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Ships according to Sac Geometry Using Flow Analysis
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Abstract: There are no domestic companies designing a fuel injection nozzle even though it is a very
important part affecting on combustion in diesel engine. It was accomplished to compute a flow rate
using ANSYS FLUENT about the fuel injection nozzle designed by a domestic company and compare
with test results at 10 MPa, in order to enhance design ability of domestic company on fuel injection
nozzle. Experiment object models were standard and mini sac of fuel injection nozzles. Standard sac is
0.208 L/min larger than mini sac. The difference between the flow analysis and the test result is under
1% in case of the standard sac and 3.3% in case of the mini sac. It is needed to compute the flow
analysis of fuel injection nozzle with fuel injection pressure in combustion chamber of diesel engine

later on.
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(a) Standard nozzle

N

(b) Mini sac nozzle
Fig. 1 Geometry of fuel injection nozzle tested
Table 1 Geometrical parameters of standard and

mini sac nozzle

Geometrical parameters Standard Mini
Number of holes 9 9
Orifice length(mm) 3 3
Orifice diameter(mm) 0.56 0.56
Sac length(mm) 6.19 3.19

Table 2 Objectives of flow rate and experimental

setting values

Parameters Units Value
o . 16.798
Objective flow rate L/min.
~17.838
Flow time sec 20
Fuel temperature °C 40
Inlet pressure MPa 10
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Fig. 2 Grid independence with respect to number of

nodes

SR EI A SE X M23d M4Z, 20199 88 67



3.596e+001

0.000e+000
[m s~-1]

(a) Standard nozzle (b) Mini sac nozzle

Fig. 3 Mesh of the flow domain (a) Streamline of transient state flow(0~1s)
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(b) Streamline of steady state flow(1~20 s)
3.1 MAAEY = EN Fig. 5 Flow streamline of fuel injection nozzle
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(a) Pressure contour of standard nozzle

(b) Pressure contour of mini sac nozzle

Fig. 6 Pressure contour of fuel injecting nozzle

ME

(a) Pressure contour of standard nozzle outlet

(b) Pressure contour of mini sac nozzle outlet

Fig. 7 Pressure contour of fuel injecting nozzle

(a) Velocity contour of standard nozzle

(b) Velocity contour of mini sac nozzle

Fig. 8 Velocity contour of fuel injecting nozzle
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(a) Velocity contour of standard nozzle outlet
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(b) Velocity contour of mini sac nozzle

Fig. 9 Velocity contour of fuel injecting nozzle
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Table 3 Flow rate results

Experimental | Flow analysis
result [L/min] | [L/min]
Standard Nozzle |17.199 17.088
Mini Sac Nozzle |17.451 16.880
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