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The characteristics of the flow field around canvas kite using the CFD
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This research aims at establishing the fundamental characteristics of the kite through the analysis of the
flow field around various types of kites. The approach of this study were adopted for the analysis;
visualization by CFD(computational fluid dynamics). Also, the lift/drag and PIV(particle image
velocimetry) tests of kites had been performed in our previous finding. For this situation, models of
canvas kite were designed by solidworks(design program) for the CFD test using the same conditions as
in the lift/drag tests. And we utilized FloWorks as a CFD analysis program. The results obtained from the
above approach are summarized as follows: According to comparison of the measured and analyzed
results from mechanical tests, PIV and CFD test, the results of all test were similar. The numerical results
of lift — cocfficient and drag — coefficient were 5 —20% less than those of the tests when attack angle is
10°, 20° and 30°. In particular, it showed the 20% discrepancy at 40°. The numerical results of the ratio
of drag and lift were 8 — 13% less than those of the tests at 10° and 10% less than those of the tests at 20°,
30° and 40°. Pressure distribution gradually became stable at 10°. In particular, the rectangular and
triangular types had the centre of the high pressure field towards the leading edge and the inverted
triangular type had it towards the trailing edge. The increase of the attack angle resulted in the eddy in
order of the rectangular, triangular and inverted triangular type. The magnitude of the eddy followed the
same order. The effect of edge — eddy was biggest in the triangular type followed by the rectangular and

then the inverted triangular type. The action point of dynamic pressure as a function of the attack angle

*Corresponding author; asako@nfrdi.re.kr Tel: 82-33-660-8523 Fax: 82-33-661-8513
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was close to the rear area of the model with the small attack angle, and with large attack angle, the action

point was close to the front part of the model.

Key words : Canvas kite, CFD system, Visualization, FloWorks
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Fig. 1. The design drawing of canvas kite models
(unit:mm).

(a) rectangular type

(b) triangular type

(c) inverted triangular type
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Table 1. Processing condition of CFD

Item Specification

Viscous
Wall Treatment

Standard k-epsilon turbulence model
Standard Wall Functions

Medium Water(fluid)

Equations Flow/Turbulence
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Solid number 10,000 — 40,000
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Flow speed 0.6m/s
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Table 2. The efficiency comparison between the CFD
result and the experiment result

calculation experiment
model  angle
C. Cp C/Cp C. Cp CuCp
10° 076 0.13 567 091 0.14 6.69
20° 1.07 038 281 1.12 039 287
rectangle
30° 095 050 191 1.00 054 1.86
40° 059 048 123 1.04 080 1.29
10° 057 021 267 061 021 299
. 20° 0.84 037 226 086 035 248
triangle
30° 085 050 1.71 098 0.55 1.78
40° 076 0.64 1.19 1.07 081 1.31
10° 079 032 247 094 034 280
inverted 20° 1.09 058 186 1.02 050 2.03
triangle 30° 087 0.62 141 097 0.67 144
40° 081 074 1.10 098 093 1.06
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