Design Study of a Ring Stiffened Cylinder for use as a Manned Submersible

Weight and Displacement of a Ring Stiffened Cylinder
This does not include the Volume and Weight of the Conning Tower or Battery Box

Design Variables:

Outside Diameter
Shell Thickness

Head Thickness

Shell Length

Number of Rings

Ring Depth

Ring Width

Ring Web Thickness
Ring Flange Thickness

Constants:

oD :=42.0-in
t:=.375in,.4375in.. .625:in
h:=.625n

Len = 96.0-in

num := 2

RD:=2.5.in

RW := 2.0:in

b:=0.5in

RFT:= 0.5in
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ShellVolume(t) := VA(t) + num-V2(t) + num-V3(t) + 2-V4(t)

Weight(t) := ShellVolume(t)-MaterialDensity
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MaterialDensity := .2833333I—t;3
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SeaWaterDensity := 64~—3
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Volume of the Ring Web
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OD2
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Displacement := (V5 + 2~V6)~SeaWaterDensity
Displacement = 57981b

Payload(t) := Displacement — Weight(t)

4000
3625
Pawoadﬁ)3250

%
2875

2500
0.3 0.4 0.5 0.6

in

0.7

0.375

3424
Payload(t) 0.438
BT 3205 05
2986 0.563
2769 0.625

\olume of the Shell

Volume of the Heads (1.5" Flange)
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oD := 39.in,40:in.. 45.in

t:=.5in
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ShellVolume(OD) := V1(OD) + num-V2(OD) + num-V3(OD) + 2-V4(OD)

Weight(OD) := ShellVolume(OD)-MaterialDensity

)
V5(0OD) := & 7 -Len
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Displacement(OD) := (VS(OD) + 2~V6(OD))~SeaWaterDensity

Payload(OD) := Displacement(OD) — Weight(OD)
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