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PROGRAM DESCRIPTION

The apparent wind is the resultant wind composed of the vectors of the true wind
velocity and the yacht's speed. It is the wind felt by the crew on board of a
moving yacht wich actuating on the sails develop the aerodinamic forces.

Whenever a change on course takes place, as when rounding a course mark or a
navigation land mark, often the new apparent wind direction and/or velocity
overhelms even the experienced sailor.

In order to overcame this problem, this program determines the apparent wind
velocity and direction on the next course to be sailed in the light of the data
from the boat and of the wind on the course being sailed.

To run the program we need to input the following data:

Vs = boat speed

C = course being sailed (see ANGLE CONVENTION and WARNINGS)

B = angle of apparent wind to course being sailed (see ANGLE CONVENTION and
WARNINGS)

Va = apparent wind velocity

V's = estimate boat speed in the next course

C' = next course rhumb line

The program gives the following answers:

V a= apparent wind velocity in the next course
= angle of apparent wind to rhumb line in the next course

If the above output is incompatible with the estimate boat speed in the next course
(V's), the program then will give an easy way to a more accurate solution.

i Moreover if B is less than the minimum boat's pointing angle (normally between
25° to 350) the boat won't be able to sail on the next rhumb line (C'),therefore
beating will be mandatory. In such case, input the minimum pointing angle and the
corresponding estimated boat speed then the program output the apparent wind speed
for said conditions. This program also calculate the true wind velocity and
direction.

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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EQUATIONS
— — .
Vt = Va + Vs
— —— -
V'a= V's+ Vt

where, Vt = true wind velocity
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ANGLE CONVENTION

Courses: they are regarded as normally found in navigation use, i.e. 09 to 3609
anti-clockwise.

Angle of apparent wind: if starboard tack 09 to 1809; if port tack 09 to -1809.

Leeway: negative if starboard tack; positive if port tack

WARNINGS
When close hauled or close reaching pay attention to the leeway ( /( ), which
usually varies from 09 to 8?9, so:

8 = (apparent wind angle given by the wind direction instrument) +

(leeway).

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Vs = 5 kmot  C = 600 V, = 12 knot B=-500 V' =6kt C' = 1400
KEYSTROKES

5 [Enter] 60 [a]

12 [enteg] so  [ex] [®]

6 [Exter] 140 [c]-+ 4,99 knot (v' )%

\
» -121,17° ( B")* ct
(*) The boat's speed (V'S) seemy low considering Va
the wind velocity (Vé) and direction (B'). ‘k\Ja

Bringing the boat speed to 6,5 knot we will

have:

6,5 [EnTER] 140 [C]-4,75 knot ')
- -116,00° (' )

The true wind

[e]—= 9,58 knot (V)
-346,45° (c)

=
Sl

]

I

V, =8 knot C-= 228,5° Vv, =9 knot g = 175°
v! = 8,5 knot C'= 86,5° g min= 29°
KEYSTROKES
Ve
8 [enter] 228,5 [A] ot

[EnTER] 175 18]
8,5 [Enter] 86,5° o] -+ 24,08 knor (v',)*
> =27,35 ( BYH*
(*) PB' is less than the minimum pointing angle ( B min), A L
therefore it will be necessary to beat on the next

course and in that condition the apparent wind velocity //
will be:

8,5 [ENTER] 20 [pl>24,76 knot (V')

The true wind

E}> 16,98 knot )

+ 45,85° (c.)
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PREDICTING THE APPARENT WIND :

Vs T c Vs t‘/,aminA

Vs TC VOTB _Va, 13 _» Va

INPUT OUTPUT

STEP INSTRUCTIONS

DATA/UNITS KEYS DATA/UNITS
1 | Load side 1 1]
2 Select trigonometric mode [:::] [:::]
3 Input yacht data vs t ¢ E—A_j [:j
4 Input apparent wind data vat B ‘——B——, L]
5 Input next course data vst o E%%%% E%%%% ;;f
NOTE: (I
a) If V's is not compatihle with the next L]
course output (V'a, B '), try with new V's, ]
running again step 5 L1
b) Tf R' is smaller than the minimum [:::]
pointing angle go to step 6 L]
6 Input close hauled data V''s 4Bmin E%éi?% Va
vt

To know true wind data

Y
« |
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,.STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 £ LBL A 31 25 11 [ fnput V. + C - 51
f CL REG 31 43 S h RIN 35 227  Output @) (if 2'< 0)
STO 1 33 @1 f LBL D 31 25 14 Input V‘S‘* B min
hx$ vy 35 52 060 hxSy 35 52
f +R 31 72 f > R 31 72
STO - 2 |33 51 @2 STO 7 33 97
h xS y 35 52 ' hxSy 35 52
STO - 3 133 51 @3 STO 8 33 98
K _RTN 35 22 RCL 6 34 96
010 f LRL B |31 25 12 Input V_ , RCL 5 34 @5
RCL 1 34 g ats$ - g > P 32 72
+ 61 STO + 7 33 61 ¢7
hx Sy 35 52 RCL 8 34 (8
f> R 31 .72 070 RCL 7 34 @7
STO + 2 B3 61 @2 g 5 P 32 72
h xS y 35 52 h RTN 35 22 |Output V')
STO + 3 P3 61 03 f LBL E 31 25 15
RCL 2 34§92 RCL 6 34 06
STO 5 33 @5 RCL 5 34 @5
020 RCL 3 34 gB o s P 22 72
STO 6 33 96 f - x = 11 84
h RTN 35 22 hxS v 35 52 Oucput Ve
f LBLC B1 25 13 | . . fx<@? 31 71
STO 4 33 g4 | mput Vgt C 0 |f GSB §_ | 31 22 90
RCL 5 34 @5 h RTIN 35 22 [Output C
STO 2 33 @2 fLBL @ | 31 25 00 £
CL x 44 3 93
RCL 6 34 @6 6 26
STO 3 33 _¢3 ) 0]
030 CL x 44 + 61
h RV 35 53 RTN 35 22
h x S vy 35 52
f»R 31 72
STQ_ + 2 B3 A1 @2 090
h x> v 3552
STO + 3 33 61 (3
RCL 3 3% 03
RCL 2 34 @2
g > p 32 72
040 £ - x — 31 84 Output V'a
hxSy 35 52
fx <02 3171
£ GSB @ 131 22 ¢¢
RCL 4 34 @4 100
- 51
1 @1
8 @8
1] aa
hxSy 35 52
050 gx>y 2 32 8]
GTO 1 22 @1
h RIN 35 22 |Output B3'(if B' >0)
f LBI, 1 1 25 @1
hxS$Svy 3552 110
2 @2
X 71
REGISTERS
7 8 9
0 ! ¥ 2 o1x P s y ‘ j"” ° used 6used used used
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS w0~
170
L
120
180
130
Y
140
(
200
150
210
160
220
LABELS FLAGS SET STATUS R
A
Input |° Input C In/outputDIn/output EOut/put o FLAGS TRIG DISP
a b c d e 1 ON OFF
o O & DEG O FIX ¥
1 3 4 2 10 K GRAD O sct O
Used Used 2 O & RAD O ENG O
6 7 8 9 3
3 0 g
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