An Elegant Onboard Heating System                                                                Aug 2007
Our C34, Windseeker, is based on Lake Superior where the season is short and water cold, often in the 40's even in August. Consequently a good onboard heating system is very desirable.

In a previously owned C30, I had installed a forced-air Espar in the sail locker with two outlets in the salon. This kept the boat relatively comfortable, due to its open plan, but with three separate and larger areas to heat in the C34 this scheme appeared to have disadvantages. Another problem was the noise from the Espar due to high volume airflow through relatively small ducts. The deciding factor for an alternate system was the almost total lack of spaces where air ducts could be run within the C34.

Thus an Espar (or Eberspacher) hydronic (hot water) heating system appeared to be the best solution. The small water pipes can be routed easily through the restricted spaces available. Also, these units are used extensively for heating the sleeper cabs and diesel engines of large trucks (as Eberspacher heaters) so it was possible to avoid the typical "marine" price markup. The entire Windseeker heating system cost was approximately $1200 in 2002.

The system design was done and a D4W SC 4000 Watt (13,658 BTU/hr) Eberspacher truck system purchased from a local truck supply company. Both price and current consumption favored custom built heat exchangers for the system so these were also designed and built using readily available components.  The only "marine" parts necessary were the through-hull exhaust fitting and the thermostat. These were obtained from the Canadian Espar firm which buys Eberspacher units from the German factory and makes up the Espar marine heating systems sold in North America. 
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Photo Heat Exchanger Assembly
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Photo Aft Cabin Heat Exchanger
The heat exchangers were built using small commercial finned radiators from Lytron, Woburn MA, typically used in refrigeration systems. These were coupled with very low current muffin fans for air circulation and louvered teak grilles purchased from West Marine. They were installed with one each in the forward and aft cabins, two in the salon and one in the head.
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Photo Fwd Cabin Heat Outlet
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Photo Salon Heat Outlet
Hot water distribution piping is 3/4" and 1/2" CPVC household hot water pipe. Flexible 3/4" rubber tubing, supplied with the truck kit, was used from the DW4 hydronic "furnace" to the CPVC system. The CPVC pipe was easy to run, even through the tight spaces available in the C34. Flex tube connectors from the CPVC to the heat exchangers are stainless steel mesh covered flex water pipe couplers for home faucets. The water system is filled with a 50% ethylene glycol auto antifreeze solution to withstand sub-zero winter temperatures. The expansion tank (an auto cooling system overflow tank) is located in the cockpit locker.
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Photo Hydronic Furnace
The DW4 combustion unit is mounted in the head under the sink (the sink drain was disconnected for the photo). The 25mm (1") stainless steel flex exhaust line was run up and through the port cockpit locker, exiting through the cockpit coaming just aft of the shore power cord fitting. It's fortunate that the space under the sink in the head extends aft under the space forward of the fuel tank and under the forward end of the cockpit locker, allowing a clear run vertically for the exhaust pipe.
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Photo Exhaust Outlet

The stainless steel exhaust system muffler, included with the DW4 SC truck kit, was also located in the cockpit locker. Exhaust pipe and muffler are wrapped with two layers of fiberglass water pipe insulation with 2" wide fiberglass tape wrapped over that. The outside of the exhaust system insulation is only warm to the touch. No soot and very little odor emanate from the exhaust.

The DW4 unit contains the combustion chamber, diesel fuel pump, diesel filter, ignition glow plug, blower for the combustion system and a circulating pump for the hot water. It also has a thermostat for maintaining circulating water at 160 degrees F when the main switch is on. Thus the thermostat in the salon only controls the air circulating muffin fans for the heat exchangers. The control unit for the D4W is entirely solid-state. It provides a modulated flame to maintain the 160 F circulating water temperature, purging of the combustion chamber on start-up and shut-down, and system safety monitors.

The DW4 SC kit comes with very small, tough plastic tubing for tapping into the diesel fuel supply line. This was connected into the fuel line between the engine fuel filter and the electric fuel pump using the supplied tee fitting. Thus the DW4 receives filtered fuel, though as noted above there is a fuel filter within the unit. Fuel consumption is only 1-2 quarts a day, even in the coldest weather.

While the system installed in Windseeker provides only the hydronic space heating system, other system options are possible. In a truck application the DW4 typically provides standby engine heating as well as sleeper-cab heating so engine cooling system and Eberspacher hydronic systems are combined. This allows the truck engine to provide heat for the sleeper-cab while it is running and so long as truck engine coolant is over 160 F the DW4 never fires up. When the truck engine is shut down the DW4 takes over and keeps both engine and sleeper-cab warm.

Thus by combining the diesel boat engine primary cooling system with the DW4 hydronic system it would be possible to alternately use engine heat for cabin heating or even provide domestic hot water as well as standby heat for the engine from the hydronic system. The DW4 SC manual provides plumbing instructions for these various schemes and Eberspacher offers the necessary sectionalizing and check valves to accomplish it.

The hydronic system in Windseeker has been used regularly for five years now with almost complete satisfaction. It's necessary only to flip the switch, set the thermostat and enjoy comfortable heat throughout the boat in any weather with virtually no sound. It also keeps the boat drier on cool, damp days.

The "almost" complete satisfaction is that when the forward or aft cabin doors are closed in very cold weather the cabins tend to get too warm for comfortable sleeping. This, of course, can be fixed by installing separate thermostats for the heat exchanger fans in the two cabins.  Zoned heating in a 34' boat, quite the ultimate!

Jim Moe
