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On Friction Loss Coefficient of Rough Wall Passage

Shiro AKAIKE

Abstract

Although the friction loss on a rough wall is in general calculated from the well known
formula based on the equivalent sand roughness Ks, the roughness such flow passage as in a

turbomachinery is expressed by the arithmetic center-line average Ra.

The treatment of the

friction loss coefficient of the rough wall passage of which the surface is covered closely spaced
rough elements is discussed. For the completely rough regime, we recommend the correlation
between Ks and Ra. On the other hand, the empirical equations for the friction loss coefficient
based on the relative roughness of Ra are presented for both the completely rough and transition

regimes.
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Fig. 1. Measuring example of rough surface
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Table1. A general relation between

Ra and R,

Rough surface R./Ra
Square wave 2
Sine wave 3
Triangle wave 4
Machined sureface 5
Rasped surface 10
Pulse shape 25

Table 2. Measuring example of surface practically

used.
Rough surface | Ra[um] | R./Ra Rnax/Ra
Casting 9.1 5.80 9.58
13.6 5.78 9.25
Grainding 3.26 4.44 4.57
Millimg
milling direction 0.28 32.8 50.0
normal direction 0.32 10.1 149
Rasped surface 1.96 9.67 12.9
Sand paper # 180 30.7 4.10
surface # 80 68.1 4.10
#40 | 104.5 4.01
In-service gas 1.46 4.48 6.38
turbine blades § § §
3) Taylor 6.86 5.39 9.75
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Table 3. Exiting correlations between Ra and Ks

References Researchers Correlation Rough surface
17) 1950 Young Ks=1.6Ra Painted aerofoil
18) 1976 Bammert, et al. | Ks=2.19%%"" Turbine blade
19) 1976 Koch, et al. Ks=6.2Ra Axial compressor
20) 1980 Schaffler Ks=10Ra Axial compressor
21) 1986 Acharya, et al. Ks=6Ra Casting
Ks=42Ra Painted Surface
22) 1992 Akaike, et al. Ks=11.0Ra Sand paper # 40
Ks=74Ra #80
Ks=5.3Ra #180
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