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grav = 9.8 m/s^2
rho_sw = 1025 kg/m^3

Number of Batt Housings 2
Number of Lead Bricks 10

Disp
Component kg lbs m^3 N lbs
ESP in Shallow housing 120.0 264.0 0.2480 -1315.2 -295.5 ESP itself weighs 110lbs with reagents, pucks, etc.  Measured on 8/22/15
Battery Housings (each) 18.2 40.1 0.0140 38.1 8.6
Base And Lift Hardware 90.5 199.1 0.0740 143.6 32.3
CTD (shallow 19+) 7.3 16.1 0.0049 22.3 5.0 Not included in Solidworks model
Ballast Bricks (each) 11.5 25.3 0.0010 102.3 23.0
Sub Total (ESP in Frame) 369.3 812.4 0.3653 -50.5 -11.3

Double Bale Weldment 65.0 143.0 0.0081 555.4 124.8

Totals 434.3 955.4 0.4 504.9 113.5
Target 170
Delta -56.5

Mass Wet Weight
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ESP in Frame:      Mass = 362 kg         Disp. = 372 kg SW         CG−CB = −10.6 inches

 

 

Horizontal Speed = 0.1 m/s
Horizontal Speed = 0.8 m/s   (Del Mar Maximum)
Horizontal Speed = 1.4 m/s   (CCE Maximum)
Horizontal Speed = 2 m/s









Beam Calculations for Top and Bottom Cross Members 
Applied Force    = 1000 lbs 
Length           = 32 in 
Tube width       = 2 in 
Tube height      = 4 in 
Tube thickness   = 0.25 in 
Material Modulus = 30000000 psi 
  
Cross sectional area   = 2.75 in^2 
2nd Moment of area     = 5.3073 in^4 
Maximum Bending Moment = 8000 in-lb 
Maximum Shear Force    = 500 lbs 
Maximum Deflection     = -0.0042876 in 
Maximum Stress due to Bending = 3014.7203 psi 
Maximum Stress due to Shear   = 181.8182 psi 
  
  
Beam Calculations for Vertical Legs 
Applied Force    = 500 lbs 
Length           = 77 in 
Tube width       = 3 in 
Tube height      = 2 in 
Tube thickness   = 0.1875 in 
Material Modulus = 30000000 psi 
  
Cross sectional area   = 1.7344 in^2 
2nd Moment of area     = 1.0613 in^4 
Maximum Bending Moment = 9625 in-lb 
Maximum Shear Force    = 250 lbs 
Maximum Deflection     = -0.14936 in 
Maximum Stress due to Bending = 9068.7216 psi 
Maximum Stress due to Shear   = 144.1441 psi 
  
   
 
 
 
 
 
 
 
 



Beam Calculations for Lift Bar 
Applied Force    = 1000 lbs 
Length           = 28 in 
Tube width       = 2 in 
Tube height      = 3 in 
Tube thickness   = 0.1875 in 
Material Modulus = 30000000 psi 
  
Cross sectional area   = 1.7344 in^2 
2nd Moment of area     = 2.0506 in^4 
Maximum Bending Moment = 7000 in-lb 
Maximum Shear Force    = 500 lbs 
Maximum Deflection     = -0.0074341 in 
Maximum Stress due to Bending = 5120.4572 psi 
Maximum Stress due to Shear   = 288.2883 psi 




	DelMarMooring
	PDR_Drawings
	WeightBudget
	CenterOfBuoyancy
	Centroid_0deg
	StaticPitchAnalysis
	DynamicPitchAnalysis
	BeamCalculations
	LiftBarClampForceAndStress

