
CONSTANTS:

μ 1.4 10 3−⋅ N⋅
sec

m2
⋅:= ρsw 1026

kg

m3
⋅:= ρsw 64.051

lb

ft3
= kt 6076.115

ft
hr
⋅:=

CABLE PROPERTIES:

SB41343wt_h20 63
lbf

1000 ft⋅
⋅:= SB41343wt_h20 0.094

kgf
m

= SB41343wt_air 170
lbf

1000 ft⋅
⋅:=

R7H314Awt_h20 .228
kgf
m

⋅
1000
1026
⋅:=R7H314Awt_air .272

kgf
m

⋅:=

R7H375Awt_air .369
kgf
m

⋅:= R7H375Awt_h20 .309
kgf
m

⋅
1000
1026
⋅:=

TotalCableWth20 Cablelen R7H314Awt_h20⋅:= TotalCableWth20 97.983 lbf=

TotalCableWtair Cablelen 50 m⋅+( ) R7H314Awt_air⋅:= TotalCableWtair 149.914 lbf=

R7H314Awt_air 119.931
lbf

200 m⋅
= R7H314Awt_h20 97.983

lbf
200 m⋅

=

SB41343wt_air 111.549
lbf

200 m⋅
= SB41343wt_h20 41.339

lbf
200 m⋅

=

R18awg 6.3 Ω
km
⋅:= I 5 A⋅:= R16awg 4.82 Ω

1000 ft⋅
⋅:=

Voltagedrop I
1
5
⋅ R16awg Cablelen⋅ 2⋅:= Voltagedrop 6.325 V=
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PROFILER VELOCITIES:

Vmax π
DrumOD

2
⋅ Winchrpm⋅:= Vmax 0.092

m
s

= Vmax 5.515
m

min
=

Vmin π
DrumID

2
⋅ Winchrpm⋅:= Vmin 0.075

m
s

= Vmin 4.512
m

min
=

Motorrpm Winchrpm Gearratio⋅:= Motorrpm 220
rev
min

=

Timeprofile
Maxdepth

Vmax Vmin+

2

:= Timeprofile 2.393 103× s= Timeprofile 39.89 min=

ROTATING DRUM INERTIA:

Druminertia
TotalCableWtair 25 lbf⋅+

g

DrumOD
2 DrumID

2−

8
⋅:=

Druminertia 1.024 m2 kg⋅= Druminertia 1.024 104× kg cm2⋅=

Inertiareflected
Druminertia

Gearratio
2

:= Inertiareflected 2.115 10 5−× m2 kg⋅=

Inertiareflected 0.212 kg cm2⋅=

Inertiareflected 2.995 10 3−× ozf in⋅ sec2⋅= Inertiareflected 1.872 10 4−× lbf in⋅ sec2⋅=

DRAG FORCE DUE TO PROFILING VELOCITY:

Re
Vmax ESPdia⋅ ρsw⋅

μ
:= Re 3.764 104×=Cd 0.5:= AESP

π
4

ESPdia
2:=

AESP 0.245 m2= AESP 2.64 ft2=

Dragprofile
Cd AESP⋅ ρsw⋅ Vmax

2.⋅

2
:= Dragprofile 0.531 N= Dragprofile 0.119 lbf=

ω 2 π⋅
1

Waveperiod
⋅ rad⋅:= ω 1.571

rad
sec

=
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DRAG FORCE DUE TO WAVE FOLLOWING:

N 20:= i 0 N..:= ti
Waveperiod

N
i⋅:= zeroi 0:=

Waveamp waveAmpmax sin ω t⋅( )⋅:= Wavevel waveAmpmax ω⋅ cos ω t⋅( )⋅:=

polarity sign Wavevel( ):= Waveacc waveAmpmax− ω
2

⋅ sin ω t⋅( )⋅:=

Dragwave
Cd AESP⋅ ρsw⋅ Wavevel⋅ Wavevel⋅

2

⎛
⎜
⎝

⎞
⎟
⎠

→⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

:= max Dragwave( ) 155.214 N=

maxVelwave waveAmpmax ω⋅:= maxVelwave 1.571
m
s

=

maxAccwave waveAmpmax− ω
2

⋅:= maxAccwave 2.467−
m

s2
=

maxDragwave
Cd AESP⋅ ρsw⋅ maxVelwave

2.⋅

2
:= maxDragwave 155.214 N=

maxDragwave 34.893 lbf=

LOAD DUE TO ACCELERATING A MASS THROUGH THE WATER:

Assume a spherical shape for added mass

ESPmass
ESPwt_air

g
:=

Massadded
2
3
ρsw⋅ π⋅

ESPdia
2

⎛
⎜
⎝

⎞
⎟
⎠

3

⋅:= Massadded 46.869 kg=

maxFinertial ESPmass Massadded+( ) maxAccwave⋅:=

maxFinertial 252.442 lbf=
maxFinertial 1.123 103× N=

Finertial ESPmass Massadded+( ) Waveacc⋅:=

MassaddedDisk
8
3
ρsw⋅ ESPdia

3⋅:=
Assume a flat circular disk shape for added mass

max Finertial( ) 1.123 103× N= MassaddedDisk 477.403 kg=
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LOADS ON THE WINCH AND MOTOR:

Fwinch ESPwt_h20 Dragwave+ TotalCableWth20+ Finertial+:= maxFwinch max Fwinch( ):=

maxFwinch 1.959 103× N=Twinch Fwinch
DrumOD

2
⋅:=

maxFwinch 440.426 lbf=

PlotESPwt_h20i
ESPwt_h20:= PlotTotalCableWth20i

TotalCableWth20:=

maxTwinch maxFwinch
DrumOD

2
⋅:= maxTwinch 4.845 103× in lbf⋅=

maxTwinch 547.375 N·m= maxTwinch 5.474 104× N·cm=

maxTwinch 7.751 104× ozf in⋅= maxTwinch 403.723 ft lbf⋅=

maxTmotor
maxTwinch

Geareff Gearratio⋅
:= maxTmotor 29.362 in lbf⋅= maxTmotor 331.743 N cm=

maxTmotor 469.787 ozf in⋅=maxTmotor 3.317 N m=

SUMMARY:

Geareff .75≡ Winchrpm 1
rev
min
⋅≡ Gearratio 220≡ Motorrpm 220

rev
min

=

ESPlen 36 .⋅ in≡ ESPdia 22 in⋅≡ ESPwt_air 900 lbf⋅≡ ESPwt_h20 90 lbf⋅≡

Maxdepth 200 m⋅≡ DrumOD 22 in⋅≡ DrumID 18 in⋅≡ Cablelen 200 m⋅≡

Waveperiod 4 sec⋅≡ waveAmpmax 1 m⋅≡ maxFwinch 440.426 lbf=

maxTwinch 547.375 N m= Druminertia 1.024 m2 kg⋅= maxDragwave 155.214 N=
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"SWH" "DWP" ESP Wt H20"winch max lbf"x Twinch Nm" "Comment" "Cable"

2 10 90 304 377 "Sept Mean" "7H375A"

4 18 60 273 339 ept +3Sigma" "7H375A""

1 4 250 475 591Sept -2sigma" "7H375A"

1 4 250 440 547Sept -2sigma" "7H314"
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