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Appendix II. Computer program mathematical calculations

@‘_ — — L STATION X-SECTION AREA (SAREA)
m-1 T X+

SA Z <5'—>5L——1—> <yM - yi>
121 2

for m)1
SA=0 for m=1

where m number of sets of X,y
coordinates on x-section

Where hull is rounded and not multi-chined, greatest accuracy is obtained
using as many sets of x,y coordinates as possible (up to 9 sets allowed)

@— — — TOTAL DISPLACEMENT  (DISP)

STERN

BOW
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Appendix II. continued

D:Z_ﬁ2 (s +SA1_1.>(di— di-g ) +SAT- ) +SAn + dnag
|=

‘where SA =1/2 area of cross-section
n =number of cross-section stations, d = total boat length (LOA)
. . n+l
and d =station distance from bow

Note: Areas of bow and stern cross-sections are assumed to be zero

@— — — & CIRCUMFERENCE OF X-SECTION (CIRC)

RN 2 2
C = Xm ZI:Q‘\/(yI -yl_1> +(xi - Xi_r]>

where m = number of sets of x,y coordinates on cross-section

— —  TOTAL SURFACE AREA ( TSURA)

N
1/2 circumference of cross-section,

station distance from bow
number of stations

where C
d
and n
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Appendix II. continued

@ — —  TOTAL BOAT MOMENT (QM)

YV n+l <. ; P
OM = SW-dq 4_}{:. Sie W < di + di+ >
2T =2 T 2

where S = surface area between two stations,
W = total weight of boat,
d = station distance from bow,
T = total boat surface area,
and n = number of stations
— — FUNCTION  (FUNC)
F=(-TANG - dj)+ y;-C for =1,
where 0 = angle between datum line and waterline,
d = station distance,
c = constant,
and n = number of stations

This locates first closest hull station within + 3 cm of longitudinal datum line.

This function is derived from the following:
a line AB on the x-axis is defined by:

1.) gx +y =0 where g=0
y
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Appendix II. continued

Line DE, parallel to AB is defined by:
2.) gx + y = C where C is a constant

Similarly, a line AB passing through the x,y axes may be defined
trigonometrically by:

3.) g cos 8+ sin 8 =0

y
B(cos 0, sin 0)
y=sin 0
0
X P2y
(0,0) (cos 08,0)
X=cos 0
=:___S_1_n__g._= -tan ©
cos ©

substituting - tan @ for g in 3.) above,

0

- tan @ cos @ + sin ©

since x = cos O and y = sin 0,
-tan @ x+y =0
For DE parallel to AB,

- tan 6 x + y = C and our function F therefore is:

F=-tan 0 x +y - C
@-———-—— UNLOADED VESSEL WATERLINE
Y COORDINATES

FROM -TANG-x+y =C
y=C+TAN@-x  for each station








