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Thermal Stripping LES

A Preliminary Study of Large-Eddy Simulation on Transient Turbulent Flows
with Thermal Stripping
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Abstract

LES is applied to analyze transient turbulent flows which may cause thermal stripping. The
LES is formulated based on Sub-Grid k model. For evaluating performance of the LES, two
test cases of vertical water jet flow and parallel sodium jet flow are selected. Through the
analysis, the LES confirms that it has proper ability to predict time dependent flow variables
such as magnitude of temperature fluctuation and its frequency. For the better prediction,
however, the LES is required to be improved through further evaluation of various SGS
models and implementation of temperature SGS model into its energy equation.
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Fig. 1 Geometry of Vertical Jet Flow in Case 1
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Fig. 2 Variation of Temperature at Point 1 in Case 1
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Fig. 3 Variation of Temperature at Point 3 in Case 1
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Fig. 4 Variation of Temperature at Point 5 in Case 1
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Fig. 5 Variation of U Velocity at Point 1 in Case 1

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

Time (sec)

Time (sec)

(b) 5mm from The Wall

(a) 2mm from The Wall

Case 1

In

f U Velocity at Point 3

.6 Variation o

Fig



Velocity (m/s)
Velocity (m/s)

T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 10

Time (sec) Time (sec)

(a) 2mm from The Wall (b) 5mm from The Wall
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Table 1. Maximum Temperature Variation and Its RMS Value

Thermal

Experiment LES (SGS k)

Max\./;l'r(.amp. RMS Max\./;’r(.emp. RMS
2mm 6.250 3.399 0.458 0.279
5mm 7.938 4.481 1.588 0.951
2mm 7.413 3.872 0.037 0.100
5mm 8.000 4.173 0.045 0.135
2mm 6.250 3.310 2.924 1.538
5mm 8.000 4.265 3.110 1.621
2mm 6.263 3.257 0.057 0.033
5mm 8.313 4.228 0.053 0.031
2mm 6.150 3.089 0.025 0.015
5mm 8.388 4.229 0.012 0.008

Table 2. Frequency of Temperature Fluctuation

Experiment LES (SGS k)
2mm 5mm 2mm 5mm
51 53 42.4 35.8
51 53 44.4 35.7
51 53 12.0 12.0
50 54 19.7 24.2
51 54 175 20.9
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Fig. 8 Geometry of Parallel Jet Flow in Case 2



Table 3. Location of Data Comparison Point

X y z
Channel 3 125 mm 7.6 mm 0Omm
Channel 7 125 mm 12.8 mm 0mm
Channel 11 126.5 mm 15.4 mm 0.3 mm
Channel 10 123.5mm 15.4 mm 1.5mm
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Fig. 9 Temperature Variation of Parallel Jet Flow in Case 2
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