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The Characteristic of Friction-Factor on Honeycomb Surfaces
(Part I: Experimantal Tests and Friction-Factor Modeling)
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Flat Plate Tester (3 314 & 7]),

Rotordynamic (3] Al 5] %3 &), Honeycomb Seal (3 U F = &EAx])

Abstract

Friction-factors for honeycomb surfaces are measured with a flat plate tester. The flat plate
test apparatus is described and a method is discussed for determining the friction-factor experi-
mentally. The friction-factor is calculated for the flat plate test based on the Fanno-line flow. The
test parameters are honeycomb cell width, depth, clearance, inlet pressure, and Reynolds
number(or Mach number). A new empirical friction-factor model for honeycomb surfaces are

developed as a function of these parameters.
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Table 1 List of a smooth and honeycomb test specimens
Test no. Cell width Cell depth Clearance Range of f 1(2;'1{8%
1 smooth - 0.25 mm 0.004-0.009 5-62
2 smooth - 0.38 mm 0.004-0.008 7-96
3 smooth - 0.51 mm 0.004-0.010 5-130
4 1.57 mm 2.29 mm 0.25 mm 0.017-0.023 5-46
5 1.57 mm 2.29 mm 0.38 mm 0.027-0.035 7-66
6 1.57 mm 2.29 mm 0.51 mm 0.024-0.042 5-90
7 157 mm 3.05 mm 0.25 mm 0.020-0.022 9-40
8 1.57 mm 3.05 mm 0.38 mm 0.025-0.033 10-60
9 1.57 mm 3.05 mm 0.51 mm 0.024-0.044 10-74
10 1.57 mm 3.81 mm 0.25 mm 0.005-0.006 7-67
11 1.57 mm 3.81 mm 0.38 mm 0.009-0.013 5-83
12 1.57 mm 3.81 mm 0.51 mm 0.012-0.027 5-100
13 0.79 mm 2.29 mm 0.25 mm 0.062-0.081 5-26
o 14 0.79 mm 2.29 mm 0.38 mm 0.041-0.069 5-46
e 15 0.79 mm 2.29 mm 0.51 mm 0.036-0.078 7-62
® 16 0.79 mm 3.05 mm 0.25 mm 0.028-0.093 5-31
e 17 0.79 mm 3.05 mm 0.38 mm 0.061-0.149 6-40
e 18 0.79 mm 3.05 mm 0.51 mm 0.053-0.142 7-55
19 0.79 mm 3.81 mm 0.25 mm 0.030-0.038 5-37
20 0.79 mm 3.81 mm 0.383 mm 0.027-0.037 6-60
21 0.79 mm 3.81 mm 0.51 mm 0.028-0.039 7-88
22 0.51 mm 2.29 mm 0.25 mm 0.008-0.009 5-55
23 0.51 mm 2.29 mm 0.38 mm 0.007-0.015 6-82
24 0.51 mm 2.29 mm 0.51 mm 0.012-0.019 6-110
e 25 0.51 mm 3.05 mm 0.25 mm 0.046-0.119 6-27
® 26 0.51 mm 3.05 mm 0.38 mm 0.039-0.086 6-55
e 27 0.51 mm 3.05 mm 0.51 mm 0.048-0.088 6-65
28 0.51 mm 3.81 mm 0.25 mm 0.012-0.015 5-55
29 0.51 mm 3.81 mm 0.38 mm 0.016-0.017 6-82
30 0.51 mm 3.81 mm 0.51 mm 0.017-0.026 6-115
e 31 0.41 mm 2.29 mm 0.25 mm 0.025-0.061 7-31
o 32 0.41 mm 2.29 mm 0.38 mm 0.016-0.048 8-53
e 33 0.41 mm 2.29 mm 0.51 mm 0.017-0.058 11-77
o 34 0.41 mm 3.05 mm 0.25 mm 0.020-0.044 7-39
e 3 0.41 mm 3.05 mm 0.38 mm 0.020-0.038 6-63
® 36 0.41 mm 3.05 mm 0.51 mm 0.016-0.042 7-89
37 0.41 mm 3.81 mm 0.25 mm 0.015-0.038 6-45
38 0.41 mm 3.81 mm 0.38 mm 0.025-0.038 7-69
e 39 0.41 mm 3.81 mm 0.51 mm 0.014-0.031 7-95

@ Friction-factor-jump occuring
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Fig. 11 Comparison of friction-factor with cell depths
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Table 2 Coefficients for the non-friction-factor-junp cases

Cell width Cell depth ¢ C3 €4 S,
1.57 mm 3.81 mm —0.0080 0.0019 0.0836 0.1254 0.0025
1.57 mm 2.29 mm 0.0097 0.0044 0.0502 —§.0372 0.0032
1.57 mm 3.05 mm 0.0045 0.0023 0.1664 0.2663 0.0017
0.79 mm 3.81 mm 0.0352 0.0013 ~0.0021 —0.4520 0.0037
0.79 mm 2.29 om 0.0773 0.0039 —0.0253 ~0.2431 0.0076
0.51 mm 3.81 mm 0.0038 0.0009 0.0147 0.2565 0.0021
0.51 mm 2.29 mm $.0080 0.0007 0.0194 0.2820 0.0029
0.41 mm 3.81 mm 0.0152 0.0018 0.0092 1.2826 0.0058
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