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•	 The new models, along with the new non-
HVAC electrical and DHW usage profiles, 
were applied in the modified building 
simulation tools to assess the performance 
of specific prototype, early market, and in 
some cases, hypothetical cogeneration 
devices and applications. The energy-related 
CO2 emissions and primary energy use 
of the small-scale cogeneration devices 
were compared to the energy-related CO2 
emissions and primary energy use that would 
be associated with servicing the houses 
with electricity from the central grid and 
with natural gas boilers and furnaces in four 
countries for a wide range of conditions: 
climate, house thermal characteristics, 
occupant behaviour, integration with HVAC, 
control strategies, etc. The findings from 
these initial assessments are:

•	 The basis of comparisons for small-scale 
cogeneration devices must be well-defined 
and should consider the current and future 
options for grid supplied electricity as well as 
current high performance and future options 
for space and domestic hot water heating.

•	 Despite the lacklustre performance of 
some current prototype and early-market 
cogeneration devices, the current detailed 
analyses for the building cases analyzed 
show that when coupled to HVAC and 
domestic hot water systems, the devices can 
reduce primary energy consumption by up 
to 33% and GHG emissions by up to 23% 
relative to conventional heating technologies 

(condensing boilers, furnaces, DHW heaters) 
and grid electricity in Europe. In one region of 
Canada, GHG emission reductions of up to 
22% can be achieved, despite higher primary 
energy consumption. 

•	 However, when specifically compared 
with grid electricity where hydroelectric 
and nuclear power generation now form a 
significant portion of the mix (e.g., the Swiss 
electricity grid), some of the cogeneration 
cases analyzed lead to reduced primary 
energy consumption of 1% to 14%, while 
others show an increase of up to 9%. 
However, all cases lead to increased GHG 
emissions of between 5% to 43%. 

•	 Cogeneration devices with low electrical 
conversion efficiencies must have very high 
thermal conversion efficiencies (i.e., they 
must recover energy through condensing 
the water vapour in the exhaust gases) 
to compare favourably with conventional 
(condensing) heating technologies and grid 
electricity. 

•	 Another crucial issue in terms of overall 
annual system energy efficiency is the 
appropriate sizing of the residential 
cogeneration device. Preliminary analysis 
indicates that for maximum efficiency and 
GHG emission reduction, the annual heat 
output of the cogeneration device should be 
in the range of 80% to 90% of the annual 
building heat demand (the remainder being 
supplied by a back-up heating device).   
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