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Co-funded by the
Erasmus+ Programme
of the European Union

Renewabled Summary

To equip the learner with the basic
knowledge and skills required to understand
how Renewable Energy is used and the
benefits ofthese technologies
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Renewableg Obijectives

|dentify examplef the different typesof technologythat qualify asprovidingrenewableenergy
Outlinerenewableenergytechnologiessuitablefor spaceheatingand cooling,and water heating
Outline and discussthe minimum level of energy provision required from renewable energy
technologiego complywith NationalnZEBequirementsusingcasestudies

Understandthe principles of micro generation and how it can benefit complianceof nZEB
buildings

Discusandunderstandthe details of specifictechnologiesappliedegsolar,thermal,geothermal
Outlinethe relevancdor longandshort-term energystoragefor renewablesn buildings
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Renewableq Content

Topic X Introduction to Renewables
Topic 2 Renewable Heating and cooling

Topic 3 Micro generation of electricity anstorage
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1. Introduction to Renewables
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Renewable Energy

Co-funded by the
Erasmus+ Programme
of the European Union

What is Renewable Energy?

G ¢ K&arlyzeroenergyrequiredin a building(NZEB¥hould be coveredto a very significantextent by energy
from renewablesourcesjncludingenergyfrom renewablesourceproducedon-siteory S I ND € €

Renewablegomefrom natural sourceghat are replenished

A Sourceof renewableenergyinclude solarthermal, solarphotovoltaic,wind, bioenergyhydro, wave,tidal, &
geothermalenergy

A Low carbon technologies are not completely renewable as they may still have carbon emissions associated wit
it, albeit much smaller thafossilfuel burning technologies.

A Heatpump and combined heat and power (CHP) are two low carbon technologies that are used for heating
buildings in order to reduce the operational costs and CO2 emissions.

A Whencoupled to renewable energy sources, heat pumps are completeigsiondree and theenergy that heat
pumps produce is still classed as 'renewable’, even though the pump itself is powered by electricity
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Renewable Energy

C2NJ RgSttAy3ITaT awSySgloftS 9ySNHeé&¢ gAft

Heating

A Biomass and Biofuels

A Heat Pumps (ground, water air source
A Solar Thermal

Power Generation
A Solar Photovoltaic
A 2 AYR 04l SN2ISYSNFU2NED
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Renewable Energy from Heating Appliances

A Energy from renewable non-fossil energy sources e.g. solar energy
(thermal and photovoltaic), wind, hydropower, geothermal, ambient
energy,waveandtidal

A Biomassand biofuels are alsoconsideredasrenewable

A Appliancesnust be designedto run on these fuels only, i.e. incapableof
providingthermal energyfrom fossilfuels

A A boiler capableof utilizing coal or peat, in addition to a biomassfuel
would not be considereca renewabletechnology

A Smallscale CHP(combinedheat and power) can also be used, providing
electricityandheat simultaneously
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Minimum Renewable Energy Rat(®RER

TGD Part [2019: Renewable Energy Rati

20% ofregulatedprimary energy demand

A Regulated energy demand includes heating, cooling, domestic hot water,
ventilation and lighting
A It does not include household appliances
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Heat Pumps Contributing Towards Renewable Energy Requirelng;;“nqggfg:g;mme

of the European Union

Primary energy factor for electricity 2.08

COP (coefficient of performance) for most heat
pumps

A If the COP is higher than primary energy factor, the difference can be counted

towards renewable energy contribution
A Many dwellings meeting renewable energy requirement through heat pumps

alone (without solar systems)
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Energy Efficiency Labels: Heat Pump

Rating for domestic

Rating for — sc wc | _—" hot water

heating

Noise levels for
iIndoor unit  —___

uyzZ syZ

vz | V2 Power output (heat
e 2 1L~ load) in 3 different

Noise levels for of? .
. d climate zones
outdoor unit i .
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Solar Radiation

V4

A{2Ff 1 NI N RAIFTGAZ2Y NBFSNE (2 GKS | Y2dzyi
A Measured in kWh/ryear
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systems (photevoltaic or solar thermal)

A Be aware of risk of overheating (shading anghtyie)!
A Amount of energy will vary with orientation
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Heat Pump Types

A Air-source(taking heat from the ambient air)

A Geothermal (taking heat from the groundorizontal and vertical)

A Water-Sourcgtaking heat fronwater/well)

A Air-sourceheat pumps are the most popular due to cost of installatioro need for
loop in ground or invater.
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Heat Pump Types

Three types of Air Source Heat Pumps:

1. Air-to-Water (Ground Source, GSHP and Water Source, WSHP)

Extracted energy from outside air is transferred through a heat exchanger
to water; can providdull Heating & DHW production

2. Air-to-Air (Air Source, ASHP)

Extracted energy from the outside air is being transferred through a heat
exchanger to air; these systems can providelfahlting ony

3. ExhaustAir (EAHP)

Extracts heat from thexhaust aiof a building and transfers the heat to
the supply air, hot water and/or hydronic heating system
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2. Renewable Heating arndooling

Energy Efficiency for Construction:
Renewables
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Heat Pumps: Key Concepts

Compression Expansion

When you compress a gas, it heats up When you expand a gas, it cools down
(feel the heat from a bicycle pump)

(feel the coolness from spraying deodorant)

Heat pumps compress & expand refrigerants as above to transfer heat from otdsitsde.
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Winter Heat Pump Refrigerant Cycle

Outdoor Call o

Lowpressure
Lowtemperature Gas

Reversing Valve

Refrigerant
absorbs heat fro

£ | air and boils to a
» B == | vapor
— o3
[ [ ]
| s— |
Compressor |8 —
s |
s |
. . | s |
Expansion Device ——
Low-pressure
Lowtemperature gas
Highpressure
Lowertemperature Liquid
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Highpressure
Hightemperature Gas

Indoor Coll

» Warm Inside Air

Refrigerant releases heat to
air and returns to a liquid

state
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Heat Pump Efficiency

Heat Pump efficiency is the ratio of the heating or cooling delivered to the
electrical energy required to operate the system

Heating ratios are quoted in two ways:
A Coefficient of PerformancéCOPY; the ratio of heating delivered to the

electrical energy input, based on kdsting withset indoor and outdoor
temperatures

A Seasonal performance factdSPF) the ratio of heating delivered to the
electrical energy input, taking into accountitdoor temperature variation
throughout the year

A COP generally higher than SPF, but SPF a more realistic measure
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Heat Pump Operating Temperatures

A The majority of heat pumps have aperating limit of 5@C¢ 55¢C. Reducing the
output temperature will increase performance

A ldeal flow temperature = 36C for UFH systems and d5for low temperature
radiator systems.

A Heat pumps ar@ot suitable for traditionally sized, high temperature wet radiator
distribution systems

A Alsonot suited to providing all the DHVds they cannot raise water to that
required (6@C) to avoid risk of Legionella.

A Most heat pumps use a booster heater/electrical immsgon to complete the Anti
legionella/Disinfection cycle.

A A few heat pumps, however, can provide output temperatures of up tCémd
specially designed two stage compressor heat pumps can provide output
temperatures of up to 8€C.
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Heat Pump Space Heating Controls

Main Objective
Operatethe heat distribution systemat the lowest temperaturethat will meet
the comfort requirementsg this will optimiseefficiencyof the heatpump.

ThreeControlOptions.

1. Weather Compensation most efficient form of control. The output
temperature from heat pump is adjusted according to outside air
temperature

2. RoomThermostat thermostatin the housecanbe usedin conjunctionwith
anoutsideair temperaturesensorto influencethe curvecontrol function.

3. Fixed Temperature heat pump switchedon and off by an in-built return
temperature sensor and always operates up to its maximum working
temperature Doesnot offer optimumsavinggrom the heatpump.

| \ / Ry
Insert Organiser Logo Here ) r TUS
Energy Efﬁciency for Construction: For illustrative purposes only ~ . Technological University of the Shannon:

eeeeeeeeeeeeeeeeeeeeeeee | Midlands Midwest
Renewables presentation - 2 Dliscoil Teicneolaiochta na Sionainne: GONSTRUCTION

_— j— aownainne
Ty L0 Tire larthar Lair HI.UEPR"‘I




Co-funded by the
Erasmus+ Programme
of the European Union

District Heating and Heat Metering

A District heating systemdeliver heat for
both space heating and water heating

’0 B
through a network of insulated underground ol % 1
pipelines. 1T] w

oS
oY

A A heatmeteris a device which measures thermal energ:
delivered to a dwelling, by measuring the flow rate of th
heat transfer fluid and the change in its temperature
between the flow & return.
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Photo Voltaic vs Solar Thermal Systems

A PV system is used to convert solar
radiation (provided by the sun) into
electricity.

Solarthermal systemusesthe suns
energy to heat water.
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Working Principle Solar Thermal Systems

Heat from Heat from boiler
solar Or immersion
collector heater
Cold
Cold : .
store or Dedicated Domestic
water g direct I pre-heat —® | hotwater —» To taps N
supply cold storage storage
. J
Y
These two storage types can be combined together into one store (dual fuel) or left as two separate stores

Figure H1: Working principle of solar water heating.
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Typical Thermal Préleating Arrangements

V, = dedicated solar
storage volume

V, = daily hot water
demand
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