
Considerations	When	Selecting	an	Electric	
Bilge	Pump	for	the	Etchells	
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Background	

•  In	2013,	Hans	Fogh	Suggested	the	Etchells	Class	Allow	
an	Electric	Bilge	Pump	Similar	to	the	Dragon	Class	

•  Etchells	Class	Leadership	Sponsored	2	Prototypes	(in	
North	America?)	
–  However,	Class-Sponsored	Prototype	Design	and	
Evaluation	Lessons	Learned	Have	Not	Been	Made	
Publically	Available,	to	my	Knowledge	

•  Class	Voted	to	Allow	Electric	Bilge	Pump	in	Dec	2014	
–  Revised	Rule	C.5.1	(b)	(4)	Permits	Electric	Bilge	Pump	as	
Part	of	Optional	Portable	Equipment	is	1st	Published	in	
March	3,	2015	Edition	of	Etchells	Class	Rules	
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Top	Level	Requirements	

•  Provide	Capability	to	Discharge	Bilge	Water	
Overboard	Using	an	Electric	Pump	
– Does	Not	Replace	Existing	Manual	Bilge	Pump(s)	

•  Total	Weight	of	Electric	Bilge	Pump	Subsystem	
Must	Not	Exceed	6	Kg	(13.22	Lbs)	
–  Electric	Bilge	Pump	System	Weight	is	Not	Included	as	
Part	of	“Complete	Boat	Weight”	

•  Battery	Must	Be	Securely	Positioned	in	Port	Seat	
Locker	
–  Battery	Must	Be	“Easily	Removable”	(Whatever	That	
Means)	
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Additional	Requirements	Derived	For	Fleet	27	
Environment		

•  Electric	Bilge	Pump	Subsystem	Must	Be	Suitable,	
Effective,	and	Available	for	Use	Both	When:	
–  Sailing	
–  On	the	Mooring	

•  Readily	Maintainable	by	the	Boat	Owner	and/or	Crew	

•  Additional	Goals	
– Minimize/Eliminate	Efforts	to	Use/Configure/Maintain	
– Maximize	Reliability	
– Minimize	Cost	(Purchase	and	Operating)	
– Minimize	Adverse	Effects	on	Boat	

•  Weight	and	Volume	
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Provide/Store/
Replenish	Energy	&	
Distribute	Power	

Monitor	&	Control	
Subsystem	

Move	Bilge	Water	
Overboard	

Electric	Bilge	Pump	
Subsystem	

Some	Activities	within	these	Functions	May	be	Provided	
by	the	Electric	Bilge	Pump	Subsystem	OR	By	the	Crew	–	

That	is	Part	of	What	I	Intend	to	Explore	

Top	Level	Functions	of	Electric	Bilge	Pump	
Subsystem	
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Approach	

•  Determine	Performance	Requirements	
•  Develop	Suitable	Schematics	for	Alternate	
Designs	
– “Gucci”	No	Maintenance	(in	Theory)	
– Modified	“Gucci”	
– Conventional	
– Minimalist	

•  Evaluate	Each	Against	Requirements	

6	



Access	The	
Bilge	Water	

Pump	Water	
Overboard	 Mount	to	Boat	

Move	Water	
Overboard	

OPTIONS	CONSIDERED:	
• Centrifugal	or	Positive	Displacement	Pump	
• Pump	and	Suction	Locations	
• Water	Discharge	Path	Through	Boat	
• Automated	or	Manual	Activation	

Determine	if	Bilge	
Water	is	Present	

Move	Water	Overboard	Functions	
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Pump	Capacity	Requirements	
•  The	Case	for	a	Large	Capacity	Pump:	

–  Match	Existing	Manual	Pump	
• Whale	Gusher	Titan	Rated	for	28	GPM	(1680	GPH)	
•  Rule	1500	or	2000	GPH	Pumps	are	Comparable	

•  The	Case	for	a	Medium	Capacity	Pump:	
–  Pump	Out	Bilge	Flooded	Up	to	Floorboards	

•  Volume	of	Bilge	Below	Floorboard	is	About	200	gal	
•  600	GPH	at	~6	ft	Head	Will	Discharge	in	~20	minutes	
•  Rule	27D	1100	GPH	Pump	is	Suitable	

•  The	Case	for	a	Small	Capacity	Pump:	
–  Small	Rule	24	360	GPH	or	Whale	Gulper	220	GPH	are	Sufficient	for	Rain	

Water	and	Usual	Sailing	Conditions	
–  Manual	High	Capacity	Pump	is	There	for	Emergency	
–  Could	Consider	3	Small	Pumps,	One	in	Sump,	1	Each	Port	and	Starboard	
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A	Small	Capacity	Pump	at	~3.7	or	~6	GPM	is	Adequate	for	
Rainwater	and	for	Water	that	Splashes	in	During	Racing	



Automated	or	Manual	Pump	

•  Bilge	Switch	May	Be	Used	to	Activate	Bilge	Pump	
When	Bilge	Water	Sensed	
–  Required	for	Subsystem	To	Work	Correctly	When	
Unattended	on	Mooring	

– Options	Include	Float	Switch,	Dielectric	Constant	
Switch,	Pump	with	Built-in	Switch	

•  Dielectric	Constant	Switch	May	Not	Be	Reliable	in	Rainwater	
–  Rule	Automatic	Pumps	Not	Recommended		

•  These	Pumps	Automatically	Cycle	on	Every	2-1/2	Minutes…	
Makes	Noise	and	Uses	Battery	

•  While	Sailing,	Pump	Could	Just	Be	Switched	On	
Manually	by	Crew	
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Many	Pump	&	Switch	Options	
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Selected	Whale	
Gulper	220	

Selected	Water	
Witch	model	101	



More	About	the	Whale	Gulper	220	Pump	
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Bilge	Pump	Intake	from	Sump	Under	Keelson	
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Actual	Flow	Rate	Will	Be	Less	
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Provide	Energy	 Distribute	Power	 Mount	to	Boat	

Provide	Energy	&	
Power	

OPTIONS	CONSIDERED:	
• Battery	&	Solar	Panel	
• Battery	Charged	Offboard	(Or	Replaced	by	Offboard	Stored	Part)	
• Solar	Panel	Only	
• Battery	Options:	
² Sealed	Lead	Acid		

² AGM	Deep	Cycle	
² Starter	Battery	(Motorcycle)	

² Cheap	Lead	Acid	Battery	
² Li-FePO4	(Lithium	Iron	Phosphate)	
² Primary	Alkaline	(e.g.,	Rayovac	926	Lantern	Battery)	

Energy	&	Power	Functional	Block	Diagram	
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(Offboard)	Rechargeable	
Secondary	Battery	

Replaceable	Primary	Battery	

(Onboard)	Rechargeable	Secondary	Battery	with	Solar	Charger	and	Controller	

Three	Energy	Options	
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Notes	

•  Technically,	the	Genasun	solar	controller	is	not	
needed	because	the	6W	solar	panel	is	less	than	
the	Typical	Threshold	of	30W	

•  The	Genasun	Controller	provides	
– A	Regulated	&	Protected	5A	Output	Circuit	that	
Protects	the	$160	Lithium	Battery	from	being	Over	
Discharged	by	the	Bilge	Pump	

–  LED	indicators	to	display	status	of	charging	operation	
•  The	Lithium	battery	has	built-in	low	voltage	
cutoff	circuit	

•  So,	this	is	a	belt-and-suspenders	design	
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Monitor	and	
Manage	

Enable	
Pump	to	
Operate	

Monitor	&	Control	
EBP	Subsystem	

OPTIONS	CONSIDERED:	
• Crew	Operated/Manual	and/or	Automatic/Unattended	

Monitor	for	Failure	and	
Protect	Crew,	Boat,	and	

Equipment	

Mount	to	
Boat	

Monitor	&	Control	Functional	Block	Diagram	
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~5	amp-hour	sealed	AGM	
lead	acid	battery	(12	V)	($25)	

2.5	amp	

5	A	
MDL	

Auto	

Manual	

Off	3	A	
AGC	

Battery	Box	 18	AWG	
18	AWG	

18	AWG	

18	AWG	

18	AWG	

18	AWG	

18	AWG	

Rule	24	
360	GPH	($20)	

Optional	Solar	
Charger	

Recommended:	Genasun	
Charge	Controller	($65-$75)	

Blue	Seas	
Bilge	Pump	
Switch	($38)	

Water	Witch	
Model	101	Bilge	
Switch	($39)	

In-Line	10A	
Fuse	Holder	
($10)	

Ganz	GSP-6	Solar	
Panel	($75)	 18	AWG	

18	AWG	

Basic	Electric	Bilge	Pump	Circuit	
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VHF	
5.5/0.3	amp	

4	amp	

20A	
ANL	

Auto	

Manual	

Off	
5.0	A	

Battery	Box	

Electronics	Box	

7.5	amp	

1.0		amp	

1.0		amp	
10
.0
	a
m
p	

1.0		amp	

10	AWG	

10	AWG	

18(?)	AWG	

18(?)	AWG	

12	AWG	
12	AWG	

12	AWG	

18	AWG	

12	AWG	

12
	A
W
G	

20/2	Cable	

VHF	Radio)	
Spare	(Panel	Lights)	

18	AWG	

“Gucci”	Bilge	Pump	Circuit	Integrated	with	Fixed-Mount	VHF	
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Voltmeter	 Bilge	Pump	Switch		
3-Position)	

Whale	Gulper	220	Pump	

Ganz	GSP-6	6W	Solar	Panel	

Water	Witch	Model	
101	Bilge	Switch	LiFePO4	Battery	

Genasun	GV-5	Solar	Controller	

Water	Witch	Bilge	Pump	Counter	



Mounting	the	Pump	

• Whale	Gulper	220	Pump	
–  Positive	Displacement	Pump	
– Not	Waterproof;	Needs	to	
be	Keep	Dry	

– Alternate	Whale	
Submersible	Pumps	are	
Waterproof	

• Mounted	to	Forward	
Bulkhead	

•  Discharge	Through	Deck	
•  Inlet	Hose	Led	to	Aft	Sump	
Well	
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Solar	
Panel	

VHF	+	

Bilge	
Switch	

Battery	

Bilge	
Pump	

VHF	-	

Electronics	Housing	Cable	Penetrator	Layout	
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LiFePO4	Battery	Characteristics	
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Battery	Sizing	
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Input Data into Yellow fields only! DOD	 90%	
Average	Voltage	 13.2	

		 Avg Current Average  Average EOL SOC 80%	
Appliance Draw (amps) Daily Use Consumption 

		 		 		 		 		 at 12VDC (hours/day) (AmpHours/day) 
		 Marine Solar Panel Size Calculator 		

		 		 		 		
		 		 		 		 Bilge	Pump	 4.0	 1.0	 4.0	
		 		 		 		 GPS	 0.5	 0.0	 0.0	
		 Number of Amp/Hours used Per day* 0.92 		 TV	&	DVR	 6.0	 0.0	 0.0	

		     		 VHF	(receive)	 0.3	 6.0	 1.8	
		 Number of Hours of Direct Sunlight per day 10.0 		 VHF	(transmit)	 6.3	 0.1	 0.6	
		     		 Instruments	 0.5	 0.0	 0.0	
		 Minimum Watts Required 1.1 		 AutoPilot	 2.0	 0.0	 0.0	
		     		 Medium	Fridge	 5.0	 0.0	 0.0	
		 Recommended Panel Size (add 20%)  1.3 		 Stereo	 2.0	 0.0	 0.0	
		 		 		 		 Anchor	Light	 2.0	 0.0	 0.0	
		 		 		 		 Laptop	Computer	 4.8	 0.0	 0.0	

* Add up the average amount of time (in hours) that your onboard 12VDC Other	 0.0	 0.0	 0.0	
electrical appliances are used per day using the worksheet on the right.  		 		 TOTAL 6.4 84.9	

7.1	Amp-Hr	 94.3	W-hr	

		       		 		
Battery	capacity	

should	be:	 117.9	W-hr	
****Electricity capacity is expressed in Amp Hours.  If you use a 5 amp appliance for 2 hours that's 10 Amp Hours. 8.9	A-Hr	
Batteries have a  Amp Hour Rating and your battery bank is the key of any electrical system.  It is important 
to list every item that uses battery power in your boat  This includes not only DC lights, radio, etc, but also AC  
items that run off the inverter such as a Micorwave or TV.  Basically we are powering AC applicances from 12V DC 
Batteries through the inverter so converting AC amps to DC amps is required.     		 		
ex - an AC appliance, if you know the Amps mulitply by 10.  So 8 Amps AC = 80 Amps 		 		
For DC or AC Appliance, if you know the Watts divide by 12 and now you have the AMPS. 		 		
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ANCOR	
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Water	Witch	Bilge	Pump	Counter	
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Blue	Sea	Systems	Pump	Switch	

28	



4.3	x	2.2	x	0.9"	

Genasun	Solar	Charge	Panel	Controller	
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5025	
	

ST	Blade	Fuse	Block	
6	Circuits	with	Negative	Bus	and	Cover	

	

30	


