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Effect of Vortex Generator in Intake Pipe on the Moisture Concentration
Distributions and Combustion Performance in a CI Engine
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Abstract

In this work, optimization of blade shape for the improvement of mixture formation and vortex of intake port was per-
formed by numerically, and the combustion performance of CI engine with optimized blade shape was investigated. To
achieve this, 3 types of blade shape were studied under the different air flow mass conditions and the numerical results were
investigated in terms of humidification water, moisture concentration, and velocity distributions. Evaporated liquid mass was
also compared under various test conditions to reveal the turbulent intensity in an intake port. It was observed that the opti-
mized blade shape can improve the humidification water, moisture concentration, and velocity distributions of intake port
inside. The evaporated liquid mass was also increased under the conditions with blade. Especially, low NOx emissions was

observed with optimized blade condition.
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Fig. 1 Schematics of intake pipe geometry
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Fig. 2 Schematics of blade shape
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Table 1. Numerical analysis conditions

Item Specifications
Turbulence equation K-zate-f
Water injection mass (mg) 1
Intake air temperature (K) 293.15
4.3 (800 rpm),

7.5 (1400 rpm),
10.8 (2000 rpm),
14.0 (2600 rpm)

Air intake mass flow rate (g/s)
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Fig. 3 Schematics of test engine

Table 2. Specifications of diesel engine

Item Specifications
Engine type Single cylinder, CRDI
Bore / Stroke 83 mm / 92 mm
Displacement 498cc
Compression Ratio 17.7

Fuel injection system Common-rail

Valve type DOHC 4 valves
Nozzle 5 hole mini-sac type
Injector | Hole dimeter 0.168 mm
Injection angle 154°
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Fig. 4 Effect of blade shape on the humidification water
distributions (inlet flow rate = 7.5 g/s)
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Fig. 5 Effect of blade shape on the moisture concentra-
tion distributions (inlet flow rate = 7.5 g/s)

Slel BALE Bo) Bxo) TS vmsidth e F
7) el Belol= @ogel wel §7)3tel RAlE 2



172 /JOURNAL OF ILASS-KOREA VOL. 23 NO. 4 (2018)

AR

(a) Case 1 (Non—Bla"&

; "'L*«JE’;, s

I \
e e
e e ‘

(d) Case 4 (Blade type3

o craier.

Fig. 6 Effect of blade shape on the velocity distributions

(inlet flow rate = 7.5 g/s)
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Fig. 8 Effect of blade on the cylinder pressure and ROHR
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