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Interaction between the Viscous and Wavemaking Component Resistance
In-chull KiM* and Cheol-sung Non**

It is customary to assume that the resistance of a hull at uniform speed may be regarded as the
sum of viscous and wavemaking component resistance, or C,=C,+C,, where C, is regarded as a
function of Reynolds Number R and C, a function of Froude Number F.

Formulae have been obtained for dC./0R, &C,/6F which may be relevant in seeking theoretical
grounds for possible interaction between viscous and wavemaking component resistances.

The values of 6C,/3R are small. In general they are smaller than corresponding values of 4C,/5R.
But although these values are small it does not follow that they are entirely negligible. The Froude

assumption that the rate of change of C, with R is zero must be regarded as incorrect.
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Table 1. Analytical Meih)ds for the Water Quality Analysis

Item Analyticzl instrument or method

Turbidity Turbidimeter! DRT-1000)

TSS Sample—filtration(C. 45em)—drying the filter paper at 105°C—weighing

VSS Sample—filtration(0. 45pm)—igniting the filter paper at 550°C—weighing

BOD Standard dilution method

COD Sample—NaOH +KMnO,—boiling in water bath(about 30min)--ccoling—
NaN;+KI+H,SO,—titration with Na,S,0;

NO,--N Semple—sulfanilamide—a-naphthy! ethylene diamine--spectrophotometer(x =322nm)
(SHIMADZU UV-140-02)

NO;-N Sample—NH,Cl+ (KCI-HCl)—Zn—filtration
GR reagent—spectrophotometer(A =520nm)

NH;-N Sample—phenol solution+sodium nitro prusside-sodiumcitrate +sodium
hypochloride —»spectrophotometre(A =640nm)

DO Winkler Azide Modification

PO,-P Sample—ammonium molibdate solution-+H,SO,+ potassium antimonyl tartrate
solution—ascorbic acid—spectrophotometer(:=885nm)

SO,™2 Sample——adjusting pH4. 5—addition of BaCl, ignition of BaSO; at 800°C for 1hr—
weighing

sampler2 sl WAsiZl HE AL Fgl
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Table 2. Average Value of BOD, COD, SS, VSS 2nd Turbidity in the Coastal Seawater of

Onsan

Station No. BOD (ppm) COD (ppm) SS  (ppm) VSS (ppm) Turbidity(NTU)
1—1 2.1~4.3 (3.1) 3.2~17.0 (8.1) 1.1~ 9.0 (3.6) 0.7~ 6.0 (2.0) 1.2~11.1 (5.6)
1—2 1.1~2.3 (1.9) 1.7~12.7 (4.8) 1.8~ 5.6 (4.6) 1.8~ 4.4 (3.2) 1.0~ 5.2 (2.4)
1—3 1.5~2.8 (2.0) 0.2~ 7.3 (2.4) 1.2~ 4.3 (2.8) 0.2~ 3.6 (1.0) 0.9~ 2.1 (1.3)
2—2 1.0~3.2 (1.6) 0.5~ 1.8 (1.2) 1.8~ 4.6 (3.1) 1.0~ 2.6 (1.7) 0.9~ 2.1 (1.3)
2—3 1.1~3.9 (1.7) 0.8~ 4.8 (3.4) 0.7~65.3(24.3) 0.5~13.7 (1.2) 0.9~ 8.2 (3.2)
2—4 1.0~8.7 (4.0) 1.2~ 3.5 (2.3) 1.0~41.2(15.5) 0.2~ 8.3 (1.0) 0.3~ 5.8 (2.7)
2-=7 0.4~1.9 (1.0) 0.4~11.5 (4.9) 0.2~27.3(10.9) 0.2~ 5.5 (2.4) 1.0~ 5.1 (2.9)
3—2 1.0~2.5 (1.7) 0.1~ 81 (4.4) 0.9~ 4.2 (2.5) 0.7~ 2.8 (1.5) 0.9~ 2.3 (1.5)
3—3 1.0~3.0 (1.8) 2.5~10.6 (5.9) 0.4~ 1.8 (1.0) 0.1~ 1.8 (0.7) 0.4~ 6.7 (2.1)
3—4 1.3~2.5 (1.7) 1.3~ 5.4 (3.7) 0.2~ 1.3 (0.5) 0.2~ 1.1 (0.3) 0.3~ 1.4 (0.2)
3—5 0.9~1.4 (1.1) 0.9~ 9.1 (6.3) 0.6~23.7 (8.9) 0.2~ 1.8 (0.6) 1.0~ 5.3 (3.3)
3—6 0.8~1.0 (0.9) 0.2~ 6.6 (3.7) 0.2~24.9(15.0) 0.2~ 8.0 (2.2) 1.1~ 9.4 (3.%)
3—7 1.0~1.4 (1.1) 0.5~ 4.9 (2.7) 1.0~ 3.7 {1.9) 0.0~ 1.4 (0.7) 0.9~ 2.5 (1.3)
42 1.0~2.0 (1.3) <0.2~10.8 (2.7) 1.8~21.5 (9.5) 0.6~ 5.0 (1.4) 0.8~ 4.4 (2.3)
4—3 1.0 <2.200.2) 39.1 9.3 3.7 (3.7)
4—4 1.6~1.5 (1.2) 1.4~ 3.6 (2.5) 1.3~ 5.3 (3.3) 0.3~ 3.3 (1.3) 0.6~ 2.3 (1.2
4—6 1.6~1.2 (1.1) 0.5~ 5.0 (2.3) 2.0~31.0 (9.4) 2.0~30.0 (7.0) 1.4~ 4.3 (2.7)
Range 0.4~8.7 <0.2~17.0 0.2~85.5 .0~20.0 0.3~11.1
Average 1.6 3.3 14.6 3.4 2.7

1—1(Outlet) 5.1~38.8(16.6) 15.0~18.3(16.6) 15.1~25.4(20.4) 8.2~12.0 (9.9)  5.2~28 0(18.7)

1—2(Outlet) 2.9~51.0(20.3) 7.6~ 9.2 (8.6) 3.2~ 4.6 (3.7) 2.0~ 2.8 (2.4) 6.3~12.2 (8.&)

F 1.7~57.0(24.1) 11.4~86.6(43.1) 22.1~62. 0(38.8) 13.8~51.0(23.7) 11.0~29.5(28.¢)

( ): Average
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