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Micro-Combined Heat and Power (µCHP) or Micro-Cogeneration is a technology allowing to produce distributed electricity (electrical
power below 36 kWel).The electricity can be consumed locally in the building or in the neighborhood area while thermal energy can
be recovered to satisfy space heating (SH) and domestic hot water (DHW) demands.
The aim of the study is to assess multiple Stirling-Engine µCHP system designs in various residential households by comparing
performances inside a building and to explore a methodology to evaluate the potential of such systems.

- Evaluation of a 3 kWel micro-turbine cogeneration system for providing DHW and/or SH needs in apartment buildings is ongoing.
- Evaluation of multiple combinations of µCHP systems and buildings will be led.
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A grey-box µCHP model [1] adapted to
building energy simulation is used.

Performance equations for steady-state operation:

Performance equation for start-up phase:
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MODELING
- Modelica libraries [2] to get dynamic HVAC systems

models.
- Dynamic representation of thermal needs[3].
- Stochastic electrical consumption and occupancy profiles

[4] with 10 minutes timestep.

Three real configurations of a Stirling Engine µCHP with thermal storage in a typical single
family household are compared with simulations for different levels of energy needs.

“High” consumption building case “Low” consumption building case

Performances are shown for 2 building cases in terms of energy use of auxiliary burner,
primary energy savings, annual number of ON/OFF cycles.

Figure 2 : Three thermal energy storage configurations proposed by manufacturers for a Stirling Engine 

Figure 5 : Example of results for a 2 different single family households equiped with Stirling Engine
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Conclusion : the « best » storage configuration is not the same according to the building.
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EVALUATION
Performance criteria are used :
- Primary Energy Consumption
- Electricity Selfconsumption
- Global Cost
- ON/OFF cycles

Comparison of operating conditions: Comparison of thermal losses:

ηth = 83 % (HHV)

ηel = 12 % (HHV) 1 kWel

7 kWth

+ 20 kWth
(auxiliary burner)
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Figure 3 : Annual number of ON/OFF cycles of the Stirling Engine according
to the hydraulic configuration and to the size of the tank

Figure 4 : Annual thermal energy losses in storage according to the hydraulic
configuration and to the size of the tank

Figure 1 : Experimental data from Bouvenot, 2014 [1]
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