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Fig. 1. Changes in temperature in different parts of the boiling phenomenon
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Fig. 2. Heat transfer methods for the wall boiling model
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Fig. 4. Comparison of three different methods for finding the vapor
fraction created using the RPI Separator Model
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Fig. 8. Element Segmentation adopted for manifold
Ay Wa (gl oo DB gaiaSud A UKW

By S (9999 yite SEMb Gl i Jghe ©pus b1 &

g bod «s39)9 GlajB (23 9 Lo Jold (5959 polie yiShi> ygige ()

2 A8 )93 YFer j5ise 590 sly dnl) w4 (S SIS b (2
ol 0a 03ly LI Y Jado

29> U (89) 2 (S 4 03105] (owry ) Jga

Table 1. Check element size on output results
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yolo p2STas [E39EA
VEe. (rpm) 5o 593
| (kg/s) yadow y2 (sl Syl 56 (03
V+- (K) sk 251 (5399 (Sl slajls slod
51\ (lit/s) oS S Jlow 3
ALl (K) o5 sis b 5395 slod

vy

S s
oSSl d o Fe Lo
va w/m?k

ol pgs a5

o S ol (63959
4l S #1)
o Lol a0 F-

Fig. 6. The inlet and outlet of the cooling fluid to the manifold
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Fig. 9. The flow lines for the combustion gases outlet from the first
three cylinders at t=0.271s
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Fig. 10. The method of combustion of gases from manifolds
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Fig. 13. Changes in coolant velocity at 5 different sections for a flow
rate of 6.1 liters per second
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Fig. 11. Flow lines flowed by a coolant fluid with a flow rate of 1.6 liters
per second from the side view
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Fig. 12. Cooling speed variations in the middle of the manifold for
1.6 1/ s in the top view
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Fig. 15. Match the areas of vapor accumulation with stagnant areas at
the coolant velocity. (A) changes in fluid velocity. (B) the vapor fraction
created
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Fig. 16. Changes in water temperature through intersections with a
flow rate of 1.6 liters per second and a 2600 rpm engine speed
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Fig. 14. Two phase cooling fluid in the discharge of 1.6 liters per second
for a 2600 rpm engine speed
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Fig. 17. Relative pressure dispersion due to cool fluid inlet
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Fig. 18. Pressure dispersion for six combustion gases
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Fig. 22. Change in water temperature through the intersections of
manifolds with a flow rate of 6.1 liters per second. (A) single-phase
solution, (b) solving two-phase
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Fig. 23. Investigate changes in the internal shell temperature in the
manifold entrance
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Fig. 20. The lack of space to penetrate the coolant fluid in the cut out
view of the manifold
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Fig. 21. Comparison of temperature changes at the end of the manifold.
(A) solving a single phase. (B) solving two phases
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Fig. 24. Check temperature changes at the end of the manhole as a
critical location
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