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Influences of Diesel Engine Intake Port Structure Parameters on Intake Port
Performances Based on Grey Relational Analysis
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Abstract: In order to improve the performance of diesel engine helical intake port, the influences of
helical chamber height, intake port eccentricity and intake port deflection angle on airway performance was
systematically studied through grey relational analysis. The results show that the airway structural parameters
with the strongest influence to the weakest influence on swirl ratio and intake mass are helical chamber height,
intake port eccentricity, intake port deflection angle and helical chamber height, intake port deflection angle,
intake port eccentricity. When helical chamber height is 5. 04 mm and intake port eccentricity is 2. 82 mm, the
swirl ratio reaches the maximum value of 2.102. Meanwhile, when helical chamber height is 5.04 mm and
intake port deflection angle is 5.2°, the intake mass reaches the maximum value of 0.715 g. Through the
polynomial approximation algorithm, the explicit expressions of the swirl ratio model and the intake mass
model were established. The two models performed well in terms of prediction accuracy and fit. The root
mean square errors for the swirl ratio and the intake mass are 0. 04 and 0. 05, respectively, and the coefficients

of determination for the swirl ratio and the intake mass are 0. 95 and 0. 93, respectively.
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Figure 1 Airway visualization steady flow test bench BRAE PR/ kW 110(4 000 r/min)
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Figure 2 Steady-state grid model of pressure stabilization
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Table 2 Intake port steady flow boundary conditions
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Figure 3  Effects of valve lift on flow coefficients and swirl ratio
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Figure 4 Key structural parameters of the intake port

UIE S8 UL il 250 B A I G A T O L
Se IR /N B R B 2 i I B e 157,
U LR B R ORME 1. 85, BOR Y U IH I 7% f >
U HEATURL (9 T 1 AT JEE S AT, DA R R R 3 Y
Az R B o 24 MR E FE AUl G I AT e e I, B 2 R
AU 5 UL RE T AR D AT A e O LA E
s o SR, 25 B AR Ik B 2000, T8 U L Bl S
(B, S P 0 B 8 B s RE T 1A O % AL it I S BE
ST U AT AL 52 B, DA T8 36 O L I
B 6 Sy SUIE i % #f 0k R RO ol 6 T
& AL f B3I, BERCR SRR RS B TR AE
AN TR S G e T, 2O B AR A RO - 22, 7 507
T ry ek 22, R Y R R /ML 2 ) B9 22 5 A
0. 3%, R WUIEE F 0T BE SR AR R o

2.0

WILEL

b 9270 —1'80 —éo (') 90
i/ ()
5 AR ST IR T L Y5

Figure 5 Effects of intake port deflection angles on swirl ratios
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Figure 6 Effects of intake port deflection angles on intake mass
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Figure 7 Effects of helical chamber heights on swirl ratios
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Figure 8 Effects of helical chamber heights on intake mass
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Figure 9 Effects of intake port eccentricities on swirl ratios
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Figure 10  Effects of intake port eccentricities on intake mass
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parameters on intake performance
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Figure 13 Interactive effects of helical chamber heights and

deflection angles on intake mass
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