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Microgenerationis the production of low-carbonheat and/or power by individuals
to meet their own needs Severaltechnologiesenable homesto becomeenergy
producerswith much higher efficiency than centralisedpower stations, and can
allow amoveto lower carbonfuels

Presenting author: lain Staffell, Chemical Engineering / Economics, University of Birmingham, BESf@ld.gmail.com
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Loft insulation

It isdifficult to assesshe economicand environmentalpotential
of thesetechnologiesdrom previousstudies Opinionis divided
on their relative merits, with each study recommending a
different technology At the extremes, microgeneration is
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Renewablgechnologieshave beenwell promoted and achievedsignificantmarket
sharesn EuropeandJapan Otherlow-carbontechnologiesouldachievesimilaror
greater savings,giventhe samelevelsof promotion and uptake Together,these
couldgreatlyreducecarbonemissiondrom the domesticsector(24%of UKtotal).

TheUKEnergyResearclCentrecommissionedan interdisciplinary projectto assess
microgenerationtechnologies ¢ integrating behavioural and policy issues with
technologyreviews,simulationsand economicappraisal

Harnessinghe sunand wind giveszero-carbonenergywith
zero fuel costs The embodied energy of constructionis
quickly paid back, howeverthe high installed costsof roof-
mounted technologiesmake financialpaybackslower Small
energy yields mean that the
Impactper houseis relativelylow:
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A Natural gas heating is substituted with higher
cost and higher carbon electricity, but the

expensivamistake¢ dependingon who doesthe calculations

In this work, each technology was reviewed individually,
focusingon the realworld performanceachieveawheninstalled

simulationsand field trial data were usedto produce a cross
technology comparisonof the sector, estimating the carbon
savingsand costsin the UKresidentialsector

Biomasdoilersand heat pumpscanmeet the entire
emand with sustainable energy from the
environment 85% of the energydemanded
Khomesis heat, meaningthesetechnologies
canoffer the greatestcarbonsavings

: glazing

ddddddddd

; insulation
nnnnnnnnnn

boiler

P Heating controls,

aaaaaaaaaaaaa
ttttttttttttttttttt

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

in the new energy performance certificates now
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A widely criticised RICS study that
suggested 54100 year payback times
for PV, and 15@00 for solar thermal

Combined heat and power generation on the domestic
scaleis still an emergingfield, with eachtechnologyhaving
only 1 commercialproduct available Naturalgasis usedat
present, but all technologiescould use biogasif suitable
Infrastructureand economicincentivesare developed

Stirling Engines
A Popular in the UK in part due to large heaitput,
however this limits suitability to larger houses.

majority of energy comes from the air or ground. A Electrical efficiency is very low, and highly sensitive to
A Specifications can be misleading as performance operating patterns.
varies strongly with external temperature.

A Costs vary significantly between designs,
particularly with installation of ground heating

A Field trials show performance can colls.
ne better than expected from the overcast British skies.

A However, poor installation and lack of system monitoring
owers energy yield substantially in >2/3 of installations.

A The most widely used microgeneration technology: overBK)maSS

30 million installed worldwide;100,000 in the UK.
A In boiler integrated systems, energy yield depends
strongly on consumer behavio(gee previous poster)

A Currently only available in Japan and USA at 1kW leve
A Can only run at full power, so do not provide an optime
match between supply and demand.

A First products to go on general sale next month in Jap:
A High electrical efficiency promises large benefits.
A Cost, lifetime and reliability must be improved first.

A Wood burning boilers can replace a traditional
heating system, or room stoves can augment it.
A Improved supply chains are needed in the UK,

giving increased availability and awareness.

Micro-Wind
A Much bad press in the UK after recent trials showed
urban sites produce just 1/10 of claimed energy yields.

A Onsite wood storage limited to larger homes.
A Periodical cleaning is seen as inconvenient, but
can engage users with their energy consumption.

A Isolated rural areas (10% of UK homes) with high wind A LCA suggests a carbon content of30s/kWh for

speeds should be chosen, where it is financially viable.

wood pelletsc If they are sustainably replanted.
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A Monte Carlosimulationof eachtechnologywasmadefrom thesevalidatedperformancefiguresin Wind
the UKdomesticmarket Therangeof carbonsavingsand costsis evidentin the adjacentgraph 5 —Biomass

A Biomass andural wind offer the largest and cheapest carbon reductions respectiyblywever S %’gggifgg'”e

both have a limited market due to the available resource. gl - PEMFC
A Cheaper models of heat pump (esp. air source) are the most cost effective mainstream optiog. i SOFC
A The high cost of CHP systems is a problem today, but 50% reductions are expected in 5 yeafs. 5 i;:f
A The UK market for manytechnologiesis uncompetitive,as poor consumerawarenessallows an E

oligopoly of installersto apply large profit margins Installed costs for heat pumps or solar =

thermalvaryby a factor of 5 or more, with little technicalreason 3 £100 .
A Thereare many discrepanciedbetweenY' | y dzF | CelaideNas éfficiency,yield and costand s £

those seenin practice Thiscouldleadto individualtechnologies(i.e. wind) or microgeneration S, IS

asawholebeinggivenabadimage,andlosingconsumertrust. = C_S;

S =

A No single technologyis the Wa A & ¢@zfS il de@arbonisingheat supply is the route to the c‘; g W

greatestUKsavings Severatechnologiesavailablenow canreducedomesticemissiondy >25% ©  £10 -
A Investmentin certaintechnologiescanalreadybe considered¥ @ | for 828 y Sw@ufder £100T 0 0.5 1 1.5 2 2.5 3

of CQ. Incentivescanhelp uptake,but cruciallythe UKlacksawarenessand understanding

Annual carbon savings (T / houselelative to grid & condensing boiler
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