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Standards for reducing emissions from vehicles using internal combustion engines are constantly 

being updated and become increasingly stringent. This situation both forces engine/vehicle manufacturers 

to develop new generation systems and directs researchers to this field. In this study, the effects of the cabin 

heating system on the engine warm-up phase were analyzed at different ambient temperatures In the 

modeling made with the AVL  M simulation program, the temperature of the cabin heating 

system was used to examine the different situations on the engine warming process and five different 

environmental effects as 10, 5, 0, -5 and -  In this condition, one of the important engine operating 

situations is the first start in the cold and the events that occur during the warm-up process of the engine. 

After the first start-up, the engine thermal efficiency remains low, and this continues until the engine coolant 

temperature and lubricating oil temperature reach steady operating conditions. As a result, it has been 

shown that the cabin heating system has a certain effect on the engine warm-up process. With the decreasing 

ambient temperature, the engine warm-up time is prolonged. However, especially when the engine coolant 

is not allowed to circulate from the cabin heating system until the engine thermostat is opened, a shortening 

of the engine warm-up time has been observed. Preventing the engine coolant from reaching the cabin 

heater means that the cabin temperature reaches the desired levels later and comfort conditions are 

negatively affected. However, it has been observed that this design does not significantly increase the rise 
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a az enerji 
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ler de 

 

 

 1.1. Silindir (Feron 2016) 
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 (Silva 2002). 

 

de 

seviyesini 

 

 2002).  

bulunamam Gritsuk et al. (2017) 
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2.  

2.1. Motorlar ve S  Sistemi 

elde edilen 

 

 

daha 

 

 iklimlendirme sitemlerine, 

z 

jinin %17-26 bir  

iklimlen  (Heywood 1988; Cipollone et al. 

2013). 

Bir in hareketi k

seviyesindedir (Heywood 1988; Will 2012)

konusudur.  
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, ise  

da  

C ile 110 ken (Zammit et al. 2011), 

d

 (Roberts et al. 2014). Will (2012) 

 e 

kat d

 (Samhaber et al. 2001).  

(1991)  

C ve 

 

Andrews et al. (2004) 

-2 C  

Goettler and 

et al. (2006) 

 

performans  

. Goettler et al. (1986) 

. Jarrier et al. 

(2000) 

s (1989)  
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Trapy and Damiral (1990) 

 Trapy (1990) 2.1 

 

 

  ve  l enerji 

 sonucu elde edilen 

  

 

2.1.  (Trapy and Damiral       
1990). 

Samhaber et al. (2001) 

s , 

edilmektedir.  Trapy and Damiral (1990) 2.2 d
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2.2.   (Trapy 
and Damiral 1990). 

 2.2 10 Nm motor torku ve 2000 d/dak de

. Roberts et al. (2014) 

havada ilk hareketin motorun kisini 

.  

a. Y , na 

neden olur. 

b. Motor silindir duv

neden olur. 

c.  ne neden olur.  

Roberts et al. (2014) 

Y

 

1-  

1-1-   
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1-2-  Termoelektrik uygulamalar 

2-  

3-  

4-  

4-1-   

4-2-   

4-3-  mesi 

4-4-  Start-Stop teknolojisi 

5-  

5-1-   

5-2-   

Klemn et al. (2018) 

 

Xu et al. (2022) 

 

  

2.2. Kabin  I  Sistemleri 

 

Aybers (1978)
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 2018). 

eder (Anonim 2022).  

  arz 

(Danca et al. 2016).  

 

sistemi daha fazl   

, 

istenilen 2.3

. 

 

 2.3.  (Erjavec and 
Thompson 2014). 
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termostatik 

C 

-

kap

 

 

 

B

 

edilebilmektedir (Sambandan 2017). 
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Sambandan and Valencia (2017) 

in 

n for six sigma) 

parametresinin etki

 

Klemm et al. (2018) 

a

 

 

 

Marshall et al. (2019) 

lerin 

-6 C kadar 
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. Modares and Soltani (2019) mada ise 

etkin  

Bu 

 model 

incele  
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3.  

3.1. Materyal 

3.1.1. AVL  M p ve tasarlanan sistem 

Bir   

o AVL  

 abilece bir 

sistem 

s lasyon ile  

ma  sunar  AVL M 

   

y  

stratejilerinin modellenmesini yapabilirler.  

 (Anonymous 2022). 

 

e iklimlendirme 

Anonymous 2022). 

n da modellenmesi Bu 

, 

(Nemes et al. 2020).  
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sistemi  3.1

.  

3.1.2. T  modeli  

1. i 

2. Motor modeli 

3.  

4. . 

5. . 

6. . 

7. . 

8. . 

9.  

 

3.1.  
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3.1.3. G   

3.2.  

Tablo 3.1.   

Vites 0 1 2 3 4 5 
 1 3,62 2,22 1,51 1,08 0,85 

Atalet Momenti (kg.m^2) 0,0015 0,0015 0,0015 0,0015 0,0015 0,0015 
   

. .

1,88 m2 ,

. 
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Tablo 3.2. Lastiklerde  

 
 

 
 

0 1,37 180 1,67 
20 1,37 200 1,75 
50 1,37 230 1,95 

100 1,38 250 2,1 
120 1,39 280 2,4 
150 1,50   

3.1.4. Motor modeli  

  

 3.3

 

Tablo 3.3.  

 Strok   Piston pin ofseti 

77.5 mm 85 mm 17.5 137.5 mm 10 mm 



3.   
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3.4
 

 

3.4.  

3.1.5. Elektronik   

3.5

Bu modelde Boost, ro

- n

 pozisyonu ve maksimum-
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 3.5.  

3.1.6. devresi  

 

SAE 5W-30_FM standartla

3  

 



3.   
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3.6.  

3.1.7. Motor  

 

 ve volan olmak 

 

 

  ve 8 kg 

3
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3.7.   

3.1.8. Yolcu  

. 

 

  

3  



3.   
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3.8.  

3.1.9.  

3
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3.9.  

3.1.10. suyu devresi  

 

 

-

-
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etkileri  

3

 

3.10a. model) 

 

 

 



3.   
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3.10b. (tasarlanan model) 

3

AVL 

su-  

C 

 



3.   
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3.11.  

3.1.11. Kabin  

3.12 d

3  

 

   3.12. Hava devresi m  
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3.13.  

 

3.2.1.  

1. DURUM-A: kabin hava 

. Bu durum  ilk hareketin 

-

.  

 

4. DURUM-A modeli 
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 , 7: termostatik valf 

2. DURUM-B: 

 durumu. 

 

 

15. DURUM-B modeli 

 1 pass ha  

 , 7: termostatik valf 

3. DURUM-C: 

 Bu durum halinde ise termostatik 

val
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16. DURUM-C modeli 

Sistem elemanla by- , 4:  

 , 7: termostatik valf 

 

1- . 

2- . 

3- . 

4- -  . 

5- -
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4. A   

; bunlar , motor performans 

ve egzoz emisyon . 

eki etkileri AVL 

 M  ile  

 . 

DURUM-A, DURUM-B ve DURUM-

 

4.1. 

 

 

 

 

 

 

 

4.1. nda kabin n zaman ile  

-20

-10

0

10

20

30

40

0 200 400 600 800 1000 1200

Zaman (s)
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  zaman ile  

4.1 d  DURUM-B  

 

 ol

  

DURUM-A hem de DURUM-C hallerinde 

lmakta ve 

-

 C  , DURUM- de ise 

C  

Pokorny et al. (2014) Matlab  

10 

(Pokorny et al. 2014). 

elde edilen in 

-20

0

20

40

60

80

100

0 200 400 600 800 1000 1200

C
)

Zaman (s)
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Pokorny et al. (2014) adan elde e  

  

DURUM- -pass 

 saniyede 

meydana gelmektedir.  DURUM-C 

n 

dola m  - de  

-  

4.1 d

4.2 d

4.2  

mizde nin  DURUM-

 

 

 

 

 

 

 

 

 

 

4.3.   
 

-20

-10

0
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40
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Zaman (s)
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4.3 ve 

4.4 motor 

 

4.3 t  DURUM-  kabin hava  kabine 

 kabin  

 since 

 

DURUM-A halinde  

kabin sonunda 26,31 C ye 

DURUM-C halinde ise 

 

 

H 18,88   

 

DURUM-A halinde aniye -

B aniyeye denk gelmektedir. DURUM-

 

-20

0

20
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80

100

0 200 400 600 800 1000 1200

C
)

Zaman (s)
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4.3

4.4 t

4.4 

i -

 

 

 

 

 

 

 

 

 

 

 

4.5.    

 

 

 

 

 

 

4.6.    
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0
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Zaman (s)

-20
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C
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0   

4.5 ve 4.6 dan 

   

4.5 - nda kabin 

da 0  

-A hem de DURUM-

-A halinde 

-

,70 C  DURUM-

C halinde ise termostatik valf 

hesaplama 

14,82 C  

 C 

- - - in 

 

4.5

4.6 da 

4.6 

-
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4.7. -    

 

 

 

 

 

 

4.8. -    zaman ile  

-5  -5 C 

4.7 ve 4.8 dan 

-5  

4.7 -

da -5  -5 o 

-20

-10

0

10

20

30

40

0 200 400 600 800 1000 1200

Zaman (s)

-20

0

20

40

60

80

100
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)
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-A  da 

 ,09 

C - ,82 C  Her iki kontrol 

 

Yine -5  

DURUM-A halinde 140 saniye DURUM-B halinde 128 saniye 

DURUM-C halinde ise 16  

bi bu durumun 

d 4.8 deki gibi 

4.8 

-  

 

 

 

 

 

 

4.9. -   

-20

-10

0

10

20

30

40

0 200 400 600 800 1000 1200

Zaman (s)
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4.10. -  zaman ile  

-10   -10 C 

4.9 ve 4.10 dan 

-10 

 

4.9 M-

DURUM-B  

-10   boyunca -10 C

M-

sonunda 14,48 C DURUM-C kontrol halinde de 

 ve 

ktedir. DURUM-  ,16 

C   

-10 C 

-A kontrol halinde 151 saniye, DURUM-B kontrol halinde 141 

saniye ve DURUM-  

4.9 da 

l 4.10 da 

-20

0

20

40

60

80

100

0 200 400 600 800 1000 1200

C
)

Zaman (s)
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4.10 

-

 

4.2.  

kil 4.11.  

  

- -

B ve DURUM-  

zama  

9,94 C -10 C 

C  

 DURUM-

C, 5 C, 0 C, -5 C ve -10 C

 

29,94
26,31

22,70
19,09

14,48

23,02
18,88

14,82
10,82

7,16
10

5

0

-5

-10
-15,00
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-5,00
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C

DURUM A DURUM C DURUM B
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DURUM-C kontrol halinde  

DURUM-C halinde en C 

 

 

  

-A, DURUM-B ve DURUM-

 

C -10 C

DURUM-

Yine e   ile 5 C, 0 C ve -

 zaman  

      

DURUM- 10 C ve -10 

 

5, 0 ve -

 

90,2
98
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116

129
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141
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140
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- -

 ise 28,8 saniyelik 

 C, 0 C ve -

.  

URUM-A, DURUM-B ve DURUM-

-C -

olarak da DURUM- -

 

DURUM- -

temel nedeni ise kabi  

dir. 

- -

suyu 

-A ve DURUM-

 

  .      
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yodu  

ul  

 hava 

 u

  

sisteminin ulan enerjiyi 

enerjiden  

  de ir.   

 AVL   

    1000 saniyelik bir 

  

DURUM-

a     

suyundan kabin a r  

motor   Buda motorun 

, ve  

t  ve  gibi daha 

sebebiyet verecektir.  

DURUM-B kontrol hali bizlere 

erisindeki  

transferinin n  
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. 

DURUM-  

termostatik valflerin 

  bir 

. Buda 

  is  bir durumdur.  

DURUM- - -

-

bir durumdur.  

Ancak t

- s, DURUM- 0 s 

ve DURUM- -

-C -B halinde ise yine DURUM-C 

da DURUM-C halinin 

  

sisteminin   mukayesesinde DURUM-C halinin DURUM-A ve 

DURUM- . AVL CRUISE  

i ilerek, 

 deneysel olarak da 

 

i . 

AVL CRUISE  e 

su-
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 olan etkileri bilir. 
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