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[4-13]

ν = 1.004× 10−6m2/s at 20oC

τwl =
0.73(103 × 32)

2

√
10−6/(3× 0.8) = 21.2Pa

τw(l/2) = 2.998Pa

Cfl =
1.462√

2.4× 10−6
= 0.943× 103

Cf(l/2) =
1.462√

2.4× 10−6
= 1.335× 103

[4-14]

δw = 5.48

√
10−6x

10
= 5.48× 10−3.5

√
x = 1.73× 10−3

√
x

δa = 1.73× 10−3 × 3.87
√
x

δa
δw

= 3.87, Ret = 3.2× 105 =
10xt

ν

xtw = 3.2× 10−2 = 0.032m, xta = 0.48m

[4-15]

Re =
2.78× 1.5

10−6
= 4.17× 106 > 5× 105

Cf = 0.455(logRel)
−2.58 = 3.469× 10−3

D = Cf
1

2
ρV 2(2bl) = 60.32N,L = Dv = 167.7w

D = 0.036ρV 2(2bl)(
V l

ν
)−1/5

= 0.036× 103 × 2.782(2× 1.52)(4.17× 106)−1/5 = 59.28N

L = DV = 164.8w

1


