acilar1 0-720 derece arasinda girilmelidir.

Emme supabinin kapandigi andaki krank agisinda emme zamani biter ve sikistirma

zamani baslar. Egzoz supabinin a¢ildig1 andaki krank ac¢isinda ise genisleme islemi biter ve egzoz

zamani baslar. Krank ac¢isina bagli hesaplamalar bu aralikta incelenir.

Artik gazlar butonu, motor geometrisinden dolay1 bir 6nceki ¢evrimden kalan egzoz

gazlarinin sicakligl ve bilesenlerin kiitlesel oranlarinin girildigi béliimdiir. Hesaplamalarda,

silindir iceresinde kalan egzoz gazlarinda bulunan CO», H>0, O, N; bilesenleri dikkate alinmistir.

Egzoz gazlarinda bulunan diger bilesenlerin kiitlesel oranlari diisiik oldugundan hesaplamalarda

dikkate alinmamistir. Egzoz gazlarinin 6zelliklerinin girildigi ekran Sekil 4.6’ da gosterilmistir.
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[£] ivm
File Edit

Ozellikler

Motor Tiiri

Motor Boyutlan

Yakit

Krank Agilari

Artik Gazlar

Hesapla

sonuglar

Egzoz Gazi Sicakhi

co2

H20

02

N2

Kiitlesel Oran

silindir icerisinde Kalan Egzoz Gazlari

(s

Sekil 4.6. Artik gazlarin 6zelliklerinin girildigi ekran.

Hesaplama meniisiinde bir buton bulunmaktadir. Bu buton, tiklandiginda girilen tim

verilerin yazilima aktarilarak hesaplamanin yapilmasini saglar. Hesaplamalar yapildiktan sonra

program otomatik olarak masa tistiinde “Sonuclar” adinda bir klasér olusturur. Bu klasorde,

hesaplanan degerlerin bulundugu ve sonuglarin kayit altina alindig1 bir Excel dosyas, girilen

motor parametreleri ve sonuglarin rapor halinde bulundugu bir PDF dosyasi ve png uzantisi

halinde olusturulan grafikler bulunmaktadir. Programin olusturdugu klasér Sekil 4.7’de

gosterilmigtir.

= o

Giris Paylas

Yanet Sonuclar
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?‘- . % ¥ Kes
N Yolu kopyala

Hizli erisime Kopyala Yapistir
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Pano
4 » Sonuclar
4+ Hizh erisim
o OneDrive

3 Bu bilgisayar
. 3D Nesneler
[ Belgeler
4 indirilenler
I Masausta
b Muzikler
&= Resimler
B videolar
‘o Yerel Disk ()
= RECOVERY (D)

=¥ Ag

Basing.png

Hacim.png

Sicaklik.png

rl

Tasima Kopyalama
hedefi hedefi

Duazenle

Moment.png

N
(X E

Sonuclar.xlsx

X

sil

=k

Yeniden

Iijeni age

T__-] Kolay erigim +

Yeni

adlandir klasar

CO2.png

N2.png

X

PDF
Rapor.pdf

Yeni

Gag.png

NO.png

~

v

Ozellikler

o

Sekil 4.7. Programin olusturdugu klasor.
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Klasérde buluna Excel dosyasinda, her krank acisi icin elde edilen termodinamik
hesaplamalar ve motor devrine bagli motor performans degerlerinin yer aldigi iki sayfa

bulunmaktadir. Programin olusturdugu Excel dosyasi Sekil 4.8’de gosterilmistir.

Verlerisa - Exeel
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Sekil 4.8. Programin olusturdugu Excel dosyasi.

Klas6rde bulunan PDF dosyasinda, hesaplamalar i¢in girilen motor parametreleri ve
hesaplanan degerlerin yer aldig1 bir rapor tablosu bulunmaktadir. Programin olusturdugu PDF

dosyasi Sekil 4.9’da gosterilmistir.

APOR
Sikistirma ateslemeli |
4.0

0.08 m

0.08 m

0.19 m

0.04 m

20.0

2000.0

5.333333333333333 m/s
2.1164413666289133E-5 m3
4.0212385965949365E-4 m3
4.2328827332578276E-4 m3
203 Derece

500 Derece

345 Derece

360 Derece

C8.0 HIR.0 00.0 NO.O

1.4

100.0 kPa

300.0 K

340.0 K
4.5038457696549433E-4 ko
2.1400790775711123E-5 kg
21.045230603191513
15.032307573708225
14047.73422532513 kPa
499.0 Derece
2662.7571892588353 kPa
499.0 Derece
56.082513091945394 kW

Sekil 4.9. Programin olusturdugu PDF dosyasi.
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Ayrica hesaplamalar sonucu olusturulan grafikler, 6zellikler mentisiinde yer alan sonuglar
butonu kullanilarak da goriilebilmektedir. Sonuglar boéliimiindeki grafiklerin yer aldigi1 ekran

Sekil 4.10’da, her bir parametre i¢in olusturulan grafik goriiniimii ise Sekil 4.11’de gosterilmistir.

B - a
File Edit
Ozellikler
Hacim Grafigi N2 Kitlesel Oran Grafigi
Motor Turu
Basing Grafigi 02 Kutlesel Oran Grafigi
Motor Boyutlan
Sicaklik Grafigi Co2 Kutlesel Oran Grafigi
Yakit
CO Kiitlesel Oran Grafigi
Krank Agilan
Gug Grafigi No Kutlesel Oran Grafigi
Artik Gazlar
Moment Grafigi H20 Kutlesel Oran Grafigi
Hesapla
Ozgiil Yakit Grafigi H2 Kitlesel Oran Grafigi
Sonuglar
Mesaj [~

| [&) Sicakiik Grafigi
|

Sekil 4.10. Sonuclar ekranu.

Sicaklik GRAFIGI

350 375 400 425 460 475

250 275 300 335
Agl (Derece)

——sicaklk|

Sekil 4.11. Grafiklerin gérinimi.
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4.2. Simiilasyon Sonuglari

Bu béliimde olusturulan simiilasyon programinda benzinli motorlar i¢in farkli HFK ile
analizler yapilarak silindir i¢i basing, sicaklik, gazlarin kiitlesel oranlar1 ve motor performans
degerleri Kkarsilastirllmistir. Analizlerde HFK ig¢in 0,9-1-1,1-1,2 degerleri kullaniimistir.
Simiilasyon programina girilen degerler gercek motor parametrelerine gore olusturulmustur.
Simiilasyon programi analiz sonucunda elde edilen silindir ici basing, sicaklik, gazlarin kiitlesel
oranlari ve motor performans degerleri literatiirde yapilmis deneysel analiz degerleri ve motor
katalog degerleri ile kiyaslanmistir. Simtlasyon programinda, literatiirde tizerine bircok deneysel
arastirma yapilan Honda firmasinin buji ateslemeli motoru L13A4 i-DSI kullanilmistir. Bu motora

ait teknik bilgiler Tablo 4.1’ de verilmistir.

Tablo 4.1. Honda L13A4 i-DSI motorunun teknik bilgileri.

Parametreler Ozellik

Yakit tiirt Benzin

Silindir sayisi 4

Hacim 1,339 L

Silindir ¢ap1 73 mm

Strok uzunlugu 80 mm

Biyel uzunlugu 149 mm

Sikistirma orani 10,8

Maksimum Gii¢ 63 kW (5700 dev/dak)
Maksimum Moment 119 Nm (2800 dev/dak)

Honda L13A4 i-DSI motorunun teknik 6zelliklerine gére simiilasyon programina girilen
degerler Tablo 4.2’de verilmistir. Baz1 degiskenlik gdsteren parametreler i¢cin ortalama degerleri

alinmistir.
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Tablo 4.2. Simiilasyon programina girilen degerler.

Parametreler Ozellik

Motor tiirii Buji ateslemeli
Silindir sayisi 4

Silindir ¢ap1 73 mm

Strok uzunlugu 80 mm

Biyel uzunlugu 149mm
Sikistirma orani 10,8

Motor devri 3000(Dev/Dak)
Yakit Benzin(CgH1s)
Hava fazlalik katsayisi 0,9-1-1,1-1,2
Emilen havanin basinci 100 kPa
Emilen havanin sicaklig1 300K
Atesleme zamani 351-368
Sogutma suyu sicakligi 340K

Egzoz gaz1 sicakligl 850K

Artik gazdaki N, orani 0,7

Artik gazdaki O, orani 0

Artik gazdaki CO, orani 0,17

Artik gazdaki H,0 orani 0,13

Simiilasyon programindaki hesaplamalar soncunda elde edilen degerlerden olusturulan

silindir ici sicakligin krank agisina bagh degisim grafigi Sekil 4.12’de, silindir i¢i basincin krank

acisina bagh degisimi ise 4.13’ de gosterilmistir.

3400
3200
3000 ==-=-

2800 = = = HFK: 1,1
= = HFK:1,2

2600
2400

—. 2200
2000
1800
1600
1400
1200
1000
800
600
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200
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400 450 500

Sekil 4.12. Farkli HFK’ larinda silindir i¢i sicakligin krank acisina bagh degisimi.

Krank agisina bagh silindir ici sicaklik grafigi incelendiginde, 0,9-1-1,1-1,2 HFK degerleri

icin sirasiyla maksimum sicaklik degerleri; 377 krank agisinda 3203 K, 375 krank acgisinda 2960
K, 375 krank agisinda 2772 K, 375 krank acisinda 2612 K olarak elde edilmistir. Bu degerlere gore

HFK arttik¢a sicaklik degerleri azalmaktadir. Bunun sebebi HFK arttik¢a hava yakit karisimi
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fakirlesir yani yakit miktari azalir. Dolayisiyla yakit miktarina bagli olarak yanma sonucu olusan

1s1 miktar1 azalmaktadir.

HFK: 0,9

200 250 300 350 400 450 500
Krank Agisi

Sekil 4.13. Farkli HFK’ larinda silindir i¢i basincin krank a¢isina bagh degisimi.

Krank agisina bagh silindir i¢i basing grafigi incelendiginde, 0,9-1-1,1-1,2 HFK degerleri
icin sirasiyla maksimum basing degerleri; 370 krank acisinda 7213 kPa, 369 krank acisinda 6892
kPa, 369 krank acisinda 6892 kPa, 369 krank acgisinda 6099 kPa olarak elde edilmistir. Bu
degerler incelendiginde HFK arttik¢a sicaklik degerlerinde oldugu gibi basing degerleri de
azalmaktadir.

Krank acisina bagh silindir icerisindeki gaz bilesenlerinin kiitlesel oranlarinin degisim
grafikleri, CO; i¢in Sekil 4.14’de, CO icin Sekil 4.15’de, H»0 icin Sekil 4.16’da, NO i¢in ise Sekil
4.17’de gosterilmistir.
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Sekil 4.14. Farkli HFK’ larinda CO; kiitlesel oraninin krank acisina bagh degisimi.
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Sekil 4.15. Farkli HFK’ larinda CO kiitlesel oraninin krank acisina bagh degisimi.
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Sekil 4.16. Farkli HFK’ larinda H;O kiitlesel oraninin krank agisina bagh degisimi.
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Sekil 4.17. Farkli HFK’ larinda NO kiitlesel oraninin krank acisina bagh degisimi.

CO: icin; krank acisina bagh silindir icerisindeki kiitlesel oranlari incelendiginde, HFK
degerinin 1’den biiyiik olma durumunda CO; kiitlesel orani, HFK arttik¢a azalmaktadir. Fakat 0,9
HFK degerinde kiitlesel oran minimum degerdedir. Bunun nedeni ise HFK degerinin 1’den kii¢iik
olmasi durumunda hava yakit karisiminda, yakitin stokiyometrik hava oranindan daha az hava
bulunmasidir. Dolayisiyla da hava yakit karisiminda yakitin tamaminin yanabilmesi i¢in yeterli
02 bulunmamaktadir.

CO icin; krank acisina bagh silindir icerisindeki kiitlesel oranlari incelendiginde, sadece
HFK 0,9 degeri icin CO kiitlesel orani grafigi elde edilmistir. Diger HFK 'da degerler sifirdir. Ciinkii
HFK degerinin 1’den biiytlik olmasi durumunda, yanma sonucunda olusan CO miktar1 olduk¢a

diisiik oldugundan simiilasyon programindaki hesaplamalara dahil edilmemistir.
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H:0 icin; krank agisina bagh silindir icerisindeki kiitlesel oranlar incelendiginde, H20
kiitlesel oran1 HFK degeri arttikca azalmistir.

NO i¢in; krank acisina bagh silindir igerisindeki kiitlesel oranlari incelendiginde, NO
kiitlesel orani da CO;'de oldugu gibi HFK degeri arttikca azalmis, 0,9 HFK degerinde minimum
olarak belirlenmistir.

Devire bagh efektif motor performans degerlerine ait giiciin (kW) cinsinden degisimi Sekil
4.18'de, giiclin (BG) cinsinden degisimi Sekil 4.19’da, momentin degisimi Sekil 4.20’de, 6zgiil yakit

tiiketiminin degisimi ise Sekil 4.21’de gosterilmistir.
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Sekil 4.18. Farkli HFK’ larinda efektif giictin (kW) krank a¢isina bagh degisimi.
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Sekil 4.19. Farkli HFK’ larinda efektif giictin (BG) krank agisina bagh degisimi.
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Sekil 4.20. Farkl1 HFK’ larinda momentin krank ag¢isina bagh degisimi.
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Sekil 4.21. Farkli HFK’ larinda 6zgiil yakit tiiketiminin krank ac¢isina bagh degisimi.

Devire bagh efektif giic ve moment grafikleri incelendiginde maksimum giic; 0,9 HFK ‘da
5600 devirde 63,74 kw-85,50 BG, maksimum moment; 0,9 HFK ‘da 3200 devirde 133,21 Nm
olarak elde edilmistir. Motor performans degerleri hesaplanirken en 6nemli faktor silindir ici
basing degeridir. HFK degeri arttikca silindir i¢ci basing degeri azalmaktadir (Sekil 4.13.).
Dolayisiyla HFK degeri arttikeca giic ve moment degerleri de azalmaktadir.

Ozgiil yakit tiiketimi grafigi incelendiginde, HFK degeri arttik¢a 6zgiil yakit tiiketiminin
arttigl goriilmektedir. Aslinda HFK degeri arttikca hava yakit karisimindaki yakit miktari
azalmaktadir. Fakat 6zgiil yakit tiiketimi gii¢ ile ters orantili oldugundan HFK arttik¢a 6zgiil yakit
tliketimi artmaktadir.

Farkli HFK degerleri icin elde edilen sonuclar Tablo 4.3’ de verilmistir.
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Tablo 4.3. Farkli HFK icin elde edilen veriler.

Parametreler HFK: 0,9 HFK: 1 HFK: 1,1 HFK: 1,2

Max. Sicaklik (K) 3203 2960 2772 2612
(376KMA) (375 KMA) (375 KMA) (375 KMA)

Mazx. Basing (kPa) 7213 6892 6463 6099
(370KMA) (369KMA) (369KMA) (369KMA)

Max. CO, Kitlesel 0,15043 0,22934 0,21075 0,19509

orani (kg/kg)

Max. CO Kiitlesel oran1 0,03934 0 0 0

(kg/kg)

Max. H0 Kitlesel 0,09853 0,05932 0,05457 0,05056

orani (kg/kg)

Max. NO Kiitlesel oran1  0,00267 0,00539 0,00426 0,00341

(kg/kg)

Max. Gii¢ (kW) 63,74 50,58 41,95 35,34
5500(dev/dak) 5300(dev/dak) 5300(dev/dak) 5500(dev/dak)

Max. Gii¢ (BG) 85,5 68,15 75,60 45,97
5500(dev/dak) 5300(dev/dak) 5300(dev/dak) 5500(dev/dak)

Moment (Nm) 133,21 112,65 97,92 87,21
3200(dev/dak) 3100(dev/dak) 3200(dev/dak) 3200(dev/dak)

Olusturulan simiilasyon programindan elde edilen veriler motorun katalog degerleri ve

Yontar (2016) tarafindan Honda L13A4 i-DSI motoru kullanilarak buji ateslemeli motorlar i¢in

fakli yakit tiirlerinde yapilan deneysel, 1 boyutlu ve 3 boyutlu analiz sonuglarn ile

karsilastirilmistir (Tablo 4.4).

Karsilastirma motorun tam yiikte yani HFK 0,9 ‘daki degerleri ile yapilmis olup,

simiilasyon programindan elde edilen gazlarin kiitlesel oranlari, karsilastirma i¢in hacimsel %

oranlarina ¢evrilmistir.

Tablo 4.4. Elde edilen verilerin karsilastirilmasi.

Yontar (2016) Simiilasyon
Parametre Katalog Deneysel 1B model 3B model programi
Giig (kW) 63 ~70 - 41,7 63,7
Tork (Nm) 119 115,7 127,3 136,1(indike) 133,2
Ozgiil yakit ~310 ~300 290(indike) 366
tiiketimi (kg/kWh)
3000(dev/dak)
Sicaklik (K) - - - 3116 3203
Basing(kPA) - - - 7224 7213
CO; (hacimsel %) - ~10,65 ~9,5 - 12,3
3000(dev/dak)
CO (hacimsel %) - ~5,5 ~4,4 - 5,72
3000(dev/dak)
NO (ppm) - ~2200 ~2000 - 2153
3000(dev/dak)
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Simiilasyon programlarinda en 6nemli amac gercege en yakin degerler elde etmektir.
Gelistirilen yazilim programinda Honda L13A4 i-DSI buji ateslemeli motor icin elde edilen
sonuglarin, motorun katalog degerleri ve Yontar (2016) tarafindan yapilan ¢alisma verileri ile
karsilastirildiginda, uyumlu oldugu goriilmektedir. Olusan farkliliklara ise girilen veya secilen

motor parametreleri, ihmaller ve hesaplama sapmalar1 neden olarak gosterilebilir.
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5. SONUCLAR ve ONERILER

Bu calismada i¢cten yanmali motorlar icin degisken parametrelere bagh olarak yanma,
emisyon ve motor performans degerlerini matematiksel modelleme ile hesaplayabilen bir
simiilasyon programi gelistirilmistir. Simiilasyon programi Java programlama dili kullanilarak
olusturulmustur. Program silindir ici parametreler icin krank agisina bagli, motor performans
parametreleri icin ise devire bagli hesaplamalar yapabilecek sekilde olusturulmustur.

Termodinamiksel modellemede silindir icerisinde bulunan yakitin ve gazlarin
termodinamiksel 6zellikleri 0.25° araliginda her krank agis1 i¢in ayari1 ayr1 hesaplanmistir.

Simiilasyon programi, istenilen yakitin atom sayilarina baglh olarak hesaplamalari
yapabilecek sekilde olusturulmustur.

Olusturulan bu simiilasyon programi ile farkli hava fazlalik katsayilarinda analizler
gerceklestirilerek silindir i¢i basing, silindir i¢i sicaklik, silindir icindeki gaz bilesenlerinin kiitlesel
oranlari, giic, moment ve 6zgil yakit tiiketimi degerleri karsilastiriimistir.

Hava fazlalik katsayis1 (HFK) icin yapilan analiz sonuglari incelendiginde HFK arttik¢a
silindir i¢i basin¢ ve sicaklik degerleri azalmistir. Basincin azalmasindan dolay1 giic ve moment
degerleri de HFK arttik¢a azalmistir. Silindir icerisindeki gaz bilesenlerinin HFK ile degisimi, HFK’
nin 1’den kii¢lik ya da 1’den biiylik olmasi durumuna gore degisiklik gostermistir. Yanma sonrasi
HFK degerinin 1’den biiyiik olmasi1 durumunda CO; kiitlesel orani, HFK arttik¢a azalmistir. Buna
karsin 0,9 HFK degerinde kiitlesel oranin minimum degeri elde edilmistir. NO kiitlesel orani da
COz’'de oldugu gibi HFK arttikca azalmis, 0,9 HFK degerinde minimum olarak belirlenmistir. H,O
kiitlesel oran1 ise HFK degeri arttik¢a azalmistir. Ote yandan 6zgiil yakit tiiketimi ise HFK arttikca
artis gostermistir.

Oneriler;

e Olusturulan termodinamik modellemede yakitin krank agisina bagh tutusma
gecikmesi, ani yanma ve kontrolii yanma miktar1 Wiebe fonksiyonu ile
hesaplanmistir. Wiebe fonksiyonu yerine tutusma gecikmesi, ani yanma ve
kontrolii yanma miktarini ayr1 ayr1 hesaplayabilen daha detayli bir yanma modeli
olusturulabilir.

e Daha iyi sonuglar elde edilebilmesi i¢cin yanma modelinde, yanmis bolge ve
yanmamis bolge olmak tizere iki bolgeli yanma modeli olusturulabilir.

e Tek analizde birden fazla motorun degisken parametreleri girilerek tek grafik

tizerinde karsilastirma yapilabilen GUI gelistirilebilir.
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import org.apache.poi.xssf.usermodel. XSSFWorkbook;
import org.jfree.chart.ChartFactory;

import org.jfree.chart.ChartPanel;

import org.jfree.chart.ChartRenderinginfo;
import org.jfree.chart.ChartUtilities;

import org.jfree.chart.JFreeChart;

import org.jfree.chart.entity.StandardEntityCollection;
import org.jfree.chart.plot.PlotOrientation;
import org.jfree.chart.plot.XYPlot;

import org.jfree.chart.renderer.xy.XYLineAndShapeRenderer;
import org.jfree.data.xy.XYSeries;

import org.jfree.data.xy.XYSeriesCollection;

public class NewJFrame extends javax.swing.]JFrame {
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JFrame hacimf=new JFrame("Hacim Grafigi");
JFrame basin¢f=new JFrame("Basing Grafigi");
JFrame sicaklikf=new JFrame("Sicaklik Grafigi");
JFrame n2f=new JFrame("N2 Kiitlesel Oran Grafigi");
JFrame o2f=new JFrame("02 Kiitlesel Oran Grafigi");
JFrame co2f=new JFrame("CO2 Kiitlesel Oran Grafigi");
JFrame cof=new JFrame("CO Kiitlesel Oran Grafigi");
JFrame nof=new JFrame("NO Kiitlesel Oran Grafigi");
JFrame h2of=new JFrame("H20 Kiitlesel Oran Grafigi");
JFrame h2f=new JFrame("H2 Kiitlesel Oran Grafigi");
JFrame gucf=new JFrame("Gli¢ Grafigi");
JFrame momentf=new JFrame("Moment Grafigi");
JFrame 6ytf=new JFrame("Ozgiil Yakit Tiiketimi Grafigi
public NewJFrame() {

initComponents();

setAlwaysOnTop(true);

// setExtendedState(JFrame.MAXIMIZED_BOT
}
@SuppressWarnings("unchecked")
// <editor-fold defaultstate="collapsed" desc="Generated Code">
private void initComponents() {

jTextField24 = new javax.swing.JTextField();

jToolBarl = new javax.swing.]JToolBar();

jPanell = new javax.swing.JPanel();

Ozellik = new javax.swing.JScrollPane();

jPanel2 = new javax.swing.JPanel();

jTabbedPanel = new javax.swing.JTabbedPane();

jPanel5 = new javax.swing.JPanel();

jButtonl = new javax.swing.]Button();

jLabel4 = new javax.swing.JLabel();

jSeparatorl = new javax.swing.]Separator();

jButton3 = new javax.swing.]Button();

jSeparator2 = new javax.swing.]Separator();

jLabel5 = new javax.swing.JLabel();

jButton6 = new javax.swing.]Button();

jSeparator3 = new javax.swing.]Separator();
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jLabel14 = new javax.swing.JLabel();
jButton7 = new javax.swing.]Button();
jLabel15 = new javax.swing.JLabel();
jSeparator4 = new javax.swing.]Separator();
jButton12 = new javax.swing.]Button();
jSeparator5 = new javax.swing.]Separator();
jLabel35 = new javax.swing.JLabel();
jButton13 = new javax.swing.]Button();
jSeparator6 = new javax.swing.JSeparator();
jLabel56 = new javax.swing.JLabel();
jSeparator7 = new javax.swing.]Separator();
jButton18 = new javax.swing.]Button();
jLabel57 = new javax.swing.JLabel();

Mesaj = new javax.swing.JScrollPane();
jTabbedPane2 = new javax.swing.JTabbedPane();
jPanel6 = new javax.swing.JPanel();

Orta = new javax.swing.JPanel();

giris = new javax.swing.JPanel();

Motorturu = new javax.swing.JPanel();
jLabell = new javax.swing.JLabel();
jCheckBox1 = new javax.swing.JCheckBox();
jLabel2 = new javax.swing.JLabel();
jCheckBox2 = new javax.swing.JCheckBox();
jButton2 = new javax.swing.]Button();
Motorboyutu = new javax.swing.JPanel();
jLabel3 = new javax.swing.JLabel();
jButton4 = new javax.swing.JButton();
jButton5 = new javax.swing.]Button();
jTextField1 = new javax.swing.JTextField();
jLabel6 = new javax.swing.JLabel();
jTextField2 = new javax.swing.JTextField();
jLabel7 = new javax.swing.JLabel();

jLabel8 = new javax.swing.JLabel();
jTextField3 = new javax.swing.JTextField();
jLabel9 = new javax.swing.JLabel();

jLabel10 = new javax.swing.JLabel();
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jTextField4 = new javax.swing.JTextField();
jLabel11 = new javax.swing.JLabel();
jTextField5 = new javax.swing.JTextField();
jLabel13 = new javax.swing.JLabel();
jLabel16 = new javax.swing.JLabel();
jTextField6 = new javax.swing.JTextField();
jLabel17 = new javax.swing.JLabel();

yakit = new javax.swing.JPanel();

jLabel18 = new javax.swing.JLabel();
jTextField7 = new javax.swing.JTextField();
jLabel19 = new javax.swing.JLabel();
jTextField8 = new javax.swing.JTextField();
jLabel20 = new javax.swing.]Label();
jTextField9 = new javax.swing.JTextField();
jLabel21 = new javax.swing.JLabel();
jTextField10 = new javax.swing.JTextField();
jLabel22 = new javax.swing.JLabel();
jTextField11 = new javax.swing.]TextField();
jLabel23 = new javax.swing.JLabel();
jTextField12 = new javax.swing.JTextField();
jLabel25 = new javax.swing.JLabel();
jLabel24 = new javax.swing.JLabel();
jTextField13 = new javax.swing.]TextField();
jLabel26 = new javax.swing.JLabel();
jLabel27 = new javax.swing.JLabel();
jButton8 = new javax.swing.]Button();
jButton9 = new javax.swing.]Button();
jLabel45 = new javax.swing.JLabel();
jTextField26 = new javax.swing.JTextField();
jLabel51 = new javax.swing.JLabel();
Krankaci = new javax.swing.JPanel();
jLabel28 = new javax.swing.JLabel();
jLabel29 = new javax.swing.JLabel();
jTextField15 = new javax.swing.JTextField();
jLabel30 = new javax.swing.JLabel();

jTextField16 = new javax.swing.JTextField();
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jLabel31 = new javax.swing.JLabel();
jTextField17 = new javax.swing.JTextField();
jLabel32 = new javax.swing.JLabel();
jTextField18 = new javax.swing.JTextField();
jButton10 = new javax.swing.]Button();
jButton11 = new javax.swing.]Button();
jLabel33 = new javax.swing.JLabel();
jLabel34 = new javax.swing.]Label();
jTextField19 = new javax.swing.JTextField();
jTextField20 = new javax.swing.JTextField();
jLabel36 = new javax.swing.JLabel();
jLabel37 = new javax.swing.JLabel();
jLabel38 = new javax.swing.JLabel();
jLabel39 = new javax.swing.JLabel();
jLabel40 = new javax.swing.JLabel();
jLabel41 = new javax.swing.JLabel();
Artikgaz = new javax.swing.JPanel();
jLabel42 = new javax.swing.JLabel();
jTextField14 = new javax.swing.JTextField();
jLabel43 = new javax.swing.JLabel();
jLabel44 = new javax.swing.JLabel();
jTextField21 = new javax.swing.JTextField();
jLabel46 = new javax.swing.JLabel();
jLabel47 = new javax.swing.JLabel();
jLabel48 = new javax.swing.JLabel();
jLabel49 = new javax.swing.JLabel();
jLabel50 = new javax.swing.JLabel();
jTextField22 = new javax.swing.]TextField();
jTextField23 = new javax.swing.JTextField();
jTextField25 = new javax.swing.JTextField();
jButton15 = new javax.swing.]Button();
jButton16 = new javax.swing.]Button();
Hesapla = new javax.swing.JPanel();
jButton14 = new javax.swing.]Button();
sonuc = new javax.swing.JPanel();

jButton19 = new javax.swing.]Button();
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jButton20 = new javax.swing.]Button();

jButton21 = new javax.swing.]Button();

jButton22 = new javax.swing.]Button();

jButton23 = new javax.swing.]Button();

jButton24 = new javax.swing.]Button();

jButton25 = new javax.swing.]Button();

jButton26 = new javax.swing.]Button();

jButton27 = new javax.swing.]Button();

jButton28 = new javax.swing.]Button();

jButton29 = new javax.swing.JButton();

jButton30 = new javax.swing.JButton();

jButton31 = new javax.swing.]Button();

jMenuBar1 = new javax.swing.JMenuBar();

jMenul = new javax.swing.JMenu();

jMenu2 = new javax.swing.JMenu();

jTextField24.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);
setTitle("IYM™);

jToolBarl.setRollover(true);

Ozellik.setHorizontalScrollBarPolicy(javax.swing.ScrollPaneConstants. HORIZONTAL_SCROLLBA
R_NEVER);
Ozellik.setViewportBorder(javax.swing.BorderFactory.createBevelBorder(javax.swing.border.B
evelBorder.RAISED));

jTabbedPanel.setBackground(new java.awt.Color(153, 153, 153));

jTabbedPanel.setBorder(javax.swing.BorderFactory.createTitledBorder(""));

jTabbedPanel.setForeground(new java.awt.Color(0, 0, 0));

jPanel5.setForeground(new java.awt.Color(255, 255, 255));

jButtonl.setBackground(new java.awt.Color(51, 0, 255));

jButtonl.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jButtonl.setForeground(new java.awt.Color(0, 0, 0));

jButtonl.setText("Motor Tiirt ");

jButtonl.setBorder(null);

jButtonl.setContentAreaFilled(false);

jButtonl.setFocusable(false);

jButtonl.addMouseListener(new java.awt.event.MouseAdapter() {
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public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton1MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton1MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {

jButton1MouseExited(evt);

}
i
jLabel4.setOpaque(true);
jButton3.setBackground(new java.awt.Color(255, 255, 255));
jButton3.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton3.setForeground(new java.awt.Color(0, 0, 0));
jButton3.setText("Motor Boyutlari\n");
jButton3.setBorder(null);
jButton3.setContentAreaFilled(false);
jButton3.setFocusable(false);
jButton3.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {
jButton3MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton3MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton3MouseExited(evt);

}
1
jLabel5.setOpaque(true);
jButtoné6.setBackground(new java.awt.Color(255, 255, 255));
jButton6.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButtoné6.setForeground(new java.awt.Color(0, 0, 0));
jButton6.setText("Krank Acilar");
jButtoné6.setBorder(null);
jButton6.setContentAreaFilled(false);
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jButton6.addMouseListener(new java.awt.event. MouseAdapter() {

public void mouseClicked(java.awt.event. MouseEvent evt) {
jButton6MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton6MouseEntered(evt);

}

public void mouseExited(java.awt.event. MouseEvent evt) {

jButton6MouseExited(evt);

}
3);
jLabel14.setOpaque(true);
jButton7.setBackground(new java.awt.Color(51, 0, 255));
jButton7.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton7.setForeground(new java.awt.Color(0, 0, 0));
jButton7.setText("Yakit ");
jButton7.setBorder(null);
jButton7.setContentAreaFilled(false);
jButton?7.setFocusable(false);
jButton7.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton7MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton7MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton7MouseExited(evt);

}
1
jLabel15.setOpaque(true);
jButton12.setBackground(new java.awt.Color(255, 255, 255));
jButton12.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton12.setForeground(new java.awt.Color(0, 0, 0));
jButton12.setText("Artik Gazlar");
jButton12.setBorder(null);
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jButton12.setContentAreaFilled(false);
jButton12.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {
jButton12MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton12MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton12MouseExited(evt);

}
1

jLabel35.setOpaque(true);
jButton13.setBackground(new java.awt.Color(255, 255, 255));
jButton13.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton13.setForeground(new java.awt.Color(0, 0, 0));
jButton13.setText("Hesapla");
jButton13.setBorder(null);
jButton13.setContentAreaFilled(false);
jButton13.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton13MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton13MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton13MouseExited(evt);

}
1

jLabel56.setAlignmentX(100.0F);

jLabel56.setOpaque(true);

jButton18.setBackground(new java.awt.Color(255, 255, 255));
jButton18.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
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jButton18.setForeground(new java.awt.Color(0, 0, 0));
jButton18.setText("Sonuglar");
jButton18.setBorder(null);
jButton18.setContentAreaFilled(false);
jButton18.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton18MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton18MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton18MouseExited(evt);

}

i
jLabel57.setAlignmentX(100.0F);

jLabel57.setOpaque(true);
javax.swing.GroupLayout jPanel5Layout = new javax.swing.GroupLayout(jPanel5);
jPanel5.setLayout(jPanel5Layout);
jPanel5Layout.setHorizontalGroup(
jPanel5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(jPanel5Layout.createSequentialGroup()
.addContainerGap()

.addGroup(jPanel5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jSeparator6)
.addComponent(jSeparator7)
.addGroup(jPanel5Layout.createSequentialGroup()

.addGroup(jPanel5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jLabel56, javax.swing.GroupLayout.PREFERRED_SIZE, 100,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGroup(jPanel5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING,
false)
.addComponent(jLabel5, javax.swing.GroupLayout. PREFERRED_SIZE, 100,
javax.swing.GroupLayout. PREFERRED_SIZE)
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.addComponent(jLabel4, javax.swing.GroupLayout.PREFERRED_SIZE, 100,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jButton1, javax.swing.GroupLayout. PREFERRED_SIZE, 82,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jSeparatorl, javax.swing.GroupLayout. DEFAULT_SIZE, 336,
Short MAX_VALUE)

.addComponent(jLabel14, javax.swing.GroupLayout.PREFERRED_SIZE, 100,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel15, javax.swing.GroupLayout.PREFERRED_SIZE, 100,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jSeparator4, javax.swing.GroupLayout. DEFAULT_SIZE, 336,
Short. MAX VALUE)

.addComponent(jButton6, javax.swing.GroupLayout. PREFERRED_SIZE, 99,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jButton?7, javax.swing.GroupLayout. PREFERRED_SIZE, 45,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jButton3)

.addComponent(jSeparator2)

.addComponent(jSeparator3)

.addComponent(jSeparator5)

.addComponent(jButton12, javax.swing.GroupLayout. PREFERRED_SIZE, 90,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addComponent(jLabel35, javax.swing.GroupLayout. PREFERRED_SIZE, 100,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel57, javax.swing.GroupLayout. PREFERRED_SIZE, 100,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addContainerGap(19, Short MAX_VALUE))
.addGroup(jPanel5Layout.createSequentialGroup()

.addGroup(jPanel5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addComponent(jButton13, javax.swing.GroupLayout. PREFERRED_SIZE, 64,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jButton18, javax.swing.GroupLayout. PREFERRED_SIZE, 64,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGap(0, 0, Short MAX_VALUE))))
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jPanel5Layout.setVerticalGroup(
jPanel5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(jPanel5Layout.createSequentialGroup()

.addGap(31, 31, 31)

.addComponent(jButtonl, javax.swing.GroupLayout.PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(jLabel4, javax.swing.GroupLayout. PREFERRED_SIZE, 3,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(jSeparator1, javax.swing.GroupLayout. PREFERRED_SIZE, 9,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement UNRELATED)

.addComponent(jButton3, javax.swing.GroupLayout. PREFERRED_SIZE, 26,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(jLabel5, javax.swing.GroupLayout. PREFERRED_SIZE, 3,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(jSeparator2, javax.swing.GroupLayout. PREFERRED_SIZE, 10,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(12,12,12)

.addComponent(jButton?7, javax.swing.GroupLayout. PREFERRED_SIZE, 24,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(jLabel1l5, javax.swing.GroupLayout.PREFERRED_SIZE, 3,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(jSeparator4, javax.swing.GroupLayout. PREFERRED_SIZE, 9,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. UNRELATED)

.addComponent(jButton6, javax.swing.GroupLayout. PREFERRED_SIZE, 26,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(jLabel14, javax.swing.GroupLayout. PREFERRED_SIZE, 3,
javax.swing.GroupLayout.PREFERRED_SIZE)
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.addGap(0, 0, 0)
.addComponent(jSeparator3, javax.swing.GroupLayout. PREFERRED_SIZE, 10,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(12,12,12)
.addComponent(jButton12, javax.swing.GroupLayout.PREFERRED_SIZE, 26,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jLabel35, javax.swing.GroupLayout. PREFERRED_SIZE, 3,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jSeparator5, javax.swing.GroupLayout. PREFERRED_SIZE, 9,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(12, 12, 12)
.addComponent(jButton13, javax.swing.GroupLayout. PREFERRED_SIZE, 26,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jLabel56, javax.swing.GroupLayout. PREFERRED_SIZE, 3,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jSeparator6, javax.swing.GroupLayout. PREFERRED_SIZE, 9,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(12,12,12)
.addComponent(jButton18, javax.swing.GroupLayout.PREFERRED_SIZE, 26,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jLabel57, javax.swing.GroupLayout.PREFERRED_SIZE, 3,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jSeparator7, javax.swing.GroupLayout. PREFERRED_SIZE, 9,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addContainerGap())
);
jTabbedPanel.addTab("Ozellikler", jPanel5);
javax.swing.GroupLayout jPanel2Layout = new javax.swing.GroupLayout(jPanel2);
jPanel2.setLayout(jPanel2Layout);

jPanel2Layout.setHorizontalGroup(
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jPanel2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addComponent(jTabbedPane1l)

);

jPanel2Layout.setVerticalGroup(
jPanel2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jTabbedPanel)

);

Ozellik.setViewportView(jPanel2);

Mesaj.setHorizontalScrollBarPolicy(javax.swing.ScrollPaneConstants. HORIZONTAL_SCROLLBA
R_NEVER);

jTabbedPane2.setForeground(new java.awt.Color(0, 0, 0));

javax.swing.GroupLayout jPanel6Layout = new javax.swing.GroupLayout(jPanel6);

jPanel6.setLayout(jPanel6Layout);

jPanel6Layout.setHorizontalGroup(
jPanel6Layout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGap(0, 682, Short MAX_VALUE)

);

jPanel6Layout.setVerticalGroup(
jPanel6Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGap(0, 100, Short. MAX_VALUE)

);

jTabbedPane2.addTab("Mesaj", jPanel6);

Mesaj.setViewportView(jTabbedPane2);

Orta.setLayout(new java.awt.CardLayout());

javax.swing.GroupLayout girisLayout = new javax.swing.GroupLayout(giris);

giris.setLayout(girisLayout);

girisLayout.setHorizontalGroup(
girisLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGap(0, 696, Short MAX_VALUE)

);

girisLayout.setVerticalGroup(
girisLayout.createParallelGroup(javax.swing.GroupLayout.Alignhment. LEADING)
.addGap(0, 521, Short MAX_VALUE)

);

Orta.add(giris, "card3");
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Motorturu.setFocusable(false);

jLabell.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabell.setForeground(new java.awt.Color(0, 0, 0));

jLabell.setText("Buji Ateslemeli Motor ");

jCheckBox1.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jCheckBox1ActionPerformed(evt);

}

3);
jLabel2.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel2.setForeground(new java.awt.Color(0, 0, 0));

jLabel2.setText("Sikistirma Ateslemeli Motor ");

jCheckBox2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jCheckBox2ActionPerformed(evt);

}

1

jButton2.setText("ILERI");

jButton2.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {

jButton2MouseClicked(evt);

}
1

javax.swing.GroupLayout MotorturuLayout = new javax.swing.GroupLayout(Motorturu);

Motorturu.setLayout(MotorturuLayout);

MotorturuLayout.setHorizontalGroup(
MotorturuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(MotorturuLayout.createSequentialGroup()

.addGap(100, 100, 100)
.addGroup(MotorturuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. TRAILIN
G, false)

.addGroup(MotorturuLayout.createSequential Group()
.addComponent(jLabel2, javax.swing.GroupLayout.PREFERRED_SIZE, 210,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)
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.addComponent(jCheckBox2, javax.swing.GroupLayout. PREFERRED_SIZE, 33,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(MotorturuLayout.createSequentialGroup()
.addComponent(jLabell, javax.swing.GroupLayout. PREFERRED_SIZE, 183,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(89, 89, 89)
.addComponent(jCheckBox1, javax.swing.GroupLayout.PREFERRED_SIZE, 33,
javax.swing.GroupLayout.PREFERRED_SIZE)))
.addContainerGap(javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))
.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
MotorturuLayout.createSequentialGroup()
.addContainerGap(javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE)
.addComponent(jButton2)
.addGap(42, 42, 42))
);

MotorturuLayout.setVerticalGroup(

MotorturuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addGroup(MotorturuLayout.createSequentialGroup()
.addGap(162, 162, 162)

.addGroup(MotorturuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADIN

G)
.addComponent(jCheckBox1)
.addComponent(jLabell, javax.swing.GroupLayout. PREFERRED_SIZE, 24,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGap(18, 18, 18)

.addGroup(MotorturuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADIN

G)
.addComponent(jCheckBox2)
.addComponent(jLabel2, javax.swing.GroupLayout. PREFERRED_SIZE, 24,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 194,
Short MAX _VALUE)
.addComponent(jButton2)
.addGap(67, 67, 67))
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Orta.add(Motorturu, "card4");

jLabel3.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel3.setText("Silindir Sayis1");

jButton4.setText("ILERI");

jButton4.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {

jButton4MouseClicked(evt);

}

i
jButton5.setText("GERI");

jButton5.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {

jButton5MouseClicked (evt);

}
1

jTextField1.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField1l.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField1ActionPerformed(evt);

}
1
jLabel6.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel6.setText("Silindir Cap1");
jTextField2.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField2.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField2ActionPerformed(evt);

}
1
jLabel7.setText("mm");
jLabel8.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel8.setText("Strok Uzunlugu");
jTextField3.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField3.addActionListener(new java.awt.event.ActionListener() {

public void actionPerformed(java.awt.event.ActionEvent evt) {
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jTextField3ActionPerformed(evt);

}
D;
jLabel9.setText("mm");
jLabel10.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel10.setText("Biyel Uzunlugu");
jTextField4.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField4.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField4ActionPerformed(evt);

}
1

jLabel1l1l.setText("mm");
jTextField5.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel13.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel13.setText("Sikistirma Orani1");
jLabel1l6.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel16.setText("Motor Devri");
jTextField6.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel17.setText("Dev / Dak");
javax.swing.GroupLayout MotorboyutuLayout = new
javax.swing.GroupLayout(Motorboyutu);
Motorboyutu.setLayout(MotorboyutuLayout);
MotorboyutuLayout.setHorizontalGroup(
MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(MotorboyutuLayout.createSequentialGroup()
.addGap(75, 75, 75)
.addComponent(jButton5)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
javax.swing.GroupLayout.DEFAULT_SIZE, Short. MAX_VALUE)
.addComponent(jButton4)
.addContainerGap())
.addGroup(MotorboyutuLayout.createSequentialGroup()
.addGap(100, 100, 100)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI
NG)
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.addComponent(jLabel3)

.addComponent(jLabel6, javax.swing.GroupLayout. PREFERRED_SIZE, 115,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel8, javax.swing.GroupLayout.PREFERRED_SIZE, 138,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel10)

.addComponent(jLabel13)

.addComponent(jLabel16))

.addGap(90, 90, 90)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI
NG)

.addGroup(MotorboyutuLayout.createSequentialGroup()
.addComponent(jTextField6, javax.swing.GroupLayout. PREFERRED_SIZE, 155,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(jLabel17, javax.swing.GroupLayout. PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(MotorboyutuLayout.createSequentialGroup()
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI
NG, false)
.addComponent(jTextField4)
.addComponent(jTextField5, javax.swing.GroupLayout. PREFERRED_SIZE, 155,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(jLabel11, javax.swing.GroupLayout. PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(MotorboyutuLayout.createSequentialGroup()
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI
NG, false)
.addComponent(jTextField1)
.addComponent(jTextField2, javax.swing.GroupLayout. DEFAULT_SIZE, 155,
Short. MAX_VALUE)
.addComponent(jTextField3))
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI
NG)
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.addComponent(jLabel7, javax.swing.GroupLayout. PREFERRED_SIZE, 56,

javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel9, javax.swing.GroupLayout. PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE))))
.addContainerGap(151, Short. MAX_VALUE))
);

MotorboyutuLayout.setVerticalGroup(
MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)

.addGroup(MotorboyutuLayout.createSequentialGroup()

.addGap(72,72,72)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASE

LINE)
.addComponent(jLabel3)
.addComponent(jTextField1, javax.swing.GroupLayout. PREFERRED_SIZE,

javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))

.addGap(30, 30, 30)
addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI

NG)
.addComponent(jTextField2, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout. PREFERRED_SIZE)

.addComponent(jLabel6, javax.swing.GroupLayout. PREFERRED_SIZE, 16,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel7))

.addGap(30, 30, 30)

.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASE

LINE)
.addComponent(jLabel8)
.addComponent(jTextField3, javax.swing.GroupLayout. PREFERRED_SIZE,

javax.swing.GroupLayout. DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel9))
.addGap(30, 30, 30)

.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI

NG)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASE

LINE)
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.addComponent(jTextField4, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel10))
.addComponent(jLabel11))

.addGap(30, 30, 30)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASE
LINE)

.addComponent(jTextField5, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel13))

.addGap(30, 30, 30)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADI
NG)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASE
LINE)

.addComponent(jTextField6, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel17))
.addComponent(jLabel16))
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 30,
Short MAX_VALUE)
.addGroup(MotorboyutuLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASE
LINE)
.addComponent(jButton4)
.addComponent(jButton5))
.addGap(75, 75, 75))
);
Orta.add(Motorboyutu, "card4");
yakit.setAlignmentX(0.0F);
yakit.setAlignmentY(0.0F);
jLabel18.setFont(new java.awt.Font("Arial", 1, 48)); // NOI18N
jLabel18.setText("C");
jTextField7.setFont(new java.awt.Font("Dialog", 1, 12)); // NOI18N
jTextField7.setText("0");
jTextField7.addActionListener(new java.awt.event.ActionListener() {

public void actionPerformed(java.awt.event.ActionEvent evt) {
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jTextField7ActionPerformed(evt);

}
D;
jLabel19.setFont(new java.awt.Font("Arial", 1, 48)); // NOI18N
jLabel19.setText("H");
jTextField8.setFont(new java.awt.Font("Dialog", 1, 12)); // NOI18N
jTextField8.setText("0");
jTextField8.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField8ActionPerformed(evt);

}
1;
jLabel20.setFont(new java.awt.Font("Arial", 1, 48)); // NOI18N
jLabel20.setText("0");
jTextField9.setFont(new java.awt.Font("Dialog", 1, 12)); // NOI18N
jTextField9.setText("0");
jTextField9.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField9ActionPerformed(evt);

}

1
jLabel21.setFont(new java.awt.Font("Arial", 1, 48)); // NOI18N

jLabel21.setText("N");

jTextField10.setFont(new java.awt.Font("Dialog", 1, 12)); // NOI18N
jTextField10.setText("0");

jLabel22.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel22.setText("Hava Fazlalik Katsatisi (A)");
jTextField11.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel23.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel23.setText("Emilen Hava Basinci");

jTextField12.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel25.setText("Kpa");

jLabel24.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel24.setText("Emilen Hava Sicaklig1");

jTextField13.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel26.setText("K");
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jLabel27.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel27.setText("Yakitin Atom Sayilar1");

jButton8.setText("GERI");

jButton8.addMouseListener(new java.awt.event. MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {

jButton8MouseClicked(evt);

}

D;

jButton9.setText("ILERI");

jButton9.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {

jButton9MouseClicked(evt);

}
1

jButton9.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jButton9ActionPerformed (evt);

}

1
jLabel45.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel45.setText("Sogutma Suyu Sicaklig1");

jTextField26.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel51.setText("K");

javax.swing.GroupLayout yakitLayout = new javax.swing.GroupLayout(yakit);

yakit.setLayout(yakitLayout);

yakitLayout.setHorizontalGroup(
yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(yakitLayout.createSequentialGroup()

.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(yakitLayout.createSequentialGroup()
.addGap(100, 100, 100)
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(yakitLayout.createSequentialGroup()
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addComponent(jLabel22)
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.addComponent(jLabel23)

.addComponent(jLabel24)

.addComponent(jLabel27))

.addGap(125, 125, 125)

.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addComponent(jTextField11, javax.swing.GroupLayout. PREFERRED_SIZE,
105, javax.swing.GroupLayout.PREFERRED_SIZE)

.addGroup(yakitLayout.createSequentialGroup()

.addComponent(jTextField12, javax.swing.GroupLayout. PREFERRED_SIZE,

105, javax.swing.GroupLayout. PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(jLabel25, javax.swing.GroupLayout.PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(yakitLayout.createSequentialGroup()
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. TRAILING)
.addComponent(jTextField13,
javax.swing.GroupLayout.PREFERRED_SIZE, 105, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jTextField26,
javax.swing.GroupLayout.PREFERRED_SIZE, 105, javax.swing.GroupLayout.PREFERRED_SIZE))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jLabel51, javax.swing.GroupLayout. PREFERRED_SIZE,
56, javax.swing.GroupLayout. PREFERRED_SIZE)
.addComponent(jLabel26, javax.swing.GroupLayout. PREFERRED_SIZE,
56, javax.swing.GroupLayout.PREFERRED_SIZE)))))
.addComponent(jLabel45)))
.addGroup(yakitLayout.createSequentialGroup()
.addGap(178,178,178)
.addComponent(jLabel18, javax.swing.GroupLayout.PREFERRED_SIZE, 38,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jTextField7, javax.swing.GroupLayout. PREFERRED_SIZE, 30,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(10, 10, 10)

76



Ozan YAZAR, Yiiksek Lisans Tezi, Fen Bilimleri Enstitiisii, Mersin Universitesi, 2020

.addComponent(jLabel19, javax.swing.GroupLayout. PREFERRED_SIZE, 38,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jTextField8, javax.swing.GroupLayout. PREFERRED_SIZE, 30,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(10, 10, 10)
.addComponent(jLabel20, javax.swing.GroupLayout. PREFERRED_SIZE, 38,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jTextField9, javax.swing.GroupLayout. PREFERRED_SIZE, 30,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(10, 10, 10)
.addComponent(jLabel21, javax.swing.GroupLayout. PREFERRED_SIZE, 38,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jTextField10, javax.swing.GroupLayout. PREFERRED_SIZE, 30,
javax.swing.GroupLayout.PREFERRED_SIZE)))
.addContainerGap(127, Short MAX_VALUE))
.addGroup(yakitLayout.createSequentialGroup()
.addGap(67, 67, 67)
.addComponent(jButton8)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)
.addComponent(jButton9)
.addGap(66, 66, 66))
);
yakitLayout.setVerticalGroup(
yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(yakitLayout.createSequentialGroup()
.addGap(75, 75, 75)
.addComponent(jLabel27)
.addGap(29, 29, 29)

.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jLabel19, javax.swing.GroupLayout.PREFERRED_SIZE, 50,
javax.swing.GroupLayout.PREFERRED_SIZE)
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.addComponent(jLabel18, javax.swing.GroupLayout.PREFERRED_SIZE, 50,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. TRAILING)
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)

.addGroup(yakitLayout.createSequentialGroup()

.addGap(26, 26, 26)
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jTextField9, javax.swing.GroupLayout. PREFERRED_SIZE, 30,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jTextField10, javax.swing.GroupLayout. PREFERRED_SIZE,
30, javax.swing.GroupLayout.PREFERRED_SIZE)))

.addComponent(jLabel21, javax.swing.GroupLayout. PREFERRED_SIZE, 50,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel20, javax.swing.GroupLayout. PREFERRED_SIZE, 50,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)

.addComponent(jTextField7, javax.swing.GroupLayout. PREFERRED_SIZE, 30,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jTextField8, javax.swing.GroupLayout. PREFERRED_SIZE, 30,
javax.swing.GroupLayout.PREFERRED_SIZE))))

.addGap(65, 65, 65)

.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel22)
.addComponent(jTextField11, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 17,
Short MAX_VALUE)

.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel23)
.addComponent(jTextField12, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel25))
.addGap(18, 18, 18)
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.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel24)
.addComponent(jTextField13, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel26))
.addGap(18, 18, 18)

.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel45)
.addComponent(jTextField26, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout. PREFERRED_SIZE)
.addComponent(jLabel51))
.addGap(17,17,17)

.addGroup(yakitLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jButton8)
.addComponent(jButton9))
.addGap(67, 67, 67))
);
jLabel22.getAccessibleContext().setAccessibleName("Hava Fazlalik Katsatis1 (&#923; )");
Orta.add(yakit, "card5");
jLabel28.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel29.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel29.setText("Emme Supabinin Kapanamsi [KMA]");
jTextField15.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField15.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField15ActionPerformed(evt);

}
1
jLabel30.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel30.setText("Egzoz Supabinin Acilmas1 [KMA]");
jTextField16.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField16.addFocusListener(new java.awt.event.FocusAdapter() {

public void focusLost(java.awt.event.FocusEvent evt) {
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jTextField16FocusLost(evt);

}

D;

jTextField16.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField16ActionPerformed(evt);

}
D;
jLabel31.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel31.setText("Piiskiirtme Sonu [KMA]");
jTextField17.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField17.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField17ActionPerformed(evt);

}
3);
jLabel32.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel32.setText("Atesleme Baslangic1 [KMA]");
jTextField18.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton10.setText("GERI");
jButton10.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {

jButton10MouseClicked(evt);

}

1

jButton11.setText("ILERI");

jButtonll.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {

jButton11MouseClicked(evt);

}
1
jLabel33.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel33.setText("Piiskiirtme Baslangici [KMA]");
jLabel34.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel34.setText("Atesleme Sonu [KMA]");
jTextField19.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
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jTextField20.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel36.setText("Derece");

jLabel37.setText("Derece");

jLabel38.setText("Derece");

jLabel39.setText("Derece");

jLabel40.setText("Derece");

jLabel41.setText("Derece");

javax.swing.GroupLayout KrankaciLayout = new javax.swing.GroupLayout(Krankaci);

Krankaci.setLayout(KrankaciLayout);

KrankaciLayout.setHorizontalGroup(
KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(KrankaciLayout.createSequentialGroup()

.addGap(61, 61, 61)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(KrankaciLayout.createSequentialGroup()

.addGap(19, 19, 19)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING,
false)

.addGroup(KrankaciLayout.createSequentialGroup()
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING,
false)

.addComponent(jLabel28)

.addComponent(jLabel31)

.addComponent(jLabel32)

.addComponent(jLabel29, javax.swing.GroupLayout. DEFAULT_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, Short. MAX_VALUE)

.addComponent(jLabel30, javax.swing.GroupLayout. DEFAULT_SIZE,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE))

.addComponent(jLabel33))

.addGap(104, 104, 104)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. TRAILING
)

.addComponent(jTextField16, javax.swing.GroupLayout. PREFERRED_SIZE,
155, javax.swing.GroupLayout. PREFERRED_SIZE)
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.addComponent(jTextField15, javax.swing.GroupLayout. PREFERRED_SIZE,
155, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jTextField17, javax.swing.GroupLayout. PREFERRED_SIZE,
155, javax.swing.GroupLayout. PREFERRED_SIZE)
.addComponent(jTextField18, javax.swing.GroupLayout. PREFERRED_SIZE,
155, javax.swing.GroupLayout. PREFERRED_SIZE)
.addComponent(jTextField19, javax.swing.GroupLayout. PREFERRED_SIZE,
155, javax.swing.GroupLayout. PREFERRED_SIZE)))
.addGroup(KrankaciLayout.createSequential Group()
.addComponent(jLabel34)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement. RELATED,
javax.swing.GroupLayout. DEFAULT_SIZE, Short. MAX_VALUE)

.addComponent(jTextField20, javax.swing.GroupLayout. PREFERRED_SIZE, 155,

javax.swing.GroupLayout.PREFERRED_SIZE)))
.addGap(10, 10, 10)

.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)

.addComponent(jLabel36, javax.swing.GroupLayout. PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel39, javax.swing.GroupLayout.PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel40, javax.swing.GroupLayout.PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel38, javax.swing.GroupLayout.PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel37, javax.swing.GroupLayout. PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel41, javax.swing.GroupLayout. PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addContainerGap(49, Short MAX_VALUE))
.addGroup(KrankaciLayout.createSequentialGroup()
.addComponent(jButton10)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
javax.swing.GroupLayout.DEFAULT_SIZE, Short. MAX_VALUE)
.addComponent(jButton11)
.addGap(61, 61, 61))))
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KrankaciLayout.setVerticalGroup(
KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(KrankaciLayout.createSequentialGroup()

.addGap(73, 73, 73)
.addComponent(jLabel28)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE
)
.addComponent(jLabel29, javax.swing.GroupLayout. PREFERRED_SIZE, 16,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jTextField15, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel36))
.addGap(26, 26, 26)

.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE
)

.addComponent(jLabel30)

.addComponent(jTextField19, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel41))

.addGap(26, 26, 26)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE
)

.addComponent(jTextField16, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel33)

.addComponent(jLabel37))

.addGap(30, 30, 30)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE
)

.addComponent(jTextField17, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel31)
.addComponent(jLabel38))
.addGap(30, 30, 30)
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.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE
)

.addComponent(jTextField18, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout. PREFERRED_SIZE)

.addComponent(jLabel32)

.addComponent(jLabel40))

.addGap(30, 30, 30)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE
)

.addComponent(jLabel34)

.addComponent(jTextField20, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(jLabel39))

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 32,
Short MAX VALUE)
.addGroup(KrankaciLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE
)

.addComponent(jButton11)

.addComponent(jButton10))

.addGap(74, 74, 74))
);
Orta.add(Krankaci, "card6");
jLabel42.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel42.setText("Egzoz Gazi Sicakhig1");
jTextField14.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jTextField14.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {

jTextField14ActionPerformed(evt);

}
1
jLabel43.setText("K");
jLabel44.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel44.setText("Kiitlesel Oran");
jTextField21.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel46.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jLabel46.setText("Silindir Icerisinde Kalan Egzoz Gazlan");
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jLabel47.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel47.setText("02");

jLabel48.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel48.setText("CO2");

jLabel49.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel49.setText("N2");

jLabel50.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jLabel50.setText("H20");

jTextField22.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jTextField23.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jTextField25.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jButton15.setText("ILERI");

jButton15.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {

jButton15MouseClicked(evt);

}

1

jButton16.setText("GERI");

jButtonl6.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {

jButton16MouseClicked(evt);

}
1

javax.swing.GroupLayout ArtikgazLayout = new javax.swing.GroupLayout(Artikgaz);

Artikgaz.setLayout(ArtikgazLayout);

ArtikgazLayout.setHorizontalGroup(
ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(ArtikgazLayout.createSequentialGroup()

.addGap(100, 100, 100)
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(ArtikgazLayout.createSequentialGroup()
.addComponent(jLabel46, javax.swing.GroupLayout. PREFERRED_SIZE, 298,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addContainerGap())
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.addGroup(ArtikgazLayout.createSequentialGroup()
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jLabel44)
.addGroup(ArtikgazLayout.createSequentialGroup()
.addGap(22, 22, 22)
.addComponent(jLabel42, javax.swing.GroupLayout.PREFERRED_SIZE, 154,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGroup(ArtikgazLayout.createSequentialGroup()
.addGap(26, 26, 26)
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addComponent(jLabel50, javax.swing.GroupLayout. PREFERRED_SIZE, 139,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel48, javax.swing.GroupLayout.PREFERRED_SIZE, 139,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel47, javax.swing.GroupLayout.PREFERRED_SIZE, 139,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel49, javax.swing.GroupLayout.PREFERRED_SIZE, 139,
javax.swing.GroupLayout.PREFERRED_SIZE))))
.addGap(44, 44, 44)
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(ArtikgazLayout.createSequentialGroup()
.addComponent(jTextField14, javax.swing.GroupLayout. DEFAULT_SIZE, 188,
Short MAX_VALUE)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(jLabel43, javax.swing.GroupLayout. PREFERRED_SIZE, 56,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(126, 126, 126))
.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
ArtikgazLayout.createSequentialGroup()
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. TRAILING)
.addComponent(jTextField23, javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jTextField21))
.addGap(188, 188, 188))
.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,
ArtikgazLayout.createSequentialGroup()
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. TRAILING)
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.addComponent(jTextField25, javax.swing.GroupLayout.Alignment. LEADING)
.addComponent(jTextField22))
.addGap(188, 188, 188))))))
.addGroup(javax.swing.GroupLayout.Alignment.TRAILING,
ArtikgazLayout.createSequentialGroup()
.addGap(69, 69, 69)
.addComponent(jButton16)
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
javax.swing.GroupLayout.DEFAULT_SIZE, Short MAX_VALUE)
.addComponent(jButton15)
.addGap(83, 83, 83))

);

ArtikgazLayout.setVerticalGroup(
ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(ArtikgazLayout.createSequentialGroup()

.addGap(82, 82, 82)
.addComponent(jLabel46, javax.swing.GroupLayout.PREFERRED_SIZE, 16,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(32, 32, 32)
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel42, javax.swing.GroupLayout.PREFERRED_SIZE, 16,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jTextField14, javax.swing.GroupLayout.PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel43))
.addGap(45, 45, 45)
.addComponent(jLabel44)

.addGap(15, 15, 15)
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jTextField21, javax.swing.GroupLayout. PREFERRED_SIZE,

javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jLabel48))
.addGap(15, 15, 15)
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel50)
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.addComponent(jTextField23, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
.addGap(15, 15, 15)
.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel47)
.addComponent(jTextField22, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
.addGap(15, 15, 15)

.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jLabel49)
.addComponent(jTextField25, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 33,
Short MAX VALUE)

.addGroup(ArtikgazLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jButton15)
.addComponent(jButton16))
.addGap(67, 67, 67))

);

Orta.add(Artikgaz, "card7");

jButton14.setText("HESAPLA");

jButton14.addMouseListener(new java.awt.event.MouseAdapter() {

public void mouseClicked(java.awt.event.MouseEvent evt) {

jButton14MouseClicked(evt);

}

1

javax.swing.GroupLayout HesaplaLayout = new javax.swing.GroupLayout(Hesapla);

Hesapla.setLayout(HesaplaLayout);

HesaplaLayout.setHorizontalGroup(
HesaplaLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(HesaplaLayout.createSequentialGroup()

.addContainerGap(486, Short MAX_VALUE)
.addComponent(jButton14)
.addGap(126, 126, 126))
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);

HesaplaLayout.setVerticalGroup(
HesaplaLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addGroup(javax.swing.GroupLayout.Alignment.TRAILING,

HesaplaLayout.createSequentialGroup()
.addContainerGap(304, Short MAX_VALUE)
.addComponent(jButton14)

.addGap(185, 185, 185))

);

Orta.add(Hesapla, "card8");

jButton19.setBackground(new java.awt.Color(51, 0, 255));

jButton19.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jButton19.setForeground(new java.awt.Color(0, 0, 0));

jButton19.setText("Basing Grafigi");

jButton19.setBorder(null);

jButton19.setContentAreaFilled(false);

jButton19.setFocusable(false);
jButton19.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton19MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton19MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {

jButton19MouseExited(evt);

}

1
jButton20.setBackground(new java.awt.Color(51, 0, 255));

jButton20.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton20.setForeground(new java.awt.Color(0, 0, 0));
jButton20.setText("Sicaklik Grafigi");

jButton20.setBorder(null);
jButton20.setContentAreaFilled(false);
jButton20.setFocusable(false);

jButton20.addMouseListener(new java.awt.event.MouseAdapter() {
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public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton20MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton20MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {

jButton20MouseExited(evt);

}
i
jButton21.setBackground(new java.awt.Color(51, 0, 255));
jButton21.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton21.setForeground(new java.awt.Color(0, 0, 0));
jButton21.setText("Hacim Grafigi");
jButton21.setBorder(null);
jButton21.setContentAreaFilled(false);
jButton21.setFocusable(false);
jButton21.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton21MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton21MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton21MouseExited(evt);

}
1
jButton22.setBackground(new java.awt.Color(51, 0, 255));
jButton22.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton22.setForeground(new java.awt.Color(0, 0, 0));
jButton22.setText("N2 Kiitlesel Oran Grafigi");
jButton22.setBorder(null);
jButton22.setContentAreaFilled(false);
jButton22.setFocusable(false);

jButton22.addMouseListener(new java.awt.event.MouseAdapter() {
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public void mouseClicked(java.awt.event. MouseEvent evt) {
jButton22MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton22MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {

jButton22MouseExited(evt);

}
3;
jButton23.setBackground(new java.awt.Color(51, 0, 255));
jButton23.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton23.setForeground(new java.awt.Color(0, 0, 0));
jButton23.setText("02 Kiitlesel Oran Grafigi");
jButton23.setBorder(null);
jButton23.setContentAreaFilled(false);
jButton23.setFocusable(false);
jButton23.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton23MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton23MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton23MouseExited(evt);

}
1
jButton24.setBackground(new java.awt.Color(51, 0, 255));
jButton24.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton24.setForeground(new java.awt.Color(0, 0, 0));
jButton24.setText("Co2 Kiitlesel Oran Grafigi");
jButton24.setBorder(null);
jButton24.setContentAreaFilled(false);
jButton24.setFocusable(false);

jButton24.addMouseListener(new java.awt.event.MouseAdapter() {
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public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton24MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton24MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {

jButton24MouseExited(evt);

}
3;
jButton25.setBackground(new java.awt.Color(51, 0, 255));
jButton25.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton25.setForeground(new java.awt.Color(0, 0, 0));
jButton25.setText("No Kiitlesel Oran Grafigi");
jButton25.setBorder(null);
jButton25.setContentAreaFilled(false);
jButton25.setFocusable(false);
jButton25.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton25MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton25MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton25MouseExited(evt);

}
1
jButton26.setBackground(new java.awt.Color(51, 0, 255));
jButton26.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton26.setForeground(new java.awt.Color(0, 0, 0));
jButton26.setText("H2 Kiitlesel Oran Grafigi");
jButton26.setBorder(null);
jButton26.setContentAreaFilled(false);
jButton26.setFocusable(false);

jButton26.addMouseListener(new java.awt.event.MouseAdapter() {
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public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton26MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton26MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {

jButton26MouseExited(evt);

}
3;
jButton27.setBackground(new java.awt.Color(51, 0, 255));
jButton27.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton27.setForeground(new java.awt.Color(0, 0, 0));
jButton27.setText("H20 Kiitlesel Oran Grafigi");
jButton27.setBorder(null);
jButton27.setContentAreaFilled(false);
jButton27.setFocusable(false);
jButton27.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton27MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton27MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton27MouseExited(evt);

}
1
jButton28.setBackground(new java.awt.Color(51, 0, 255));
jButton28.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton28.setForeground(new java.awt.Color(0, 0, 0));
jButton28.setText("CO Kiitlesel Oran Grafigi");
jButton28.setBorder(null);
jButton28.setContentAreaFilled(false);
jButton28.setFocusable(false);

jButton28.addMouseListener(new java.awt.event.MouseAdapter() {
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public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton28MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton28MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {
jButton28MouseExited(evt);

}

3;
jButton29.setBackground(new java.awt.Color(51, 0, 255));

jButton29.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jButton29.setForeground(new java.awt.Color(0, 0, 0));
jButton29.setText("Gli¢ Grafigi");
jButton29.setBorder(null);
jButton29.setContentAreaFilled(false);
jButton29.setFocusable(false);

jButton29.addMouseListener(new java.awt.event.MouseAdapter() {

public void mouseClicked(java.awt.event.MouseEvent evt) {
jButton29MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton29MouseEntered(evt);

}

public void mouseExited(java.awt.event. MouseEvent evt) {

jButton29MouseExited(evt);

}
1

jButton30.setBackground(new java.awt.Color(51, 0, 255));

jButton30.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N

jButton30.setForeground(new java.awt.Color(0, 0, 0));
jButton30.setText("Moment Grafigi");
jButton30.setBorder(null);
jButton30.setContentAreaFilled(false);
jButton30.setFocusable(false);
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jButton30.addMouseListener(new java.awt.event.MouseAdapter() {

public void mouseClicked(java.awt.event. MouseEvent evt) {
jButton30MouseClicked(evt);

}

public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton30MouseEntered(evt);

}

public void mouseExited(java.awt.event.MouseEvent evt) {

jButton30MouseExited(evt);

}
3);
jButton31.setBackground(new java.awt.Color(51, 0, 255));
jButton31.setFont(new java.awt.Font("Dialog", 1, 14)); // NOI18N
jButton31.setForeground(new java.awt.Color(0, 0, 0));
jButton31.setText("Ozgiil Yakit Grafigi");
jButton31.setBorder(null);
jButton31.setContentAreaFilled(false);
jButton31.setFocusable(false);
jButton31.addMouseListener(new java.awt.event.MouseAdapter() {
public void mouseClicked(java.awt.event. MouseEvent evt) {
jButton31MouseClicked(evt);
}
public void mouseEntered(java.awt.event. MouseEvent evt) {
jButton31MouseEntered(evt);
}
public void mouseExited(java.awt.event.MouseEvent evt) {

jButton31MouseExited(evt);

}

3;

javax.swing.GroupLayout sonucLayout = new javax.swing.GroupLayout(sonuc);

sonuc.setLayout(sonucLayout);

sonucLayout.setHorizontalGroup(
sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(javax.swing.GroupLayout.Alignment. TRAILING,

sonucLayout.createSequentialGroup()

.addGap(35, 35, 35)
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.addGroup(sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jButton21)
.addComponent(jButton19)
.addComponent(jButton20)
.addComponent(jButton29)
.addComponent(jButton30)
.addComponent(jButton31))
.addGap(284, 284, 284)

.addGroup(sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment. LEADING)
.addComponent(jButton22)
.addComponent(jButton24)
.addComponent(jButton23)
.addComponent(jButton28)
.addComponent(jButton25)
.addComponent(jButton27)
.addComponent(jButton26))
.addContainerGap(9, Short MAX_VALUE))
);
sonucLayout.setVerticalGroup(
sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(sonucLayout.createSequentialGroup()

.addGap(25, 25, 25)

.addGroup(sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jButton21, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jButton22, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGap(18, 18, 18)

.addGroup(sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jButton19, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)
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.addComponent(jButton23, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGap(18, 18, 18)

.addGroup(sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
.addComponent(jButton20, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(jButton24, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE))
.addGap(18, 18, 18)
.addComponent(jButton28, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(18, 18, 18)

.addGroup(sonucLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(sonucLayout.createSequentialGroup()

.addComponent(jButton25, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(18, 18, 18)

.addComponent(jButton27, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(18, 18, 18)

.addComponent(jButton26, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE))

.addGroup(sonucLayout.createSequentialGroup()

.addComponent(jButton29, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(18, 18, 18)

.addComponent(jButton30, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(18, 18, 18)

.addComponent(jButton31, javax.swing.GroupLayout. PREFERRED_SIZE, 34,
javax.swing.GroupLayout.PREFERRED_SIZE)))

.addContainerGap(150, Short MAX_VALUE))
);

Orta.add(sonuc, "card9");
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javax.swing.GroupLayout jPanel1Layout = new javax.swing.GroupLayout(jPanel1);

jPanell.setLayout(jPanellLayout);

jPanellLayout.setHorizontalGroup(
jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(jPanellLayout.createSequentialGroup()

.addComponent(Ozellik, javax.swing.GroupLayout.PREFERRED_SIZE, 357,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)

.addComponent(Mesaj, javax.swing.GroupLayout.PREFERRED_SIZE, 700,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addComponent(Orta, javax.swing.GroupLayout. PREFERRED_SIZE, 696,
javax.swing.GroupLayout.PREFERRED_SIZE)))
);
jPanellLayout.setVerticalGroup(
jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(jPanellLayout.createSequentialGroup()

.addComponent(Orta, javax.swing.GroupLayout.PREFERRED_SIZE, 521,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, 0)

.addComponent(Mesaj, javax.swing.GroupLayout.PREFERRED_SIZE, 106,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGap(0, 0, Short. MAX_VALUE))

.addComponent(0zellik, javax.swing.GroupLayout.Alignment. TRAILING)

);

jMenul.setText("File");

jMenuBar1l.add(jMenul);

jMenuZ2.setText("Edit");

jMenuBar1l.add(jMenu?2);

set)MenuBar(jMenuBar1);

javax.swing.GroupLayout layout = new javax.swing.GroupLayout(getContentPane());

getContentPane().setLayout(layout);

layout.setHorizontalGroup(
layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addComponent(jToolBarl, javax.swing.GroupLayout. DEFAULT_SIZE,

javax.swing.GroupLayout.DEFAULT_SIZE, Short. MAX_VALUE)

.addGroup(layout.createSequentialGroup()
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.addComponent(jPanell, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
.addContainerGap(javax.swing.GroupLayout. DEFAULT_SIZE, Short MAX_VALUE))
);
layout.setVerticalGroup(
layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(layout.createSequentialGroup()
.addComponent(jToolBar1, javax.swing.GroupLayout. PREFERRED_SIZE, 38,
javax.swing.GroupLayout.PREFERRED_SIZE)
.addGap(0, 0, 0)
.addComponent(jPanell, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
);
getAccessibleContext().setAccessibleName("Motor");
setSize(new java.awt.Dimension(1079, 731));
setLocationRelativeTo(null);
}// </editor-fold>
private void jButton2MouseClicked(java.awt.event. MouseEvent evt) {
jButton3MouseClicked(evt);
}
private void jButton5MouseClicked(java.awt.event. MouseEvent evt) {
jButton1MouseClicked(evt);
}
private void jTextField4ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:
}
private void jButton4MouseClicked(java.awt.event.MouseEvent evt) {
jButton7MouseClicked(evt);
}
private void jTextField8ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:
}
private void jTextField9ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:
}

private void jButton8MouseClicked(java.awt.event.MouseEvent evt) {
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jButton3MouseClicked(evt);

}

private void jButton9MouseClicked(java.awt.event. MouseEvent evt) {
jButton6MouseClicked(evt);

}

private void jButton9ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:

}

private void jTextField7ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:

}

private void jTextField15ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:

}

private void jTextField17ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:

}

private void jButton10MouseClicked(java.awt.event. MouseEvent evt) {
jButton7MouseClicked(evt);

}

private void jButton11MouseClicked(java.awt.event.MouseEvent evt) {
jButton12MouseClicked(evt);

}

private void jTextField3ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:

}

private void jTextField16ActionPerformed(java.awt.event.ActionEvent evt) {
}
private void jTextField16FocusLost(java.awt.event.FocusEvent evt) {
// TODO add your handling code here:
}
private void jCheckBox2ActionPerformed(java.awt.event.ActionEvent evt) {
if (jCheckBox2.isSelected())
jCheckBox1.setSelected(false);
jTextField18.setVisible(false);
jTextField20.setVisible(false);
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jTextField16.setVisible(true);
jTextField17.setVisible(true);
}
private void jCheckBox1ActionPerformed(java.awt.event.ActionEvent evt) {
if (jCheckBox1.isSelected())
jCheckBox2.setSelected(false);
jTextField16.setVisible(false);
jTextField17.setVisible(false);
jTextField18.setVisible(true);
jTextField20.setVisible(true);
}
private void jTextField14ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:
}
private void jTextField1ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:
}

private void jButton14MouseClicked(java.awt.event. MouseEvent evt) {
try{

// MOTOR GEOMETRISI ACI,HACIM,ALAN HESABI
double D, //silindir cap1

Silindir,// silindir sayisi

L, //biyel uzunlugu

S, //strok uzunlugu

r, // sikistirma orani

A,/ /krank yar1 cap1S/2

N,/ /devir

pi,//pi sayisi

Vort;//ortalama hiz
int KMAsikBas,

KMAegBas;
Silindir =Double.parseDouble(jTextField1.getText());
D = (Double.parseDouble(jTextField2.getText()))/1000;
L = (Double.parseDouble(jTextField4.getText()))/1000;
S = (Double.parseDouble(jTextField3.getText()))/1000;
r = Double.parseDouble(jTextField5.getText());
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N =Double.parseDouble(jTextField6.getText());

A=S/2;

pi= Math.PI;

Vort=(S*N)/30;

KMAsikBas =(Integer.parselnt(jTextField15.getText()));
KMAegBas=(Integer.parselnt(jTextField19.getText()));
double aci [] = new double[(KMAegBas-KMAsikBas)*4];
for (inti=0; i <(KMAegBas-KMAsikBas)*4; i++) {

aci[i] = (double) KMAsikBas+ (double) i/4;

}
double hacim []= new double[(KMAegBas-KMAsikBas)*4];
for (inti=0; i <(KMAegBas-KMAsikBas)*4; i++) {

hacim [i] =((((Math.PI*Math.pow(D, 2))/4)*S)/(r-1))+((Math.PI*Math.pow(D,
2))/4)*(A+L-(Math.sqrt((L*L-
A*A*Math.sin(Math.toRadians(aci[i]))*Math.sin(Math.toRadians(aci[i]))))+A*Math.cos(Math.to
Radians(aci[i]))));

}
double alan []= new double[(KMAegBas-KMAsikBas)*4];
for (inti=0; i <(KMAegBas-KMAsikBas)*4; i++) {

alan [i]= ((Math.PI*D*D)/2)+(Math.PI*D)*(A+L-(Math.sqrt((L*L-
A*A*Math.sin(Math.toRadians(aci[i]))*Math.sin(Math.toRadians(aci[i]))))+A*Math.cos(Math.to
Radians(aci[i]))));

}
double AnlikHiz []= new double[(KMAegBas-KMAsikBas)*4];
for (inti=0; i <(KMAegBas-KMAsikBas)*4; i++) {

AnhikHiz [i]=
((Math.PI/2)*Math.sin(Math.toRadians(aci[i])))*(1+(Math.cos(Math.toRadians(aci[i]))/(Math.p
ow((L/A)*(L/A)-Math.sin(Math.toRadians(aci[i]))*Math.sin(Math.toRadians(aci[i])), 1/2))));

}
//Silindir Et Kalinhgi(XD) =D*P_MAX/(2*EMNIYET_GERILMESI)
//Emniyet gerimesi dokme demir i¢in 30-60 N/mm?2
double EmGER,XD;
XD=(D*8)/(2*45);
// HAVA YAKIT ORANI STOKIOMETRIK OREN
double HFS, //hava fazlalik katsayisi
Q, //1/hava fazlalik katsayisi
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YC, // karbon atom sayisi

YH, // hidrojenin atom sayisi
YO, // oksijenin atom sayisi

YN, // Azotun atom sayisi

as, // N ve O Katsayi

As, // Stokiometril oran

Myakit, // gercek yakit miktari
Mhava, //gercek hava miktari
MhavaN2,//havadaki N2 miktari
MhavaO2, //havadaki 02 miktari
Phava, // emilen hava basing¢i Kpa
Thava, // emilen hava sicakligi K
Tw, //Sogutma suyu sicakligi K
HacimVc,// Yanma odasi hacmi
HacimTop, // Toplam hacim
HacimKurs; //Kurs hacmi

HFS = (Double.parseDouble(jTextField11.getText()));

Q=1/HFS;

YC = (Double.parseDouble(jTextField7.getText()));

YH = (Double.parseDouble(jTextField8.getText()));

YO = (Double.parseDouble(jTextField9.getText()));

YN = (Double.parseDouble(jTextField10.getText()));

Phava = (Double.parseDouble(jTextField12.getText()));

Thava = (Double.parseDouble(jTextField13.getText()));

Tw = (Double.parseDouble(jTextField26.getText()));

HacimVc= ((((Math.PI*Math.pow(D, 2))/4)*S)/(r-1))+((Math.PI*Math.pow(D,
2))/4)*(A+L-(Math.sqrt((L*L-
A*A*Math.sin(Math.toRadians(0))*Math.sin(Math.toRadians(0))))+A*Math.cos(Math.toRadians(
0))));

HacimTop=((((Math.PI*Math.pow(D, 2))/4)*S)/(r-1))+((Math.PI*Math.pow(D,
2))/4)*(A+L-(Math.sqrt((L*L-
A*A*Math.sin(Math.toRadians(180))*Math.sin(Math.toRadians(180))))+A*Math.cos(Math.toRa
dians(180))));

HacimKurs=HacimTop-HacimVc;

System.out.println(HacimTop);

as = YC+(YH/4)-(Y0/2);
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As = (28.84*4.76*as)/(YC*12.0011+YH*1.008+Y0*15.99+YN*14.007);
MhavaN2=((Phava*(hacim[0]-HacimVc))/(0.2968*Thava))*0.79;
MhavaO2=((Phava*(hacim[0]-HacimVc))/(0.2598*Thava))*0.21;
Mhava=MhavaN2+MhavaO2;

Myakit=(Mhava)/(HFS*As);

System.out.println(Myakit+"fdfsd");

//yakitin atomagirhigi

double Yatom,

Yk; //deklemkatsayisi
Yatom=YC*12.0011+YH*1.008+Y0*15.999+YN*14.007;
Yk=Myakit/Yatom;

//Yakitin 1s1l degeri
double Hu, //Yakitin 1s1l degeri

MatomC, //c orani

MatomH,

MatomO,

MatomN;
MatomC=(YC*12.0011)/(YC*12.0011+YH*1.008+Y0*15.99+YN*14.007);
MatomH=(YH*1.008)/(YC*12.0011+YH*1.008+Y0*15.99+YN*14.007);
MatomO=(Y0*15.999)/(YC*12.0011+YH*1.008+Y0*15.99+YN*14.007);
MatomN=(YN*14.007)/(YC*12.0011+YH*1.008+Y0*15.99+YN*14.007);
Hu=(34.013*MatomC+125.6*MatomH-10.89*Matom0-2.512*MatomH)*1000;
//Silindir ICinde Kalan Egzoz Gazlar1
double TArtEg, //artik egzoz gazi sicakhigi K

ArtCo2, //artik Co2 orani %

ArtH2o0, //artik H20 orani %

Art02, //artik 02 orant %

ArtN2, //artik N2 oran1 %

MartEg, // toplam artik egzoz gaz1 kg

MartEgCo2, //Co2 artik egzoz gaz1 kg

MartEgH20,//h20 artik egzoz gazi kg

MartEg02,//02 artik egzoz gaz1 kg

MartEgN2,//N2 artik egzoz gaz1 kg

Patm; //kpa
TArtEg = (Double.parseDouble(jTextField14.getText()));

ArtCo2 = (Double.parseDouble(jTextField21.getText()));
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ArtH2o0 = (Double.parseDouble(jTextField23.getText()));
ArtO2 = (Double.parseDouble(jTextField22.getText()));
ArtN2 = (Double.parseDouble(jTextField25.getText()));
Patm =101.325;
MartEgCo2 = ((Patm*HacimVc)/(0.1889*TArtEg))*ArtCoZ2;
MartEgH20 = ((Patm*HacimVc)/(0.4615*TArtEg))*ArtH20;
MartEg02 = ((Patm*HacimVc)/(0.2598*TArtEg))*Art02;
MartEgN2 = ((Patm*HacimVc)/(0.2968*TArtEg))*ArtN2;
MartEg=MartEgCo2+MartEgH20+MartEgO2+MartEgN2;
// Baslangi¢ sicakligl ve basingi (sikistirma baslangici)
double MsikBas,// sikistirma baslangici kiitle
TsikBas; // sikistirma baslangici sicaklok
if (jCheckBox1.isSelected()) { //Buji Ateslemeli Motor
MsikBas=MartEg+Mhava+Myakit;
TsikBas=Thava+((MartEg*(TArtEg-Thava))/MsikBas);
}
else { //sikistirma Ateslemeli Motor
MsikBas=MartEg+Mhava;
TsikBas=Thava+((MartEg*(TArtEg-Thava))/MsikBas);
}
//Basig Sicaklik
double Pilk,
Tilk;
Pilk=Phava;
Tilk=TsikBas;
int Xb, //Yanma baslangici
Xs; //Yanma sonu
if (jCheckBox1.isSelected()) { //Buji Ateslemeli Motor
Xb=(Integer.parselnt(jTextField18.getText()));
Xs=(Integer.parselnt(jTextField20.getText()));
}
else { //sikistirma Ateslemeli Motor
Xb=(Integer.parselnt(jTextField16.getText()));
Xs=(Integer.parselnt(jTextField17.getText()));

}
double P [] = new double[(KMAegBas-KMAsikBas)*4];
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double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double

Px[] = new double[(KMAegBas-KMAsikBas)*4];

T[] = new double[((KMAegBas-KMAsikBas)*4)];
CpN2 [] = new double[(KMAegBas-KMAsikBas)*4];
CpO2 [] = new double[(KMAegBas-KMAsikBas)*4];
CpH2 [] = new double[(KMAegBas-KMAsikBas)*4]
CpCo [] = new double[(KMAegBas-KMAsikBas)*4];
CpH2o0 [] = new double[(KMAegBas-KMAsikBas)*4];

CpCo2 [] = new double[(KMAegBas-KMAsikBas)*4];

CpNo [] = new double[(KMAegBas-KMAsikBas)*4];

CvN2 [] = new double[(KMAegBas-KMAsikBas)*4];

Cv02 [] = new double[(KMAegBas-KMAsikBas)*4];

CvH2 [] = new double[(KMAegBas-KMAsikBas)*4];

CvCo [] = new double[(KMAegBas-KMAsikBas)*4];

CvH2o0 [] = new double[(KMAegBas-KMAsikBas)*4];

CvCoZ2 [] = new double[(KMAegBas-KMAsikBas)*4];

CvNo [] = new double[(KMAegBas-KMAsikBas)*4];

CpKar [] = new double[(KMAegBas-KMAsikBas)*4]; //Karisimin Cp
CvKar [] = new double[(KMAegBas-KMAsikBas)*4];//Karisimin Cv
Kkar [] = new double[(KMAegBas-KMAsikBas)*4];//Karisimin Cv

)

// gazlarin kiitleleri

double
double
double
double
double
double
double
double
double
double
double
double
double
double
double
double

MNZ2 [] = new double[(KMAegBas-KMAsikBas)*4];
MO2 [] = new double[(KMAegBas-KMAsikBas)*4]
]
]

)

MH2 [] = new double[(KMAegBas-KMAsikBas)*4];
MCO [] = new double[(KMAegBas-KMAsikBas)*4

MH2o0 [] = new double[(KMAegBas-KMAsikBas)*4];

MCo2 [] = new double[(KMAegBas-KMAsikBas)*4];

MNo [] = new double[(KMAegBas-KMAsikBas)*4];

MYakit [] = new double[(KMAegBas-KMAsikBas)*4];

MToplam [] = new double[(KMAegBas-KMAsikBas)*4];

Hg [] = new double[(KMAegBas-KMAsikBas)*4]; //Gaz Is1 iletim katsayis1

)

Qs[] = new double[(KMAegBas-KMAsikBas)*4]; //sogutma suyuna gecen 1s1
Qw[] = new double[(KMAegBas-KMAsikBas)*4]; // Is1 transferi

Qyakit[] = new double[(KMAegBas-KMAsikBas)*4];

Qnet[] = new double[(KMAegBas-KMAsikBas)*4]; // net 1s1

Qdel[] = new double[(KMAegBas-KMAsikBas)*4];

W/[]= new double[(KMAegBas-KMAsikBas)*4]; //delta w is
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double Xy [] = new double[(KMAegBas-KMAsikBas)*4]; // Wiebe Fonksiyonu
double XI [] = new double[(KMAegBas-KMAsikBas)*4]; // Wiebe Fonksiyonu

// yanma urtnleri kg

double MYuN2 [] = new double[(KMAegBas-KMAsikBas)*4];
double MYuO2 [] = new double[(KMAegBas-KMAsikBas)*4

double MYuH2 [] = new double[(KMAegBas-KMAsikBas)*4
double MYuCO [] = new double[(KMAegBas-KMAsikBas)*4
double MYuH2o [] = new double[(KMAegBas-KMAsikBas)*4];

)
)

’

]
]
]
]

double MYuCo2 [] = new double[(KMAegBas-KMAsikBas)*4];
double MYuNo [] = new double[(KMAegBas-KMAsikBas)*4];

// yanmaya giren

double MYgNZ2 [] = new double[(KMAegBas-KMAsikBas)*4];
double MYgO02 [] = new double[(KMAegBas-KMAsikBas)*4];

// yanma uriinleri mol sayisi

double NCO2[] = new double[(KMAegBas-KMAsikBas)*4]; //deklem katsayisi

double NH20 [] = new double[(KMAegBas-KMAsikBas)*4];
double NN2 [] = new double[(KMAegBas-KMAsikBas)*4];

double NO2

[
double NCO [

| = new double[(KMAegBas-KMAsikBas)*4]
] = new double[(KMAegBas-KMAsikBas)*4];
double NH2 [] = new double[(KMAegBas-KMAsikBas)*4]

)

)

double NNo[] = new double[(KMAegBas-KMAsikBas)*4];
double kno[] = new double[(KMAegBas-KMAsikBas)*4];

double KQ[] = new double[(KMAegBas-KMAsikBas)*4]; //denge katsayisi

double WortHiz;

//Kiitlesel oran Kg/kg

double KOMN2 [] = new double[(KMAegBas-KMAsikBas)*4
double KOMO2 [] =
double KOMH2 [] = new double[(KMAegBas-KMAsikBas)*4
double KOMCO [] = new double[(KMAegBas-KMAsikBas)*4
double KOMH2o0 [] = new double[(KMAegBas-KMAsikBas)*4];
double KOMCo2 [] = new double[(KMAegBas-KMAsikBas)*4];

)

new double[(KMAegBas-KMAsikBas)*4

)

)

)

]
]
]
]

double KOMNo [] = new double[(KMAegBas-KMAsikBas)*4];
for (inti=0; i <((KMAegBas-KMAsikBas)*4)-1; i++) {

P[0]=Pilk;
T[0]=Tilk;
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Xy[0]=0;
if (i<((Xb-KMAsikBas)*4)) {
MNZ2[i]=MhavaN2+MartEgN2;
MO2[i]=Mhava0O2+MartEg02;
MH2[i]=0;
MCO[i]=0;
MH2o[i]=MartEgH?2o;
MCo2[i]=MartEgCo2;
MNol[i]=0;
//MYakat[i]
if (jCheckBox1.isSelected()) {
MYakit[i]=Myakit;
}
else {
MYakit[i]=0;
}
Qyakat [i]=0;
}
else if(i <(((3*(Xs-Xb))+Xb-KMAsikBas)*4)) {
Xl[i]= (double)(aci[i]-aci[ (Xb-KMAsikBas)*4])/(40);
Xy[i]=1-Math.exp(-6.908*(Math.pow(XI[i], 3)));
//yanma tepkimesi
if(Q<=1){
NCO2[i]=YC;
NH20[i]=YH/2;
//No
kno [i]=Math.pow(10, (((0.0150879*Math.log(T[i]/1000))-
(4709.59/T[i])+(0.646096)+(0.000272805*T[i])-(Math.pow(10, -8)*0.154444)*Math.pow(T[i],
2))));
NNo [i]= 2*((Math.pow(kno[i], 0.5))/(2+Math.pow(kno[i], 0.5)));
NN2[i]=(YN/2)+(3.76*(as/Q))-NNo[i];
NO2[i]=as*((1/Q)-1);
NCO[i]=0;
NH2[i]=0;
}

else{
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KQ[i]= Math.pow(10, (2.743-(1.761/(T[i]/1000))-(1.611/(Math.pow((T[i]/1000),
2)))+(0.2803/(Math.pow((T[i]/1000), 3)))));

//No

kno [i]=Math.pow(10, (((0.0150879*Math.log(T[i]/1000))-
(4709.59/T[i])+(0.646096)+(0.000272805*T[i])-(Math.pow(10, -8)*0.154444)*Math.pow(T[i],
2))));

NNo [i]= (Math.pow(kno[i], 0.5))/(2+Math.pow(kno[i], 0.5));

NCO2[i]=YC-((-((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-

[iD))+Math.sqrt(Math.pow(((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-KQ[i])), 2)-4*(1-KQ[i])*(-
C*Z*aS*(l-(l/Q))*KQ[ 12))/(2*(1-KQ[i]))-NNo[i];
NH20[i]=(YH/2)-2*as*(1-(1/Q))+((-((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-
KQJi])))+Math.sqrt(Math.pow(((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-KQ[i])), 2)-4*(1-KQ[iD*(-
YC*2*as*(1-(1/Q))*KQ[i])))/(2*(1-KQ[i]));

NN2[i]=(YN/2)+(3.76*(as/Q))-NNo[i

NO2[i]=0;

NCO[i]=((-((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-
KQJi])))+Math.sqrt(Math.pow(((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-KQ[i])), 2)-4*(1-KQ[iD*(-
YC*2*as*(1-(1/Q))*KQ[i])))/(2*(1-KQ[i]);

NH2[i]=2%as*(1-(1/Q))-((-((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-

KQ[i])))+Math.sqrt(Math.pow(((YH/2)+KQ[i]*YC-2*as*(1-(1/Q))*(1-KQ[i])), 2)-4*(1-KQ[i)*(-

YC*2*as*(1-(1/Q))*KQ[i])))/(2*(1-KQ[i]));
}
MYgN2[i]=(as/Q)*3.76*(Myakit/Yatom)*28.04*(Xy[i]);
MYgO2[i]=(as/Q)*(Myakit/Yatom)*31.998*(Xy([i]);
MYuNo[i]=NNo[i]*(Myakit/Yatom)*30.006*(Xy[i]-Xy[i-1])+MYuNo[i-1];
MYuCo2[i]=NCO2[i]*(Myakit/Yatom)*43.9991*(Xy[i]);
MYuH2o[i]=NH20[i]*(Myakit/Yatom)*18.015*(Xy[i]);
MYuNZ2[i]=NN2[i]*(Myakit/Yatom)*28.04*(Xy[i]);
MYuO2[i]=NO2[i]*(Myakit/Yatom)*31.998*(Xy[i]);
MYuCO[i]=NCO[i]*(Myakit/Yatom)*28.0001*(Xy[i]);
MYuH?2[i]=NH2[i]*(Myakit/Yatom)*2.016*(Xy[i]);
MNo[i]=MYuNo[i];

i]J=MhavaN2+MartEgN2-MNo[i];

1=

[
[

1

]
I*
I*
I*

[
MOZ2[i]=MhavaO2+MartEg02-MYgO2[i]+MYuO2[i];
MH2[i]=MYuH2[i];

MCO[i]=MYuCo2[i];

1
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MH2o[i]=MartEgH20+MYuH2o[i];
MCo2[i]=MartEgCo2+MYuCoZ2[i];
Qyakit[i]=Hu*(Xy[i]-Xy[i-1])*Myakit;

}
else {
MN2[i]=MN2[i-1];
MO [i-1];
i-1]

MH20[i]=MH2o0[i-1];
MCoZ2[i]=MCoZ2[i-1];
MNo[i]=MNo[i-1];
Xy[i]=0;

Qyakit[i]=0;

}

//CpCvK
CpN2[i]=(39.060-512.790*(Math.pow(TJ[i] /100, -1.5))+1072.78*(Math.pow(T[i] /100, -

2))-820.4*(Math.pow(T[i]/100, -3)))/28.014;

Cp02[i]=(37.432+0.020102*(Math.pow(T[i] /100, -1.5))-178.57*(Math.pow(T[i] /100, -

1.5))+236.88*(Math.pow(T[i] /100, -2)))/31.998;

CpH2[i]=(56.505-702.74*(Math.pow(T[i] /100, -0.75))+1165.0%(Math.pow(T[i] /100, -

1))-560.70*(Math.pow(T[i] /100, -1.5)))/2.016;

CpColi]=(69.145-0.70463*(Math.pow(T[i] /100, 0.75))- 200.77*(Math.pow(T[i] /100, -

0.5))+ 176.76*(Math.pow(T[i] /100, -0.75)))/28.0001;

CpH20[i]=(143.05- 183.54*(Math.pow(T[i]/100, 0.25))+ 82.751*(Math.pow(T[i] /100,

0.5))- 3.6989*(Math.pow(T[i] /100, 1)))/18.015;

CpCo2[i]=(-3.7357+30.529*(Math.pow(T[i] /100, 0.5))-4.1034*(Math.pow(T[i] /100,
1))+0.024198*(Math.pow(T[i]/100, 2)))/43.9991;

CpNol[i] =(59.283-1.7096*(Math.pow(T[i] /100, 0.5))-70.613*(Math.pow(T[i] /100, -
0.5))+74.889*(Math.pow(T[i] /100, -1.5)))/30.006;

CvN2[i]=CpN2[i]-0.2968;

Cv02

[
[
[

i]=Cp02[i]-0.2598;

CvH2[i]=CpH2[i]-4.1240;
CvColi]=CpColi]-0.2968;

CvH20[i]=CpH20[i]-0.4615;
CvCo2[i]=CpCo2[i]-0.1889;
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CvNo[i]=CpNoli]-0.277091;
CpKar[i]=(CpN2[i]*MN2[i]+CpO2[i]*MO2[i]+CpH2[i]*MH2[i]+CpCo[i]*MCO[i]+CpH20[i]*MH20[
i]+CpCo2[i]*MCo2[i]+CpNo[i]*MNo[i]);//(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o[i] +MCoZ2[i] +
MNoli]);
CvKar[i]=(CvN2[i]*MN2[i]+CvO2[i]*MO2[i]+CvH2[i]*MH2[i]+CvCo[i]*MCO[i]+CvH20[i]*MH2o0[i
]+CvCo2[i]*MCo2[i]+CvNo[i]*MNo[i]);//(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o0[i] +MCo2[i] +M
Noli]);

Kkar[i]=CpKar[i]/CvKar([i];

//1s1 transferi (sogutma)

// Hg silindir ici 1s1 tasinim katsayisi

WortHi1z=Vort*2.28;

Hgl[i]=3.26*(Math.pow(D, -0.2))*(Math.pow(P[i], 0.8))*(Math.pow(TTJi], -
0.5))*(Math. pow(Wortle, 0.8));

Qs [i] =(alan[i]*(T[i]-Tw))/((1/Hg[i])+(XD/50)+(1/30)); //Suyun 1s1 tasinim katsayisi
30W/m2K //dokme demirin 1s1 tasinim katsayis1 50 W/m2K

Qw [i] =(Qs[i]*60*2)/(1000*N*180);

if (i<1) {

Qnet[i]=Qyakait[i];

}

else{Qnet[i]=Qyakit[i]-(Qw][i]-Qw[i-1]);

}

W [i]=P[i]*(hacim[i+1]-hacim[i]);//*(Kkar[i]/(Kkar[i]-1));

T [i+1]=((Qnet[i]-W[i])/CvKar[i])+T[i];//+(T[0]*(-

Math.pow((hacim[0]/hacim[i]),(Kkar[i]-1))+Math.pow((hacim[0]/hacim[i+1]),(Kkar[i]-1))));

P [i+1] =P[i]+(Qnet[i]*((Kkar[i]-1) /hacim[i]))-(Kkar[i]*(P[i] /hacim[i])*(hacim[i+1]-
hacim[i]));

//kiitlesel oran (kiitle / toplam kiitle )grafikler icim

KOMNZ2[i]=MN2[i]/(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o[i]+MCoZ2[i]+MNo[i]);

KOMO2[i]=MO2[i]/(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o0[i] +MCo2[i]+MNo[i]);

KOMH2[i]=MH2[i]/(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o[i] +MCo2[i] +MNol[i]);

KOMCO[i]=MCO[i]/(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MHZ2o[i]+MCoZ2[i]+MNoli]);

KOMH2o0[i]=MH2o0[i]/(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o0[i]+MCo2[i]+MNo[i]);

KOMCo2[i]=MCo2[i]/(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o[i]+MCoZ2[i]+MNoli]);

KOMNo[i]=MNo[i]/(MN2[i]+MO2[i]+MH2[i]+MCO[i]+MH2o[i]+MCo2[i]+MNol[i]);

}

// Performans Hesab1
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double TopPmi = 0; //Toplam basi¢
double TopWi = 0; //Toplam basig
double Pmi [] = new double[52];//0rt basing basic
double Nt ; //termik verim
double Surt[]= new double[52];
double PeKw[]= new double[52] ; //efektif giic kW
double PeBg[]= new double[52] ; //efektif giic bg
double Me[]= new double[52] ; //efektif moment
double Be[]= new double[52] ; //efektif 6zgiil yakit tiiketimi
double dev[] = new double[52]; //degisken devir
double Wp[] = new double[52]; //ortalma hiz
double Nmo[] = new double[52];
double Nmek[] = new double[52];
for (inti=0;1i<52;i++){
dev[i]=900+i*100;
Wpli]=S*dev][i]/30;
}
// indikeortalama basig
for (inti = 0; i <((KMAegBas-KMAsikBas)*4)-1; i++) {
TopPmi+=P[i];
TopWi+=W][i];
}
Nt=((r-1)*15*HFS)/((0.01*Math.pow(r, 2)+1.5*r+5)*(0.09*(HFS-1)+10*HFS+5));
for (inti=0;1i<52;i++) {
Nmo[i]=1-((67.3*0.1523*Wp[i]*As)/(0.2342*Hu*1.9*0.85));
NmeK[i]=1-((0.024*HFS*(r+8.5)*(1-Nmo[i]))/(Nt));
if (jCheckBox1.isSelected()) {
Pmi[i]=((TopPmi+100*4*KMAsikBas+P[((KMAegBas-KMAsikBas)*4)-5]*4*(720-
KMAegBas))/2880)*((-0.000002*Math.pow(dev([i], 2)+0.0213*dev[i]+41.504)/100);
}
else {
Pmi[i]=((TopPmi+100*4*KMAsikBas+P[((KMAegBas-KMAsikBas)*4)-5]*4*(720-
KMAegBas))/2880)*((-0.000003*Math.pow(dev([i], 2)+0.0225*dev[i]+51.341)/100);
}
Surt[i]=((19.7*(Math.pow(r, 0.5))*S*Math.PI*D*(Math.pow((dev[i] /100),
2)))/1000)*((2*120)/(dev[i]*HacimKurs));
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PeKw[i]=((((Pmi[i]-Surt[i])*Nmek[i])*HacimKurs*dev[i]*Silindir) /(2*30));
PeBg[i]=PeKw[i]*1.341;
Meli]=(PeKw[i]*9549)/dev]i];
Be[i]=(Silindir*Myakit*dev[i]*30)/PeKw([i];
}
//maksimun Sicaklik
double maxT=T[0];
for (inti = 0; i <((KMAegBas-KMAsikBas)*4)-1; i++) {
if(T[i]>maxT) maxT=T[i];
}
double maxTi = 0;
double arananmaxTi= maxT;
for (inti=0;i <((KMAegBas-KMAsikBas)*4)-1; i++) {
if(arananmaxTi==T[i]);
maxTi=(i/4)+KMAsikBas;
}
//maksimun Basinc
double maxP= P[0];
for (inti = 0; i <((KMAegBas-KMAsikBas)*4)-1; i++) {
if(P[i]>maxP) maxP=P[i];
}
double maxPi = 0;
double arananmaxPi= maxP;
for (inti=0; i <((KMAegBas-KMAsikBas)*4)-1; i++) {
if(arananmaxPi==P[i]);
maxPi=(i/4)+KMAsikBas;
}
//maksimun giig
double maxPekw= PeKw[0];
double maxPebg= PeBg[0];
for (inti=0;1i<52;i++) {
if(PeKw[i]>maxPekw) maxPekw=PeKw][i];
if(PeBg[i]>maxPebg) maxPebg=PeBg]i];
}
double maxPei = 0;

double arananmaxPei= maxPekw;
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for (inti=0;i<52;i++) {
if(arananmaxPei==PeKw[i]);
maxPei=dev[i];

}

//maksimun moment

double maxme= Me[0];

for (inti=0;1i<52;i++) {

if(Me[i]>maxme) maxme=Meli];

}

double maxmei = 0;

double arananmaxmei= maxme;

for (inti=0;1i<52;i++) {
if(arananmaxmei==Me][i]);
maxmei=devl[i];

}

XSSFWorkbook asd =new XSSFWorkbook();

XSSFSheet sheet = asd.createSheet("Termo");// alttaki bolimleri olusturur

XSSFSheet sheet2 = asd.createSheet("Performans");

XSSFRow row;

XSSFRow row?2;

row= sheet.createRow(0);

row?2= sheet2.createRow(0);

XSSFCell cellR10= row.createCell(0);

XSSFCell cellR11=row.createCell(1);

XSSFCell cellR12=row.createCell(2);

XSSFCell cellR13= row.createCell(3);

XSSFCell cellR14= row.createCell(4);

XSSFCell cellR15= row.createCell(5);

XSSFCell cellR16= row.createCell(6);

XSSFCell cellR17= row.createCell(7);

XSSFCell cellR18= row.createCell(8);

XSSFCell cellR19= row.createCell(9);

XSSFCell cellR110=row.createCell(10);

XSSFCell cellR111=row.createCell(11);

XSSFCell cellR113=row.createCell(13);

XSSFCell cellR114= row.createCell(14);
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XSSFCell cellR115=row.createCell(15);
XSSFCell cellR116=row.createCell(16);
XSSFCell cellR117=row.createCell(17);
XSSFCell cellR118=row.createCell(18);
XSSFCell cellR119= row.createCell(19);
cellR10.setCellValue("Ac1");
cellR11.setCellValue("Hacim");
cellR12.setCellValue("Alan");
cellR13.setCellValue("Sicaklik");
cellR14.setCellValue("Basing");
cellR15.setCellValue("N2 Kiitle");
cellR16.setCellValue("02 Kiitle");
cellR17.setCellValue("H2 Kiitle");
cellR18.setCellValue("CO Kiitle");
cellR19.setCellValue("H20 Kiitle");
cellR110.setCellValue("CO2 Kiitle");
cellR111.setCellValue("NO Kiitle");
cellR113.setCellValue("N2 Kiitle Oran1");
cellR114.setCellValue("02 Kiitle Oram");
cellR115.setCellValue("H2 Kiitle Oranm");
cellR116.setCellValue("CO Kiitle Oram");
cellR117.setCellValue("H20 Kiitle Oran1");
cellR118.setCellValue("CO2 Kiitle Oran1");
cellR119.setCellValue("NO Kiitle Oranm");
XSSFCell cellR20= row?2.createCell(0);
XSSFCell cellR21=row?2.createCell(1);
XSSFCell cellR22= row2.createCell(2);
XSSFCell cellR23= row?2.createCell(3);
XSSFCell cellR24= row?2.createCell(4);
cellR20.setCellValue("Devir");
cellR21.setCellValue("Efektif Glig KW");
cellR22.setCellValue("Efektif Gli¢ BG");
cellR23.setCellValue("Efektif Moment");
cellR24.setCellValue("Efektif Ozgiil Yakit Tiik.");
XYSeries hacimm1= new XYSeries("HAcim");

for (inti=0; i < acilength; i++) {
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}

XYSeriesCollection dataseeth1=new XYSeriesCollection();

hacimm1.add(aci[i], hacim[i]);

dataseethl.addSeries(hacimm1);
JFreeChart hacimj1 =ChartFactory.createXYLineChart("HACIM GRAFIGI", "Ac1 (Derece)",

"Hacim (m”3)", dataseeth1, PlotOrientation.VERTICAL, true, true, true);

ChartPanel hacimp1 =new ChartPanel(hacimj1);

for (inti=0;i < acilength; i++) {

row= sheet.createRow(i+1);

for (intj=0;j <27 ;j++) {

XSSFCell cell = row.createCell(j);

if( cell.getColumnIndex()==0){
cell.setCellValue(aci[i]);

}

else if( cell.getColumnIndex()==1){
cell.setCellValue(hacim[i]);

}

else if( cell.getColumnIndex()==2){
cell.setCellValue(alan[i]);

}

else if( cell.getColumnIndex()==3){
cell.setCellValue(T[i]);

}

else if( cell.getColumnIndex()==4){
cell.setCellValue(P[i]);

}

else if( cell.getColumnIndex()==5){
cell.setCellValue(MNZ2[i]);

}

else if( cell.getColumnIndex()==6){
cell.setCellValue(MOZ2[i]);

}

else if( cell.getColumnIndex()==7){
cell.setCellValue(MH2[i]);

}
else if( cell.getColumnIndex()==8){
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cell.setCellValue(MCO[i]);

}

else if( cell.getColumnIndex()==9){
cell.setCellValue(MH20[i]);

}

else if( cell.getColumnindex()==10){
cell.setCellValue(MCo2[i]);

}

else if( cell.getColumnindex()==11){
cell.setCellValue(MNo[i]);

}

else if( cell.getColumnIndex()==13){
cell.setCellValue(KOMNZ2[i]);

}

else if( cell.getColumnIndex()==14){
cell.setCellValue(KOMO2[i]);

}

else if( cell.getColumnindex()==15){
cell.setCellValue(KOMH2[i]);

}

else if( cell.getColumnindex()==16){
cell.setCellValue(KOMCO[i]);

}

else if( cell.getColumnindex()==17){
cell.setCellValue(KOMH2o[i]);

}

else if( cell.getColumnIndex()==18){
cell.setCellValue(KOMCo2[i]);

}

else if( cell.getColumnindex()==19){
cell.setCellValue(KOMNo[i]);

}

else if( cell.getColumnindex()==20){
// cell.setcel
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}

for (inti=0; i < dev.length; i++) {

}

File klasor =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar");

row?2= sheet2.createRow(i+1);
for (intj=0;j <27 ;j++) {
XSSFCell cell = row2.createCell(j);

if( cell.getColumnIndex()==0){
cell.setCellValue(dev[i]);

}

if( cell.getColumnIndex()==1){
cell.setCellValue(PeKwl[i]);

}

if( cell.getColumnIndex()==2){
cell.setCellValue(PeBg[i]);

}

if( cell.getColumnIndex()==3){
cell.setCellValue(Me[i]);

}

if( cell.getColumnIndex()==4){
cell.setCellValue(Be[i]);

}

if( cell.getColumnIndex()==5){
cell.setCellValue(Me[i]);

}

if( cell.getColumnIndex()==6){
cell.setCellValue(Be[i]);

}

if( cell.getColumnIndex()==7){
cell.setCellValue(Pmi[i]);

}

if( cell.getColumnIndex()==8){
cell.setCellValue(Surt[i]);

klasor.mkdir();
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try{
FileOutputStream out = new FileOutputStream(new File("C:\\Users\\ozan

yazar\\Desktop\\Sonuclar\\Sonuclar.xlsx"));
asd.write(out);
out.close();
} catch (FileNotFoundException ex) {
Logger.getLogger(New]Frame.class.getName()).log(Level.SEVERE, null, ex);
} catch (IOException ex) {
Logger.getLogger(New]Frame.class.getName()).log(Level.SEVERE, null, ex);
}
//grafik
//hacim
XYSeries hacimm= new XYSeries("HAcim");
for (inti=0;i < acilength; i++) {
hacimm.add(aci[i], hacim[i]);
}
XYSeriesCollection dataseeth=new XYSeriesCollection();
dataseeth.addSeries(hacimm);
JFreeChart hacimj =ChartFactory.createXYLineChart("HACIM GRAFIGI", "A¢1 (Derece)",
"Hacim (m”3)", dataseeth, PlotOrientation.VERTICAL, true, true, true);
XYPlot ploth=hacimj.getXYPlot();
XYLineAndShapeRenderer hacimr=new XYLineAndShapeRenderer();
hacimr.setSeriesPaint(0, Color.BLUE);
hacimr.setSeriesStroke(0, new BasicStroke(4.0f));
ChartPanel hacimp =new ChartPanel(hacimj);
hacimf.setSize(800,600);
hacimf.add(hacimp);
//basinc
XYSeries basinc= new XYSeries("Basing");
for (inti=0;i < acilength; i++) {
basinc.add(aci[i], P[i]);
}
XYSeriesCollection dataseet=new XYSeriesCollection();
dataseet.addSeries(basinc);
JFreeChart basin¢ =ChartFactory.createXYLineChart("BASINC GRAFIGI", "A¢1 (Derece)",
"Basing (Kpa)", dataseet, PlotOrientation.VERTICAL, true, true, true);
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XYPlot plot=basin¢.getXYPlot();

XYLineAndShapeRenderer basincr=new XYLineAndShapeRenderer();

basincr.setSeriesPaint(0, Color.BLUE);

basincr.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel basingp=new ChartPanel(basing);

basincf.setSize(800,600);

//basincf.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

basing¢f.add(basingp);

//sicaklik

XYSeries sicaklik= new XYSeries("s1caklik");

for (inti=0;i <acilength-1; i++) {

sicaklik.add(aci[i], T[i]);

}

XYSeriesCollection dataseets=new XYSeriesCollection();

dataseets.addSeries(sicaklik);

JFreeChart sicaklikj =ChartFactory.createXYLineChart("Sicaklik GRAFIGI", "A¢1 (Derece)",
"Sicaklik (K)", dataseets, PlotOrientation.VERTICAL, true, true, true);

XYPlot plotl=sicaklikj.getXYPlot();

XYLineAndShapeRenderer sicaklikr=new XYLineAndShapeRenderer();
sicaklikr.setSeriesPaint(0, Color.BLUE);

sicaklikr.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel sicaklikp =new ChartPanel(sicaklikj);

sicaklikf.setSize(800,600);

sicaklikf.add(sicaklikp);

//N2 kiitlesel oran

XYSeries xyn2= new XYSeries("N2 Kiitlesel Oran");

for (inti=0;i<acilength-1; i++) {

xyn2.add(aci[i], KOMNZ2[i]);

}

XYSeriesCollection dataseetn2=new XYSeriesCollection();

dataseetn2.addSeries(xyn2);

JFreeChart n2j =ChartFactory.createXYLineChart("N2 Kiitlesel Oran Grafigi", "Ac1
(Derece)", "N2 Kiitlesel Oran (Kg/Kg)", dataseetn2, PlotOrientation.VERTICAL, true, true, true);
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XYPlot plot2=n2j.getXYPlot();

XYLineAndShapeRenderer n2r=new XYLineAndShapeRenderer();

n2r.setSeriesPaint(0, Color.BLUE);

n2r.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel n2p =new ChartPanel(nZ2j);

n2f.setSize(800,600);

n2f.add(n2p);

//02 kiitlesel oran

XYSeries xyo2=new XYSeries("02 Kiitlesel Oran");

for (inti=0;i<acilength-1; i++) {

xyo2.add(aci[i], KOMO2[i]);

}

XYSeriesCollection dataseeto2=new XYSeriesCollection();

dataseeto2.addSeries(xyo02);

JFreeChart 02j =ChartFactory.createXYLineChart("O2 Kiitlesel Oran Grafigi", "Ac1
(Derece)", "02 Kiitlesel Oran (Kg/Kg)", dataseeto2, PlotOrientation.VERTICAL, true, true, true);

XYPlot plot3=02j.getXYPlot();

XYLineAndShapeRenderer o2r=new XYLineAndShapeRenderer();

o2r.setSeriesPaint(0, Color.BLUE);

o2r.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel o2p =new ChartPanel(02j);

02f.setSize(800,600);

o2f.add(o2p);

//CO02 kitlesel oran

XYSeries xyco2= new XYSeries("CO2 Kiitlesel Oran");

for (inti=0;i < acilength-1; i++) {

xyco2.add(aci[i], KOMCo2[i]);

}

XYSeriesCollection dataseetco2=new XYSeriesCollection();

dataseetco2.addSeries(xycoZ2);

JFreeChart co2j =ChartFactory.createXYLineChart("CO2 Kiitlesel Oran Grafigi", "Ac1
(Derece)", "CO2 Kiitlesel Oran (Kg/Kg)", dataseetco2, PlotOrientation.VERTICAL, true, true,
true);

XYPlot plot4=co2j.getXYPlot();

XYLineAndShapeRenderer co2r=new XYLineAndShapeRenderer();

co2r.setSeriesPaint(0, Color.BLUE);
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co2r.setSeriesStroke (0, new BasicStroke(4.0f));
ChartPanel co2p =new ChartPanel(coZ2j);
co2f.setSize(800,600);
co2f.add(co2p);
//CO kiitlesel oran
XYSeries xyco= new XYSeries("CO Kiitlesel Oran");
for (inti = 0; i < acilength-1; i++) {
xyco.add(aci[i], KOMCO[i]);
}
XYSeriesCollection dataseetco=new XYSeriesCollection();
dataseetco.addSeries(xyco);
JFreeChart coj =ChartFactory.createXYLineChart("CO Kiitlesel Oran Grafigi", "Ac1
(Derece)", "CO Kiitlesel Oran (Kg/Kg)", dataseetco, PlotOrientation.VERTICAL, true, true, true);
XYPlot plot5=coj.getXYPlot();
XYLineAndShapeRenderer cor=new XYLineAndShapeRenderer();
cor.setSeriesPaint(0, Color.BLUE);
cor.setSeriesStroke(0, new BasicStroke(4.0f));
ChartPanel cop =new ChartPanel(coj);
cof.setSize(800,600);
cof.add(cop);
//NO kiitlesel oran
XYSeries xyno= new XYSeries("NO Kiitlesel Oran");
for (inti=0;i <acilength-1; i++) {
xyno.add(aci[i], KOMNo[i]);
}
XYSeriesCollection dataseetno=new XYSeriesCollection();
dataseetno.addSeries(xyno);
JFreeChart noj =ChartFactory.createXYLineChart("NO Kiitlesel Oran Grafigi", "Ac1
(Derece)", "NO Kiitlesel Oran (Kg/Kg)", dataseetno, PlotOrientation.VERTICAL, true, true, true);
XYPlot plot6=noj.getXYPlot();
XYLineAndShapeRenderer nor=new XYLineAndShapeRenderer();
nor.setSeriesPaint(0, Color.BLUE);
nor.setSeriesStroke(0, new BasicStroke(4.0f));
ChartPanel nop =new ChartPanel(noj);
nof.setSize(800,600);
nof.add(nop);
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//H20 Kiitlesel oran

XYSeries xyho= new XYSeries("H20 Kiitlesel Oran");

for (inti=0;i < acilength-1; i++) {

xyho.add(aci[i], KOMH2o[i]);

}

XYSeriesCollection dataseetho=new XYSeriesCollection();

dataseetho.addSeries(xyho);

JFreeChart hoj =ChartFactory.createXYLineChart("H20 Kiitlesel Oran Grafigi", "Ac1
(Derece)", "H20 Kiitlesel Oran (Kg/Kg)", dataseetho, PlotOrientation.VERTICAL, true, true,
true);

XYPlot plot7=hoj.getXYPlot();

XYLineAndShapeRenderer hor=new XYLineAndShapeRenderer();

hor.setSeriesPaint(0, Color.BLUE);

hor.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel hop =new ChartPanel(hoj);

h2of.setSize(800,600);

h2of.add(hop);

//H2 kiitlesel oran

XYSeries xyh2= new XYSeries("H2 Kiitlesel Oran");

for (inti=0;i<acilength-1; i++) {

xyh2.add(aci[i], KOMHZ2[i]);

}

XYSeriesCollection dataseeth2=new XYSeriesCollection();

dataseethZ2.addSeries(xyh2);

JFreeChart h2j =ChartFactory.createXYLineChart("H2 Kiitlesel Oran Grafigi", "Ac1
(Derece)", "H2 Kiitlesel Oran (Kg/Kg)", dataseeth2, PlotOrientation.VERTICAL, true, true, true);

XYPlot plot8=h2j.getXYPlot();

XYLineAndShapeRenderer h2r=new XYLineAndShapeRenderer();

h2r.setSeriesPaint(0, Color.BLUE);

h2r.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel h2p =new ChartPanel(hZ2j);

h2f.setSize(800,600);

h2f.add(h2p);

//8ug¢

XYSeries xyguc= new XYSeries("Giic KW");

for (inti = 0; i < dev.length; i++) {
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xyguc.add(dev[i], PeKw[i]);

}

XYSeries xygucbg= new XYSeries("Gtli¢ Bg");

for (inti=0; i < dev.length; i++) {

xygucbg.add(dev][i], PeBg[i]);

}

XYSeriesCollection dataseetguc=new XYSeriesCollection();

dataseetguc.addSeries(xyguc);

dataseetguc.addSeries(xygucbg);

JFreeChart gucj =ChartFactory.createXYLineChart("Gti¢ Grafigi", "Devir (Devir/Dakika)",
"Glic ", dataseetguc, PlotOrientation.VERTICAL, true, true, true);

XYPlot plot9=gucj.getXYPlot();

XYLineAndShapeRenderer gucr=new XYLineAndShapeRenderer();

gucr.setSeriesPaint(0, Color.BLUE);

gucr.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel gucp =new ChartPanel(gucj);

gucf.setSize(800,600);

gucf.add(gucp);

// Moment

XYSeries xymoment= new XYSeries("Moment");

for (inti=0;i <dev.length; i++) {

xymoment.add(dev][i], Me[i]);

}

XYSeriesCollection dataseetmoment=new XYSeriesCollection();

dataseetmoment.addSeries(xymoment);

JFreeChart momentj =ChartFactory.createXYLineChart("Moment Grafigi", "Devir
(Devir/Dakika)", "Moment (N.m)", dataseetmoment, PlotOrientation.VERTICAL, true, true,
true);

XYPlot plot10=momentj.getXYPlot();

XYLineAndShapeRenderer momentr=new XYLineAndShapeRenderer();

momentr.setSeriesPaint(0, Color.BLUE);

momentr.setSeriesStroke (0, new BasicStroke(4.0f));

ChartPanel momentp =new ChartPanel(moment;j);

momentf.setSize(800,600);

momentf.add(momentp);

// Ozgiil Yakit Tiiketimi
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XYSeries xyoyt= new XYSeries("0Ozgiil Yakit Tiiketimi");

for (inti=0; i <dev.length; i++) {
xyoOyt.add(devl[i], Be[i]);

}

XYSeriesCollection dataseetoyt=new XYSeriesCollection();

dataseetoyt.addSeries(xyoyt);

JFreeChart 6ytj =ChartFactory.createXYLineChart("Ozgiil Yakit Tiiketimi", "Devir
(Devir/Dakika)", "Ozgiil Yakit Tiiketimi(Kg/KW.h)", dataseetdyt ,PlotOrientation.VERTICAL,
true, true, true);

XYPlot plot11=06ytj.getXYPlot();

XYLineAndShapeRenderer 6ytr=new XYLineAndShapeRenderer();

oytr.setSeriesPaint(0, Color.BLUE);

oytr.setSeriesStroke(0, new BasicStroke(4.0f));

ChartPanel dytp =new ChartPanel(6ytj);

oytf.setSize(800,600);

oytf.add(oytp);

try {

final ChartRenderinglnfo info1l= new ChartRenderingInfo( new
StandardEntityCollection());

final File filel =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\Hacim.png");

ChartUtilities.saveChartAsPNG(file1, hacimj, 800, 600, info1);

}

catch (IOException e) {

}

try {

final ChartRenderingInfo info2= new ChartRenderingInfo( new
StandardEntityCollection());

final File file2 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\Basin¢.png");
ChartUtilities.saveChartAsPNG(file2, basing, 800, 600, info2);

}

catch (IOException e) {

}

try {

final ChartRenderingInfo info3= new ChartRenderingInfo( new
StandardEntityCollection());
final File file3 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\Sicaklik.png");
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ChartUtilities.saveChartAsPNG(file3, sicaklikj, 800, 600, info3);

}

catch (IOException e) {
}

try {

final ChartRenderinglnfo info4= new ChartRenderingInfo( new
StandardEntityCollection());
final File file4 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\Gii¢.png");
ChartUtilities.saveChartAsPNG(file4, gucj, 800, 600, info4);
}
catch (I0Exception e) {
}
try {
final ChartRenderingInfo info5= new ChartRenderingInfo( new
StandardEntityCollection());
final File file5 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\Moment.png");
ChartUtilities.saveChartAsPNG(file5, momentj, 800, 600, info5);
}
catch (IOException e) {
}

try {
final ChartRenderingInfo info6= new ChartRenderingInfo( new

StandardEntityCollection());
final File file6 =new File("C:\\Users\\ozan yazar\\Desktop\ \Sonuclar\\0zgiil
Yakit.png");
ChartUtilities.saveChartAsPNG(file6, dytj, 800, 600, info6);
}
catch (IOException e) {
}
try {

final ChartRenderingInfo info7= new ChartRenderingInfo( new
StandardEntityCollection());

final File file7 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\N2.png");

ChartUtilities.saveChartAsPNG(file7, n2j, 800, 600, info7);

}
catch (IOException e) {
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}
try {

final ChartRenderinglnfo info8= new ChartRenderingInfo( new
StandardEntityCollection());

final File file8 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\02.png");
ChartUtilities.saveChartAsPNG(file8, 02j, 800, 600, info8);

}

catch (IOException e) {

}

try {

final ChartRenderinglnfo info9= new ChartRenderingInfo( new
StandardEntityCollection());

final File file9 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\CO2.png");
ChartUtilities.saveChartAsPNG(file9, co2j, 800, 600, info9);

}

catch (IOException e) {

}

try {

final ChartRenderingInfo info10= new ChartRenderingInfo( new
StandardEntityCollection());

final File file10 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\CO.png");
ChartUtilities.saveChartAsPNG(file10, coj, 800, 600, info10);

}

catch (IOException e) {

}

try {

final ChartRenderinglnfo info11= new ChartRenderingInfo( new
StandardEntityCollection());

final File file11 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\NO.png");
ChartUtilities.saveChartAsPNG(file11, noj, 800, 600, info11);

}

catch (I0Exception e) {

}

try {

final ChartRenderinglnfo info12= new ChartRenderingInfo( new

StandardEntityCollection());
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final File file12 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\H20.png");

ChartUtilities.saveChartAsPNG(file12, hoj, 800, 600, info12);

}

catch (IOException e) {
}

try {

final ChartRenderingInfo info13= new ChartRenderingInfo( new

StandardEntityCollection());

final File file13 =new File("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\H2.png");

ChartUtilities.saveChartAsPNG(file13, h2j, 800, 600, info13);

}
catch (IOException e) {

}
//Pdf
Document pdf =new Document();

PdfWriter.getInstance((com.itextpdf.text. Document) pdf, new

FileOutputStream("C:\\Users\\ozan yazar\\Desktop\\Sonuclar\\Sonuclar.pdf"));

pdf.open();

BaseFont bf = BaseFont.createFont(BaseFont. TIMES_ROMAN, "Cp1254",
BaseFont.EMBEDDED);

Font f1 = new Font(bf, 14, Font.BOLD, BaseColor.BLACK);

Font f2 = new Font(bf, 14, Font. NORMAL, BaseColor.BLACK);

Font f3 = new Font(bf, 16, Font.BOLD, BaseColor.BLUE);

Paragraph baslik= new Paragraph(" RAPOR",f3);

Paragraph bosluk= new Paragraph("");
PdfPTable pdftable = new PdfPTable(2);

//1.Satir

PdfPCell pdfcl =new PdfPCell(new Paragraph("Motor Tiirii",f1));

String a,al,az;

if (jCheckBox1.isSelected()) {a="Buji ateslemeli";

al="Atesleme Baslangic1";

a2="Atesleme Sonu";

}

else {a="Sikistirma ateslemeli"”;

al="Piskiirkme Baslangic1";

a2="Piskiirkme Sonu";
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}
PdfPCell pdfc2 =new PdfPCell(new Paragraph(a,f2));

pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//2.satir

pdfc1=new PdfPCell(new Paragraph("Silindir Sayis1",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(Silindir),f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//3. satir

pdfc1=new PdfPCell(new Paragraph("Silindir Cap1",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(D)+" m",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//4.satir

pdfc1=new PdfPCell(new Paragraph("Strok Uzunlugu",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(S)+" m",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//5.satir

pdfc1=new PdfPCell(new Paragraph("Biyel Uzunlugu",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(L)+" m",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//6.satir

pdfcl=new PdfPCell(new Paragraph("Krank Yar1 Cap1",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(A)+" m",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//7.satir

pdfcl=new PdfPCell(new Paragraph("Sikistirma Oram",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(r),f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//8.satir

pdfcl=new PdfPCell(new Paragraph("Devir",f1));
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pdfc2=new PdfPCell(new Paragraph( String.valueOf(N),f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//9.satir

pdfcl=new PdfPCell(new Paragraph("Pistonun Ortalama Hiz1",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(Vort)+" m/s",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//10.satir

pdfcl=new PdfPCell(new Paragraph("Yanma Odas1 Hacmi",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(HacimVc)+" m3",£2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//11l.satir

pdfcl1=new PdfPCell(new Paragraph("Strok Hacmi",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(HacimKurs)+" m3",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//12. satir

pdfcl1=new PdfPCell(new Paragraph("Toplam Hacim",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(HacimTop)+" m3",2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//13. satir

pdfc1=new PdfPCell(new Paragraph("Emme Supaninin Kapanmasi (KMA) ",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(KMAsikBas)+" Derece",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//14. satir

pdfc1=new PdfPCell(new Paragraph("Egzoz Supaninin A¢ilmasi (KMA) ",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(KMAegBas)+" Derece" f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//15. satir

pdfc1=new PdfPCell(new Paragraph(al+" (KMA)",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Xb)+" Derece" f2));
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pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//16. satir

pdfc1=new PdfPCell(new Paragraph(a2+" (KMA)",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Xs)+" Derece" f2));

pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//17.satir

pdfc1=new PdfPCell(new Paragraph("Yakit",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf("C"+YC+" H"+YH+" 0"+YO+"
N"+YN),f2));

pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//18. satir

pdfcl=new PdfPCell(new Paragraph("Hava Fazlalik Katsayis1",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(HFS),f2));

pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//19. satir

pdfcl=new PdfPCell(new Paragraph("Emilen Hava Basinc1",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Phava)+" kPa",f2));

pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//20. satir

pdfc1=new PdfPCell(new Paragraph("Emilen Hava Sicaklig1",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Thava)+" K",f2));

pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//21. satir

pdfc1=new PdfPCell(new Paragraph("Sogutma Suyu Sicaklig1",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Tw)+" K",f2));

pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//22. satir

pdfc1=new PdfPCell(new Paragraph("Hava Miktar1",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Mhava)+" kg",f2));
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pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//23. satir

pdfc1=new PdfPCell(new Paragraph("Yakit Miktar1",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Myakit)+" kg",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//24. satir

pdfc1=new PdfPCell(new Paragraph("Hava Yakit Oran1",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(Mhava/Myakit)+" ",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//25. satir

pdfc1=new PdfPCell(new Paragraph("Yakitin Stokiyometrik Oram",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(As),{2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//26.satir

pdfc1=new PdfPCell(new Paragraph("Maksimum Basin¢",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxP)+" kPa",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//27.satir

pdfc1=new PdfPCell(new Paragraph("Maksimum Basing¢ Acis1 (KMA)",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxPi)+" Derece",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//28. satir

pdfcl=new PdfPCell(new Paragraph("Maksimum Sicaklik",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxT)+" kPa",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//29. satir

pdfcl=new PdfPCell(new Paragraph("Maksimum Sicaklik Acis1 (KMA)",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxTi)+" Derece",f2));
pdftable.addCell(pdfc1);
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pdftable.addCell(pdfc2);

//30.satir

pdfc1=new PdfPCell(new Paragraph("Maksimum Gii¢",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxPekw)+" kW" {2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//31. satir

pdfc1=new PdfPCell(new Paragraph("Maksimum Gii¢",f1));

pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxPebg)+" BG",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//32. satir

pdfc1=new PdfPCell(new Paragraph("Maksimum Gii¢ Acis1 (KMA)",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxPei)+" Devir",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//31. satir

pdfc1=new PdfPCell(new Paragraph("Maksimum Moment",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxme)+" N.m",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

//32. satir

pdfc1=new PdfPCell(new Paragraph("Maksimum Moment A¢is1 (KMA)",f1));
pdfc2=new PdfPCell(new Paragraph( String.valueOf(maxmei)+" Devir",f2));
pdftable.addCell(pdfc1);

pdftable.addCell(pdfc2);

pdf.add(baslik);
pdf.add(bosluk);
pdf.add(bosluk);
pdf.add(pdftable);
pdf.close();
} catch (DocumentException | FileNotFoundException ex) {
Logger.getLogger(New]Frame.class.getName()).log(Level.SEVERE, null, ex);
} catch (I0Exception ex) {
Logger.getLogger(New]Frame.class.getName()).log(Level.SEVERE, null, ex);
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}
//grafik
//grafik
}

private void jButton13MouseExited(java.awt.event. MouseEvent evt) {
jButton13.setForeground(Color.BLACK);

}

private void jButton13MouseEntered(java.awt.event.MouseEvent evt) {
jButton13.setForeground(Color.BLUE);

}

private void jButton13MouseClicked(java.awt.event.MouseEvent evt) {
giris.setVisible(false);
Motorturu.setVisible(false);
Motorboyutu.setVisible(false);
yakit.setVisible(false);
Krankaci.setVisible(false);
Artikgaz.setVisible(false);
Hesapla.setVisible(true);
sonuc.setVisible(false);
jLabel57.setBackground(new java.awt.Color(255,255,255));
jLabel4.setBackground(new java.awt.Color(255,255,255));
jLabel35.setBackground(new java.awt.Color(255,255,255));
jLabel5.setBackground(new java.awt.Color(255,255,255));
jLabel15.setBackground(new java.awt.Color(255,255,255));
jLabel14.setBackground(new java.awt.Color(255,255,255));
jLabel56.setBackground(new java.awt.Color(102, 204, 255));

}

private void jButton12MouseExited(java.awt.event. MouseEvent evt) {
// TODO add your handling code here:
jButton12.setForeground(Color.BLACK);

}

private void jButton12MouseEntered(java.awt.event.MouseEvent evt) {
// TODO add your handling code here:
jButton12.setForeground(Color.BLUE);

}

private void jButton12MouseClicked(java.awt.event.MouseEvent evt) {
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}

private void jButton7MouseExited(java.awt.event.MouseEvent evt) {

}

private void jButton7MouseEntered(java.awt.event.MouseEvent evt) {

}

private void jButton7MouseClicked(java.awt.event. MouseEvent evt) {

// TODO add your handling code here:

giris.setVisible(false);

Motorturu.setVisible(false);

Motorboyutu.setVisible(false);

yakit.setVisible(false);

Krankaci.setVisible(false);

Artikgaz.setVisible(true);

Hesapla.setVisible(false);

sonuc.setVisible(false);

jLabel57.setBackground(new java.awt.Color(255,255,255));
jLabel4.setBackground(new java.awt.Color(255,255,255));
jLabel5.setBackground(new java.awt.Color(255,255,255));
jLabel15.setBackground(new java.awt.Color(255,255,255));
jLabel14.setBackground(new java.awt.Color(255,255,255));
jLabel56.setBackground(new java.awt.Color(255, 255, 255));
jLabel35.setBackground(new java.awt.Color(102, 204, 255));

jButton?7.setForeground(Color.BLACK);

jButton?7.setForeground(Color.BLUE);

// TODO add your handling code here:jPanel7.setVisible(false);
giris.setVisible(false);

Motorturu.setVisible(false);

Motorboyutu.setVisible(false);

yakit.setVisible(true);

Krankaci.setVisible(false);

Artikgaz.setVisible(false);

Hesapla.setVisible(false);

sonuc.setVisible(false);

jLabel57.setBackground(new java.awt.Color(255,255,255));
jLabel4.setBackground(new java.awt.Color(255,255,255));
jLabel35.setBackground(new java.awt.Color(255,255,255));
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}

private void jButton6MouseExited(java.awt.event. MouseEvent evt) {

}

private void jButton6MouseEntered(java.awt.event.MouseEvent evt) {

}

private void jButton6MouseClicked(java.awt.event. MouseEvent evt) {

}

private void jButton3MouseExited(java.awt.event.MouseEvent evt) {

}

private void jButton3MouseEntered(java.awt.event.MouseEvent evt) {

}

private void jButton3MouseClicked(java.awt.event.MouseEvent evt) {

jLabel5.setBackground(new java.awt.Color(255,255,255));
jLabel14.setBackground(new java.awt.Color(255,255,255));
jLabel56.setBackground(new java.awt.Color(255, 255, 255));
jLabel15.setBackground(new java.awt.Color(102, 204, 255));

jButtoné6.setForeground(Color.BLACK);

jButtoné6.setForeground(Color.BLUE);

// TODO add your handling code here:

giris.setVisible(false);

Motorturu.setVisible(false);

Motorboyutu.setVisible(false);

yakit.setVisible(false);

Krankaci.setVisible(true);

Artikgaz.setVisible(false);

Hesapla.setVisible(false);

sonuc.setVisible(false);

jLabel57.setBackground(new java.awt.Color(255,255,255));
jLabel4.setBackground(new java.awt.Color(255,255,255));
jLabel35.setBackground(new java.awt.Color(255,255,255));
jLabel5.setBackground(new java.awt.Color(255,255,255));
jLabel15.setBackground(new java.awt.Color(255,255,255));
jLabel56.setBackground(new java.awt.Color(255, 255, 255));
jLabel14.setBackground(new java.awt.Color(102, 204, 255));

jButton3.setForeground(Color.BLACK);

jButton3.setForeground(Color.BLUE);
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}

private void jButton1MouseExited(java.awt.event.MouseEvent evt) {

}

private void jButton1MouseEntered(java.awt.event.MouseEvent evt) {

}

private void jButton1MouseClicked(java.awt.event. MouseEvent evt) {

// TODO add your handling code here:jPanel7.setVisible(false);
giris.setVisible(false);

Motorturu.setVisible(false);

Motorboyutu.setVisible(true);

yakit.setVisible(false);

Krankaci.setVisible(false);

Artikgaz.setVisible(false);

Hesapla.setVisible(false);

sonuc.setVisible(false);

jLabel57.setBackground(new java.awt.Color(255,255,255));
jLabel4.setBackground(new java.awt.Color(255,255,255));
jLabel35.setBackground(new java.awt.Color(255,255,255));
jLabel15.setBackground(new java.awt.Color(255,255,255));
jLabel14.setBackground(new java.awt.Color(255,255,255));
jLabel56.setBackground(new java.awt.Color(255, 255, 255));
jLabel5.setBackground(new java.awt.Color(102, 204, 255));

// TODO add your handling code here:
jButtonl.setForeground(Color.BLACK);

jButtonl.setForeground(Color.BLUE);

giris.setVisible(false);

Motorturu.setVisible(true);

Motorboyutu.setVisible(false);

yakit.setVisible(false);

Krankaci.setVisible(false);

Artikgaz.setVisible(false);

Hesapla.setVisible(false);

sonuc.setVisible(false);

jLabel57.setBackground(new java.awt.Color(255,255,255));
jLabel35.setBackground(new java.awt.Color(255,255,255));
jLabel5.setBackground(new java.awt.Color(255,255,255));
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jLabel15.setBackground(new java.awt.Color(255,255,255));
jLabel14.setBackground(new java.awt.Color(255,255,255));
jLabel56.setBackground(new java.awt.Color(255, 255, 255));
jLabel4.setBackground(new java.awt.Color(102, 204, 255));
}
private void jButton15MouseClicked(java.awt.event. MouseEvent evt) {
jButton13MouseClicked(evt);
}
private void jButton16MouseClicked(java.awt.event.MouseEvent evt) {
jButton6MouseClicked(evt);
}
private void jButton19MouseClicked(java.awt.event. MouseEvent evt) {
basingf.setVisible(true);
}
private void jButton19MouseExited(java.awt.event.MouseEvent evt) {
jButton19.setForeground(Color.BLACK);
}
private void jButton18MouseClicked(java.awt.event.MouseEvent evt) {
giris.setVisible(false);
Motorturu.setVisible(false);
Motorboyutu.setVisible(false);
yakit.setVisible(false);
Krankaci.setVisible(false);
Artikgaz.setVisible(false);
Hesapla.setVisible(false);
sonuc.setVisible(true);
jLabel57.setBackground(new java.awt.Color(102, 204, 255));
jLabel35.setBackground(new java.awt.Color(255,255,255));
jLabel5.setBackground(new java.awt.Color(255,255,255));
jLabel15.setBackground(new java.awt.Color(255,255,255));
jLabel14.setBackground(new java.awt.Color(255,255,255));
jLabel56.setBackground(new java.awt.Color(255, 255, 255));
jLabel4.setBackground(new java.awt.Color(255, 255, 255));
}
private void jButton18MouseEntered(java.awt.event. MouseEvent evt) {

jButton18.setForeground(Color.BLUE);
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}

private void jButton18MouseExited(java.awt.event.MouseEvent evt) {
jButton18.setForeground(Color.BLACK);

}

private void jButton19MouseEntered(java.awt.event.MouseEvent evt) {
jButton19.setForeground(Color.BLUE);

}

private void jButton20MouseClicked(java.awt.event. MouseEvent evt) {

sicaklikf.setVisible(true);

}

private void jButton20MouseEntered(java.awt.event.MouseEvent evt) {
jButton20.setForeground(Color.BLUE);

}

private void jButton20MouseExited(java.awt.event. MouseEvent evt) {
jButton20.setForeground(Color.BLACK);

}

private void jButton21MouseClicked(java.awt.event.MouseEvent evt) {
hacimf.setVisible(true);

}

private void jButton21MouseEntered(java.awt.event.MouseEvent evt) {
jButton21.setForeground(Color.BLUE);

}

private void jButton21MouseExited(java.awt.event. MouseEvent evt) {
jButton21.setForeground(Color.BLACK);

}

private void jButton22MouseClicked(java.awt.event. MouseEvent evt) {
n2f.setVisible(true);

}

private void jButton22MouseEntered(java.awt.event.MouseEvent evt) {
jButton22.setForeground(Color.BLUE);

}

private void jButton22MouseExited(java.awt.event. MouseEvent evt) {
jButton22.setForeground(Color.BLACK);

}

private void jButton23MouseClicked(java.awt.event.MouseEvent evt) {
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o2f.setVisible(true);

}

private void jButton23MouseEntered(java.awt.event.MouseEvent evt) {
jButton23.setForeground(Color.BLUE);

}

private void jButton23MouseExited(java.awt.event. MouseEvent evt) {
jButton23.setForeground(Color.BLACK);

}

private void jButton24MouseClicked(java.awt.event.MouseEvent evt) {
co2f.setVisible(true);

}

private void jButton24MouseEntered(java.awt.event.MouseEvent evt) {
jButton24.setForeground(Color.BLUE);

}

private void jButton24MouseExited(java.awt.event. MouseEvent evt) {
jButton24.setForeground(Color.BLACK);

}

private void jButton25MouseClicked(java.awt.event. MouseEvent evt) {
nof.setVisible(true);

}

private void jButton25MouseEntered(java.awt.event.MouseEvent evt) {
jButton25.setForeground(Color.BLUE);

}

private void jButton25MouseExited(java.awt.event.MouseEvent evt) {
jButton25.setForeground(Color.BLACK);

}

private void jButton26MouseClicked(java.awt.event. MouseEvent evt) {
h2f.setVisible(true);

}

private void jButton26MouseEntered(java.awt.event.MouseEvent evt) {
jButton26.setForeground(Color.BLUE);

}

private void jButton26MouseExited(java.awt.event. MouseEvent evt) {
jButton26.setForeground(Color.BLACK);

}

private void jButton27MouseClicked(java.awt.event.MouseEvent evt) {
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h2of.setVisible(true);

}

private void jButton27MouseEntered(java.awt.event.MouseEvent evt) {
jButton27.setForeground(Color.BLUE);

}

private void jButton27MouseExited(java.awt.event. MouseEvent evt) {
jButton27.setForeground(Color.BLACK);

}

private void jButton28MouseClicked(java.awt.event.MouseEvent evt) {
cof.setVisible(true);

}

private void jButton28MouseEntered(java.awt.event.MouseEvent evt) {
jButton28.setForeground(Color.BLUE);

}

private void jButton28MouseExited(java.awt.event.MouseEvent evt) {
jButton28.setForeground(Color.BLACK);

}

private void jButton29MouseClicked(java.awt.event. MouseEvent evt) {

gucf.setVisible(true);

}

private void jButton29MouseEntered(java.awt.event.MouseEvent evt) {
jButton29.setForeground(Color.BLUE);

}

private void jButton29MouseExited(java.awt.event. MouseEvent evt) {
jButton29.setForeground(Color.BLACK);

}

private void jButton30MouseClicked(java.awt.event.MouseEvent evt) {
momentf.setVisible(true);

}

private void jButton30MouseEntered(java.awt.event.MouseEvent evt) {
jButton30.setForeground(Color.BLUE);

}

private void jButton30MouseExited(java.awt.event. MouseEvent evt) {
jButton30.setForeground(Color.BLACK);

}

private void jButton31MouseClicked(java.awt.event.MouseEvent evt) {
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oytf.setVisible(true);
}
private void jButton31MouseEntered(java.awt.event.MouseEvent evt) {
jButton31.setForeground(Color.BLUE);
}
private void jButton31MouseExited(java.awt.event.MouseEvent evt) {
jButton31.setForeground(Color.BLACK);
}
private void jTextField2ActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:
}
5%
* @param args the command line arguments
*/
public static void main(String args|[]) {
try {
for (javax.swing.UIManager.LookAndFeellnfo info :
javax.swing.UIManager.getInstalledLookAndFeels()) {
if ("Windos".equals(info.getName())) {
javax.swing.UIManager.setLookAndFeel(info.getClassName());
break;

}
} catch (ClassNotFoundException | InstantiationException | [llegalAccessException |

javax.swing.UnsupportedLookAndFeelException ex) {

java.util.logging.Logger.getLogger(New]Frame.class.getName()).log(java.util.logging.Level.SEVE
RE, null, ex);

}

//</editor-fold>

//</editor-fold>

/* Create and display the form */

java.awt.EventQueue.invokeLater(new Runnable() {

public void run() {

new New]JFrame().setVisible(true);

1
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}

// Variables declaration - do not modify
private javax.swing.JPanel Artikgaz;
private javax.swing.JPanel Hesapla;
private javax.swing.JPanel Krankaci;
private javax.swing.JScrollPane Mesaj;
private javax.swing.JPanel Motorboyutu;
private javax.swing.JPanel Motorturu;
private javax.swing.JPanel Orta;
private javax.swing.JScrollPane Ozellik;
private javax.swing.JPanel giris;
private javax.swing.JButton jButton1;
private javax.swing.JButton jButton10;
private javax.swing.JButton jButton11;
private javax.swing.JButton jButton12;
private javax.swing.JButton jButton13;
private javax.swing.JButton jButton14;
private javax.swing.JButton jButton15;
private javax.swing.JButton jButton16;
private javax.swing.JButton jButton18;
private javax.swing.JButton jButton19;
private javax.swing.JButton jButtonZ2;
private javax.swing.JButton jButton20;
private javax.swing.JButton jButton21;
private javax.swing.JButton jButton22;
private javax.swing.JButton jButton23;
private javax.swing.JButton jButton24;
private javax.swing.JButton jButton25;
private javax.swing.JButton jButton26;
private javax.swing.JButton jButton27;
private javax.swing.JButton jButton28;
private javax.swing.JButton jButton29;
private javax.swing.]Button jButton3;
private javax.swing.JButton jButton30;
private javax.swing.JButton jButton31;

private javax.swing.]Button jButton4;
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private javax.swing.JButton jButton5;
private javax.swing.]Button jButton6;
private javax.swing.]Button jButton7;
private javax.swing.JButton jButton8;
private javax.swing.]Button jButton9;
private javax.swing.JCheckBox jCheckBox1;
private javax.swing.JCheckBox jCheckBox2;
private javax.swing.JLabel jLabel1;
private javax.swing.JLabel jLabel10;
private javax.swing.JLabel jLabel11;
private javax.swing.JLabel jLabel13;
private javax.swing.JLabel jLabel14;
private javax.swing.JLabel jLabel15;
private javax.swing.]Label jLabel16;
private javax.swing.JLabel jLabel17;
private javax.swing.JLabel jLabel18;
private javax.swing.JLabel jLabel19;
private javax.swing.]Label jLabel2;
private javax.swing.]Label jLabel20;
private javax.swing.JLabel jLabel21;
private javax.swing.JLabel jLabel22;
private javax.swing.JLabel jLabel23;
private javax.swing.JLabel jLabel24;
private javax.swing.JLabel jLabel25;
private javax.swing.JLabel jLabel26;
private javax.swing.JLabel jLabel27;
private javax.swing.JLabel jLabel28;
private javax.swing.]Label jLabel29;
private javax.swing.]Label jLabel3;
private javax.swing.JLabel jLabel30;
private javax.swing.JLabel jLabel31;
private javax.swing.JLabel jLabel32;
private javax.swing.JLabel jLabel33;
private javax.swing.JLabel jLabel34;
private javax.swing.JLabel jLabel35;

private javax.swing.JLabel jLabel36;
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private javax.swing.JLabel jLabel37;
private javax.swing.JLabel jLabel38;
private javax.swing.JLabel jLabel39;
private javax.swing.JLabel jLabel4;

private javax.swing.JLabel jLabel40;
private javax.swing.JLabel jLabel41;
private javax.swing.JLabel jLabel42;
private javax.swing.JLabel jLabel43;
private javax.swing.]Label jLabel44;
private javax.swing.JLabel jLabel45;
private javax.swing.JLabel jLabel46;
private javax.swing.JLabel jLabel47;
private javax.swing.]Label jLabel48;
private javax.swing.]Label jLabel49;
private javax.swing.JLabel jLabel5;

private javax.swing.JLabel jLabel50;
private javax.swing.]Label jLabel51;
private javax.swing.JLabel jLabel56;
private javax.swing.JLabel jLabel57;
private javax.swing.JLabel jLabel6;

private javax.swing.]Label jLabel7;

private javax.swing.JLabel jLabel8;

private javax.swing.JLabel jLabel9;

private javax.swing.JMenu jMenul;

private javax.swing.JMenu jMenuZ2;

private javax.swing.JMenuBar jMenuBar1;
private javax.swing.JPanel jPanell;

private javax.swing.JPanel jPanel?2;

private javax.swing.JPanel jPanel5;

private javax.swing.JPanel jPanel6;

private javax.swing.JSeparator jSeparatorl;
private javax.swing.JSeparator jSeparator2;
private javax.swing.JSeparator jSeparator3;
private javax.swing.JSeparator jSeparator4;
private javax.swing.JSeparator jSeparator5;

private javax.swing.JSeparator jSeparator6;
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private javax.swing.JSeparator jSeparator7;
private javax.swing.JTabbedPane jTabbedPane1;
private javax.swing.JTabbedPane jTabbedPane2;
private javax.swing.JTextField jTextField1;
private javax.swing.JTextField jTextField10;
private javax.swing.JTextField jTextField11;
private javax.swing.JTextField jTextField12;
private javax.swing.JTextField jTextField13;
private javax.swing.JTextField jTextField14;
private javax.swing.JTextField jTextField15;
private javax.swing.JTextField jTextField16;
private javax.swing.JTextField jTextField17;
private javax.swing.JTextField jTextField18;
private javax.swing.]TextField jTextField19;
private javax.swing.] TextField jTextField2;
private javax.swing.JTextField jTextField20;
private javax.swing.JTextField jTextField21;
private javax.swing.JTextField jTextField22;
private javax.swing.]TextField jTextField23;
private javax.swing.JTextField jTextField24;
private javax.swing.JTextField jTextField25;
private javax.swing.JTextField jTextField26;
private javax.swing.JTextField jTextField3;
private javax.swing.JTextField jTextField4;
private javax.swing.]TextField jTextField5;
private javax.swing.JTextField jTextField6;
private javax.swing.]TextField jTextField7;
private javax.swing.JTextField jTextField8;
private javax.swing.JTextField jTextField9;
private javax.swing.JToolBar jToolBar1;
private javax.swing.JPanel sonuc;

private javax.swing.JPanel yakit;

// End of variables declaration
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