
Power house

This month in our 
‘Back to Basics’ series, 
Cathryn Hickey, 
Executive Director 
for the National 
Skills Academy 
for Environmental 
Technologies, 
introduces the 
fundamentals of 
heat-led micro-CHP 
systems.

79

RENEWABLES

The National Skills Academy for 
Environmental Technologies 
helps businesses get the 
skills and knowledge to take 
advantage of the market 
opportunities presented by 
renewables. As part of its 
offering, the Skills Academy 
delivers a Level 3 qualification 
in environmental technology 
awareness, designed 
specifically for non-technical 
staff or more generally for 
anyone interested in these 

systems. Understanding the 
Fundamental Principles 
and Requirements of 
Environmental Technology 
Systems is delivered through 
the Skills Academy’s network 
of training providers, providing 
a background in renewable 
systems which is ideal for 
non-technical staff, or anyone 
interested in low carbon 
alternatives to fossil fuels.

About the NSAET

A 
heat-led micro-
combined heat and 
power (micro-CHP) 
system generates heat 

primarily for domestic hot water 
and space heating. The system 
also generates some electricity 
when responding to a demand for 
heat. Micro-CHP units are typically 
up to 95% efficient with energy 
flows of approximately 80% heat 
output and 15% electrical output 
(see Figure 1).

Although micro-CHP units 
have existed for some time, units 
suitable for domestic installations 
have only recently become 
available – these are gas-fired 
only. Other fuels options may be 
available for non-domestic units.

Micro-combined heat  
and power units
Currently, heat-led micro-CHP 
units are engine or turbine-based. 
Fuel cell micro-CHP units are  
in development.

The internal components of 
a key engine or turbine-based 
micro-CHP unit are:
•	 An	engine	or	gas	turbine	
•	 An	alternator	
•	 Two	heat	exchangers	
•	 A	supplementary	burner	
•	 A	combustion	fan	
•	 Electrical	controls

Domestic micro-CHP units 
typically include a Stirling-type 
external combustion engine (see 
Figure 2), which operates in the 
following sequence:
1. When demand for heat occurs, 

a gas burner provides heat to 
the Stirling engine unit, causing 
it to operate.

2. The Stirling engine unit includes 
a generator comprising a 
piston that moves between 
a copper-coil. As it operates, 
electricity is generated 
providing the engine runs for  
a minimum period of time.

3. There is a limit (typically 25% 
of the total unit output) to the 
amount of heat that can be 
provided during the operation 
of the Stirling engine.

4. When additional heat is needed 
to meet higher demand, the 
supplementary burner operates.
 

Electrical output and  
system connections
A domestic micro-CHP unit will 
typically generate between 1kW 
and 1.5kW of electricity. Larger 
micro-CHP units can generate 
up to 5–6kW of electricity. 
Any surplus electricity can be 
exported to the distribution grid 
(see Figure 3).

Regulatory requirements 
relating to micro-CHP systems
The installation of a micro-CHP 
system will require compliance 
with a number of regulations, 
including health and safety, 
water, electrical and building 

Baxi's Ecogen micro-CHP unit



Section of Regulations
Relevance or potential relevance to  
mCHP system installation work

Structure Where the mCHP unit and other components 

put load on the structure.

Fire safety Where holes for pipes etc. may reduce the fire 

resistant integrity of the building structure.

Site preparation and 

resistance to moisture

Where holes for pipes etc. may reduce the 

moisture resistant integrity of the building 

structure.

Resistance to the  

passage of sound

Where holes for pipes etc. may reduce sound 

proof integrity of the building structure.

Sanitation, hot water safety 

and water efficiency

Hot water safety and water efficiency.

Combustion appliances  

and fuel storage system

mCHP units are a heat-producing combustion 

appliance and must be installed safely.

Conservation of fuel  

and power

Energy efficiency of the system and  

the building. 

Electrical safety  

in dwellings

Safe installation of electrical controls  

and components.
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Figure 2. Example 
of a micro-CHP 
unit with a Stirling 
engine.

Figure 3. Micro-CHP 
unit electrical 
connection options.

regulations. The following table 
highlights sections of the building 
regulations that have, or may 
have, relevance to micro-CHP 
system installation work.

Building location and feature 
requirements for the potential 
to install a micro-CHP
The following building and location 
factors will need to be considered:
•	 A	suitable	route	and	

termination point for the  
micro-CHP unit flue system.

•	 A	suitable	heat-demand	–	
heat-led micro-CHP units only 
generate electricity when the 
unit engine is able to run for a 
minimum period of time. 

•	 Additionally,	the	unit	will	not	be	
as efficient if it cycles on and off.

•	 Small	dwellings	and	dwellings	
with low heat demand are not 
usually suitable for a heat-led 
micro-CHP system.

Advantages and disadvantages 
of micro-CHP
Typical advantages of a micro-CHP 
system include:

•	 Domestic	mCHP	units	are	
now similar in size to a central 
heating boiler.

•	 Heat-led	mCHP	units	 
produce electricity while 
generating heat.

•	 Units	are	eligible	for	Feed-in	
Tariff payments (subject to 
conditions).

•	 A	mCHP	unit	does	not	rely	
on building orientation or 
weather conditions to generate 
renewable electricity. 

Typical disadvantages include:
•	 The	cost	of	domestic	mCHP	

units do not compare favourably 
to central heating boilers. 

•	 Heat-led	mCHP	units	are	not	
suitable for properties with low 
heat demand.

•	 Heat-led	mCHP	units	have	a	
limited electrical generation 
capacity.

•	 Unlike	other	renewable	electricity 
producing technologies, mCHP 
is a low carbon rather than 
zero carbon technology. ■

Visit www.Installeronline.co.uk
for the latest industry News and articles

Table 1. Building regulations that have relevance or might have relevance to 
micro-CHP system installation work.

Figure 1. Typical 
micro-CHP system 
energy flows.
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