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Project Summary
This project involves a micro-CHP, or combined heat and power unit for residential applications.  The unique nature is that this will be the first stage of developing a low cost air cooled unit suitable for the residential U.S. market.
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A small displacement, single cylinder engine will be provided, converted to run on natural gas (or propane for portable use for this project).  A multi-pole, permanent magnet direct current generator will be attached.  A condensing, exhaust gas heat recovery unit will be fabricated and attached.  This will be an exhaust gas to hot water heat exchanger.  
A DC or AC power take off system will be designed and connected to the generator output.  This will allow us to run and test the CHP unit under load for acoustic and thermal performance. 
Jim Leidel will assist with the design and provide the electrical DC and AC power take off system as well as assist in its assembly and connection to the microCHP unit.
Design Choices
1.  AC or DC power take off system.  This will be an engineering & economic decision.

2.  Build a natural gas fuel conversion kit, or buy off the shelf.
3.  Size of the engine (based on desired electrical output and engine power/torque curve)
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Potential DC System Schematic - Hybrid System
A rough task list might be as follows:

1. remove fuel tank, muffler, carburetor, and pull start

2. couple the DC generator to the engine

3. install gaseous fuel conversion kit

4. install exhaust gas heat exchanger

5. fabricate engine base and sound insulated enclosure

6. connect to DC power take off system (including battery / inverter setup)

7. test the sound and thermal performance under load

Potential AC System Schematic - Hybrid System



AC System Schematic:  Induction generator, direct to grid
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