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INVESTORS
IN THE

AGENDA ENVIRONMENT

u  The challenge

u Importance of energy managemeqbehaviours first, technology second
u Fabric First approach, including buildmegjulations
u Low carbon technologies
u Lighting
u Heating
u Controls and additional considerations

u Infrared
u Heat pumps
u Renewables
u Solar PV
u Solar thermal
u  Wind
u Battery Storage

u Action plans
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Electricity flow chart 2018 (TWh)

THE CHALLENGE ==
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u Electricity use is set to rise
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u There is no silver bullet

Domestic

u  Solutions are still in the
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THE CHALLENGE

u

Natural gas flow chart 2018 (TWh)
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INVESTORS
ENERGY MANAGEMENZBEHAVIOURSIRST 'E"'N\T,.*A%Nmﬁ

u The energy need of the building must be understood first
u Technology needs to match what is possible, not what is needed

u Measuring your data is key, both to understand how energy is being used; but also for
benchmarking

u Use baseline data to benchmark any chang#ss measures how effective actions /
Installed technologies are

u Need to target occupancy and behaviauechnology should support, not replace

www.lie.uk.com



INVESTORS
ENERGY MANAGEMENT TIPS 'E"'N\T,.*A%NMﬁ

u Understand your energy bills:
u Are they estimated or actual?
u Do you have a smart meter or h&burly meter?
u Are you entitled to one?

u Useful resources:
u https://www.ofgem.qgov.uk/consumers/householdasand-electricity-guide/understandyour-gas
and-electricity-bills
u https://www.moneysavingexpert.com/utilities/understandirgnergybills

u Halthourly data is king. If you have a Ratiurly meter, use the data provided regularly. If
you can get one, get one installed ASAP

www.lie.uk.com
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INVESTORS

ENERGY MANAGEMENT TIPS 'E"'N\T,.*A%Nmk

Vampire Loads
u Out of hours electrical usecan range from good (18%) to average (28%) to bad (35%+)

u Economy 7 (day and night rate) meters are great at identifying night usage, as are half hourly
meters; otherwise, manual reading at end of day and beginning of next day will provide
information as well

u Shut down checklists and procedures help to reduce use

u Computers, printers, vending machines, extractor fans, compressors, air conditioning
u This is wasted energy you are paying for

u ldentify what can and cannot be switched off, by plug where possible

u Introduce actions to encourage staff to switch off at end of the day

u Fit 7 day timers (~£3£10) on hard to access plugs or wherever possible
www.lie.uk.com



ENERGY MANAGEMENT TIPS

Building / Sector Room Type / Area

Timers and temperatures
u  Regular management of heating
schedule ensures wasted running time s SRV CECIERY
areminimised
Where thermostats are installec
ensure they are not in unrealistic places
(under equipment, next to windows, etc JeEUEERNEEE
In the same room)
u Where thermostats are not installegl
set up thermometers (or equivalent) to EEEIEIZEYE:
measure temperature in rooms and
compare to set temperature; adjust TR\
to balance the heating system better T
Reduce the temperature to the lowest

Sedentary Work

possibleg accept that not everyone will gepsee Bathrooms
be happy, so compromises are required_ Bedrooms

Source: Taken from CIBSE Guide A 9 Environmental Design

Banks, Post Offices

Computer Rooms

Conference / Board Rooms
General Office / Open Plan

Lobbies / Entrance, Toilets,
Waiting Areas
Kitchens (Commercial)

Dining Rooms

Factories / Warehouse Heavy Work

Corridors, Reception Areas,

Bars / Lounges, Restaurants /

Small Shops / Supermarkets
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Temperature fC)c

Based on winter operation, and
assumed normal clothing levels

1921
19-21
22-23
21-23

1921

1518
21-23

19-21
11-14
16-19
1921
20-22
1921
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BUILDING FABRIC ‘

Fabric First Approach Windows Walls

u Improving the thermal performance of a building will significantly 11% to 20% 10% to 20%
reduce the energy needed to thermally manage a building, both heating
and cooling c

u Itis now considered best to look at the fabric of the building first before _
you consider the systems that operate within m ,‘,{\/ &' .“_‘%f

Howeyer: ] o L o Air leakage Floor
u This works well for newbuilds but very difficult for existing buildings 15% to 25% 10% to 20%
u Retrofitting is necessarybut comes with significant complications:
u Overheating, poor ventilation, thermal bridging, condensation, etc.
Ceiling
u Itis also carries significant cost, with high payback periods making it 25% to 35%
difficult to justify financially
u There are also a lot @rganisationsvho do not own their buildings,
making this approach more problematic
u MEES regulations are being tightened to help push landlords towards
making improvements

Walls
15% to 25%

Windows
25% to 35%

ey
Air leakage Floor
5% to 15% 10% to 20%
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BUILDING FABRIC
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ENVIRONMENT

u U-Value = W/m2.k

Table 5 Upgrading retained thermal elements

Element’ U-value W/(m2.K)

u Measure of how much energy (Watts) passt () Threshaid ) improved
through asq.m Of bUIIdIng fabrlc for every ::::::i:::l;r:sotlj:t:rr]nalinsulation z: z::}j
degree diﬁerence between the Internal and :’:f:l::roof-insulation at ceiling level Z: 2?:
external temperature ot et i e = e

u The lower the number, the better the
materlal for InSU|atIOI’1 Historic U-values for non-domestic buildings (W/m*/K)

_ 1958 | 1965 | 1974 | 1981 | 1990 | 1995 | 2002 | 2006* | 2010* | 2013*

u UnderStandmg the W/alues helps measure |, nfa |1.42 |0.60 |0.35 |0.25 |0.25 |0.16 |0.25 |0.25
how therma”y efficient a bu”dmg IS Externalwall 1.7 |17 |10 |0.6 |045 |0.45 |0.35 |0.35 |0.35

: - : FI / / / /a |0.45 |0.45 |0.25 | 0.25 |0.25

u Understanding building regulations helps to+-— e

Windows nfa 2.7 5.7 2.7 5.7 3.3 2.0 2.2 2.2

suggest proposed requirements when
retrofitting any element of building fabric

*Since 2006, new buildings have had to meet a CO, target. This generally necessitates lower U-values.
Source: Building Regulations 2010, Approved Document L24, 2013 edition and older equivalents
www_planningportal gov.uk
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ENVIRONMENT

Thermal bridgingg significant barrier to retrofit; retrofit material needs to be
constant with no breaks between the internal and the external fabric
Need to considenatural ventilation or nighttime coolingto avoid
overheating

Best approach is to considigrcreasing thermal mase but this is long term
approach (for example, green walls/roofs)

Glazings an important element windows and doors are the weakest point
of building fabric

Triple glazings very effective; but carries significant cost vs improvement;
l.e. single to triple, yes, double to triple, no.

Roof insulationis cheapest and easiest option; as heat rises it is usually first
area for heat loss
Wallsoffer the next best option but come with compromise; cavity insulation
adds complication and potentially leads to thermal bridging and
condensation

Solid wall insulationis more expensive but offers a better solution; external
most expensive will move the external dimension of the building; internal
insulation cheapecg will reduce the internal dimension of rooms

Ventilation can be a large contributor to heat logsnostpassivehaus E '
buildings used mechanical ventilation with heat recovery to reduce heat lo: -
Insulating floorsis complex, ceiling/floor option is easiest; ground floor costt.

will vary depending on the material

www.lie.uk.com



LIGHTING

LED Lighting

u

u

u

Proven technology to save money instantly

Significant difference in lighting tapbetter
light for better running price

Average saving on lighting costs is around 50%
and paybacks can vary from under 2 years to
under 5 years depending on lighting profile anc
changes

PIR and Light sensors

u

u

u

To further improve on savings, PIR (movement
and LUX (light) sensors will reduce or turn off
lights when there is no movement or adequate
natural lighting

This reduces the time lights are on even furthe
and reduces risks dfehaviouralerror

Average savings of 30% on existing/installed
lighting running costs

llluminance

100

150

200

£10[0)

0[0)

Characteristics of
activity/interior

Very infrequent use
Visual tasks without perception o
detail

Infrequent use
Visual tasks need only limited
perception of detail

Occasional use
Visual tasks requiring some
perception of detail

Continuously occupied
Visual tasks not requiring
perception of detail

Continuously occupied
Visual tasks moderately easy

Visual tasks moderately difficult

Visual tasks difficult

Visual tasks very difficult

Visual tasks extremely difficult

Visual tasks exceptionally difficul

Representative
activities/interiors

Cable tunnels, indoor storage tanks,
walkways

Corridors, changing rooms, bulk stores,
auditoria

Loading bays, medical stores, switch rooms
plant rooms

Foyers and entrances, monitoring automatic
processes, casting concrete, turbine halls,
dining rooms

Libraries, sports and assembly halls, teachi
spaces, lecture theatres, packing

General offices, engine assembly, painting
and spraying, kitchens, laboratories, retalil
shops

Drawing offices, ceramic decoration, meat
inspection, chain stores

General inspection, electronic assembly,
gauge and tool rooms, retouching paintwor}
cabinet making, supermarkets

Fine work and inspection, hand tailoring,
precision assembly

Assembly of minute mechanisms, finished
fabric inspection
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HEATING ENVIRONMENT
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Consider the need for heating and how your heating is supplied

What type of boliler, how old, how is it managegifmers, do they work correctly?
What additional controls arpresent ¢ is it zoned heating? Does it measure external
temperatures? What internal thermostats are present and are they working?
Consider what water provision is made and how that water is heated?

Often, district hot water (DHW) systems are installed in buildings, which over time
building use changes, and DHW systems are no longer needed

Heating and storing water unnecessarily is a waste of energy; consider point of use
systems where appropriate

High cellings, high traffic entrance areas, large glazing facgaiesexamples of areas
where the heating will be problematic

www.lie.uk.com



HEATING

u Destratification fans
u  Useful for buildings with high ceilings, sports centres,
warehouses, etc.
u Pushes accumulated warm air from the ceiling towards gro
level
u Can reduce heating consumption by around 26% on averagc
u Very cheap and costffective option

u Air barriers hy

u Keeps up to 90% of the hot air from escaping through open do*-‘i'\‘

u  Useful for businesses that use heated air for thermal comfort inflk
delivery areas, also useful for reception areas or any location t
has high movement

u Can also be used in large chillers to keep hot air out when
opening or moving through doors

u Good for pubs that have external access for barrel delivery

u  Value Wrap Insulation / Jackets

u All pipes should be lagged, but it is often that plant rooms do not
have valves or fittings lagged due to the shape

u Costs of jackets range £2860 and can payback in under 5 years

.uk.com



INVESTORS
HEATING AND HOT WATER 'E"'N\T,rp';%wk

u  Weather compensation / Load compensation

u Weather compensation tracks the external temperature and adjusts heat of water accordicayty
save up to 20% on energy

u Load compensation tracks the internal temperatures and adjusts the heat of the water accordingl
u Bothadjust the flow temperature leaving the boiler to minimize energy

u Hot water can be provided through point of use heaters, these are more efficient than
managing large water tanks where a lot of water is not needed

u If heating is switched to an electric system, hot water will also need to be considered and
possibly heated electrically

u Instant hot water taps are ideal for spaces that use only a small amount of hot water in the
kitchen and can replace kettles, increasing the savings made

www.lie.uk.com



|NVESTORS‘
INFRARED HEATING ENVIRONMENT

u

Infrared Heating Panels

u

c Cc C C

Traditionally, heating is supplied via convectipeither an electric
OAAEAOTI Oh 1T O A OxAO6 OAAEAOI O ATTTAAOAA O A Ai
Air is a poor conductor of heaand porous buildings mean air |
changes quickly

Not all rooms require full room heating, some spaces only need
zones heated —
Secondary heat sources may be required in problematic rooms | =
areas of high external traffic

Works the same as sunlight, heats thermal mass and not the air
Is not heavily impacted by air movement or open doors
|deal for receptions, open plan offices, factories or warehouses
More efficient as a secondary heat source than convection heaters
Three panel types, short wave (outdoor), medium wave (high
ceiling / warehouse), and long wave (domestic / office)
Works well for dynamic heat where heat is only needed for short
periods

www.lie.uk.com



INVESTORS

HEAT PUMPS ENVIRONMENT

u Heat pumps use latent heat from an external source through a heat exchanger to provide
low carbon heating to a building

u  Ground source (GSHR)sources heat from ground / water

u Air source (ASHR)sources heat from air (even when cold, latent heat from traffic, thermal
drafts, etc.)

u Very expensivg GSHP ~£20i£40k ; ASHP ~£16Kk30k

Co-efficiency of performance (COR)}term that describes efficiency of system. Due to heat

exchange process, uses less electrical energy to provide higher thermal energy

ASHP COP ~3 ; GSHP COR edery 1kW electrical energy provideglBW thermal energy

Low temperature heating system (LTH@)most efficient at around 4UC, or lower

- AAT O AT AOpdroud AODBEAET ¢cON AEO OECEOTI AOO 1 60066 AA EECE O AA

Best targeted to provide baseload of heat ~80% of heat load

More efficient houses often do not need additional energy to make up difference, poorer

houses will need secondary system

u Hot water systems are problematic requiring ®@waterz often needs separate water
system to be most efficient

u GSHP requires a significant amount of space ; ASHP less so, but all systems need a large
buffer vessel

u  Work best through underfloor heating

u Radiator heating requires low temperature radiat@raround 40% larger than traditional
radiators

u Can be adapted to provide heat through air (AC systems)

c

c Cc Cc c©c C
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