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DEVELOPMENT OF A GENERAL PURPOSE THERMO/FLUID FLOW ANALYSIS PROGRAM NUFLEX
WITH WALL IMPINGEMENT AND HEAT TRANSFER ANALYSIS MODEL OF LIQUID FILM

H.J. Kim] K.C. Ro/ H.S. Ryou™ and N. Hur'

NUFLEX is a general purpose thermo/fluid flow analysis program which has various physical models including
spray. In NUFLEX, spray models are composed of breakup and collision models of droplet. However, in case of
diesel engine, interaction between wall-film and impingement model considering heat transfer is not coded in
NUFLEX. In this study, Lee & Ryou impingement & wall-film model considering heat transfer is applied to
NUFLEX. For the verification of this NUFLEX program, numerical results are compared with experimental data.
Differences of film thickness and radius between numerical results and experimental data are within 10% error
range. The results show that NUFLEX can be used for comprehensive analysis of spray phenomena.
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Table 1 Specifications of Test Cases
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Test Cases Case 1 Case 2 Case 3
Impingement Distance [mm] 25 30
Trap Pressure [Mpa] 2.1 0.1
Gas Temperature [K] 293 293 293
Wall Temperature [K] 293 293 423/443/478
Nozzle Diameter [mm] 0.25 0.22
Injection Pressure [MPa] 30 26
Injection Duration time [ms] 1.0 1.0
Reference [9] [10]
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Fig. 2 Predicted spray patterns for Case 1
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Fig. 3 Comparisons of spray radius and height with experimental
data for Case 1
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Fig. 4 The predicted thickness and radius of wall film

0 T T T .
85 =

£ sof 4
£ | ]
=2 751 -
% [~ ]
£ L T = 423K E
T 70; — — - T=448K ]
- ——— - T=478K ]

65— -1

- 1 1 1 .

€0 0.6 08 R 1.z

Time since start of injection [ms]

Fig. 5 Calculated film height for various wall temperature
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