One Atmosphere Nose Design for Mapping AUV

Summary

A one-atmosphere battery, housed in a 17’’ glass pressure housing, will be integrated into the existing nose of the mapping AUV.  This document details the basic layout of the new nose, and the buoyancy and trim characteristics of the new vehicle

Battery Particulars

Mass : 37kg (35kg Cell stack, .5 kg MBARI electronics, 1.0kg Base, .5kg margin)

Total Energy: 4.9 kWhr

Sphere Penetrations:

	Penetration
	Hole Diameter
	Vendor
	Part #
	Azimuth Angle

	Charging
	1.0 in
	Impulse
	PNA-1-R/A-12x16GA
	0

	Main Bus Fwd
	.75in
	Seaconn
	MINK-10L-TI-PENE
	60

	Main Bus Aft
	.75in
	Seaconn
	MINK-10L-TI-PENE
	120

	Main Bus Reson
	.75in
	Seaconn
	MINK-10L-TI-PENE
	180

	Seabid I/O
	7/16 in
	Seaconn
	FAWM10PENT
	240

	OBS Sonar I/O
	7/16 in
	Seaconn
	FAWM10PENT
	300


Table 1 Sphere Penetrations

Nose Layout

The existing fairing and forward bulkhead are retained. The forward bulkhead provides the mechanical interface to the recovery latch, CTD, obstacle sonar. It also provides mounting for three foam modules: one foam module which occupies the forward nose cone, and two identical foam modules which mount on the aft face on either side of the CTD.

The battery is bonded to a Delrin mounting plate, which mounts to a bulkhead at station #2, and a bulkhead bolted to the skin just forward of the joining ring. Bonding of the sphere is accomplished with TBD adhesive (probably 3M5200) The spare foam block, originally purchased for the multibeam mid-section, is used to provide additional buoyancy. The original block is cut in half and mounted to the aft face of the forward bulkhead. See Figure 1 for details.
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@, (3 Machine Screw Nut Hex_AT<S> (MSHANUT 0,190-24-5-N)
@, (-)Flat Washer Type B Regular_AL<16> (FW 0.19)
@, (- Flat Washer Type B Regular_AL<17> (FW 0.19)
@, (- Machine Screw Nut Hex_AT<6> (MSHXNUT 0,190-24-5-N)
G () Socket Head Cap Screw_AL<35 (HI-SHCS 0. 112-40x0.375+0.375-H)
G () Socket Head Cap Screw_AL<36> (HI-SHCS 0. 112-40x0.375+0.375-H)
G () Socket Head Cap Screw_AL<37> (HI-SHCS 0. 112-40x0.375+0.375-H)
G () Socket Head Cap Screw_AL<38> (HI-SHCS 0. 112-40x0.375+0.375-H)
G () Socket Head Cap Screw_AL<393 (HI-SHCS 0. 112-40x0.375+0.375-H)
G () Socket Head Cap Screw_AL<40 (HI-SHCS 0. 112-40x0.375+0.375-H)
G () Socket Head Cap Screw_AL<41> (HI-SHCS 0. 112-40x0.375+0.375-H)
G () Socket Head Cap Screw_Al<423> (HI-SHCS 0. 112-40x0.375+0.375-1)
@ (F) REMOVABLE NOSE BAYONET INSERT<1>
@, (F) REMOVABLE NOSE FORE INSERT RING QUARTER <4>
@ REMOVABLE NOSE BAYONET INSERT<2>
@ REMOVABLE NOSE BAYONET INSERT<3>
@ REMOVABLE NOSE BAYONET INSERT<4>
@, (-) REMOVABLE NOSE FORE INSERT RING QUARTER <7>
@ (-) REMOVABLE NOSE FORE INSERT RING QUARTER <8
@, (-) REMOVABLE NOSE FORE INSERT RING QUARTER <9
% Foam, Fud NOSE LOWER <1> (efalt)
B () comptest<1> (efaul)
@ () Bukhead Retaing wedge<2> >
G () Bushing_towhook<1 > (Defaul)
G () Pin_towhook<1 > (Defaul)
G () Spring_towhook<1> (Defaul)
@ () Latch_stop<1 > (Defauk)
By (F) MutiBeam ALY Towhosk<1>
S (-) Stbd TowHaok Brkt <23 -> (Port. TowHook Brkk "Mirror of Starboard Ton,
B, (F) Spring_towhook<2>
) Lch Mulsbean<t >-> x
8 (-) Center. mid, Battery Support<1.> (Defaul)
G () Yardey.Stwpsert. Fng. 25,20 <G5> (Defalt)
G () Yardey.tpsert. Fng. 25,20 <595 (Defalt)
@ () Fairing Assembly <1 > (Top Fairing)
G (-) Hemispherical enicap for hull<t > (Default)
@ (- Added foan shepe for parallel secton <1 > (Defauk)
G () MODIFIED Junction Box, Mltbeam <1> (Default)
B @ (- CAP, Shotted Rmvble, NOSE, ODIII<23->7
1B ©) tatmBattery <t > (Defaut)
8] Mates in ek Battery Nose Assy
(] Anotations
& Design Binder
3 Front Plane
X Top Flane,
X Right Plane.
1. oran
At
X PLANEL
B (F) GlassHemisphere <1 > (BatterySphereLower)
@ 1002750 SphereBatteryBase <1 >
@ 11705<1>
@ () GlassHenisphers<2> (Default)
G () MINK_penetrator<1>
@ () Impulse PHA-1" RA<1>
B Battery Base Frame <1 > (hoop frame)
@ sphere Base Flate<1> (efalt)
G (-) Sphere Mounting Plete Edge 15> (Defaul)

 Battery olume. <1> (Defaul) ] _'_I
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Figure 1 Nose Section Detail

Overall Vehicle Buoyancy

The overall layout of the vehicle is shown in. In order to bring the vehicle into proper trim, the port and starboard buoyancy modules in the tail, which straddle the modem and USBL transducers, are removed. The nose contains the three foam modules, and all modules are installed in the mid-section. The resulting mass and balance parameters for the vehicle are given in Table 2. The overall CB to CM separation is 2.0 cm, and the buoyancy margin in the design is 13.5 kg. The additional trim weight to bring the vehicle to proper buoyancy will further increase the CB/CM separation.

	Parameter
	Value

	Total Mass
	587.73 kg

	Total Displacement of seawater
	601.28 kg

	Center of Mass red axis
	1.127 m

	Center of Volume red axis (Shown in Figure 2)
	1.126 m

	Center of Mass Green Axis
	-1.01 cm

	Center of Volume Green Axis
	1.03 cm


Table 2 Buoyancy Parameters
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Figure 2 Overall Vehicle Layout

�





Existing Forward Bulkhead





New Mounting Plates








Existing Nose Foam








