


V. ENERGY SAVINGS IN COMMERCE

A. Energy Usein Commerce
The commercia sector useslessthan 20% of thetotal final energy produced by society (see Figure
1.1). Thisiscomprised of amost equa quantitiesof cod, gas, oil and eectricity.

Theprimary usesof energy incommerceare:
* heating and cooling of buildings
* running appliances, particularly office machinery
* hotwater

* lighing

Some of these usesresemblethosein the domestic sector but the scaleis often different and strategies
need to account for the differences between home and work environments. Although thecommercia
sector isardatively small user of tota fina energy it hasbeen aleader in energy efficiency. Savingscan
often be made through changesto work practicesor in conjunction with building renovations. Such
changes can be cost effective in the short term. Thisistherefore avery attractive areafor energy
savingsand oneinwhich loca government hasamajor role.

B. Strategiesfor Energy Savingsin Commerce

For many businesses, environmenta concernssuch asgloba warming and air pollution are secondary
tothefinancia benefitsderived from reducing energy consumption. Substantia savingsfor both owners
and occupiersof commercia buildings can be made through the introduction of energy management
programmesinvolving someof the measuresand approachesoutlined in this Chapter.

1.  Technicd Approaches
Therearearange of measuresavailableto firmsto reduce their energy consumption. Most of these
have been discussed asthey apply to the domestic sector in Chapter 2. Thecommercia sector ismore
diverse than the domestic sector and it is generally advisableto carry out an = rechiicar aseroacHes
energy audit first to determine the mgjor areas of energy usein the company and
the opportunitiesfor savings. Thisisdiscussedin Section C.

Thetechnical optionsavailableto the commercial sector relateto the primary
areasof usewhich are:
* cdimatesengtivebuildingdesgn

* retrofitting existing buildingswith insulation, shading, day lighting (see Case Study 27 Energy
Savingsfrom Preventative Maintenance of smd| to medium sized ducted styleair conditioner units)

* purchaseof efficient lighting systems

* appropriate sizing and design of heavy use appliances such asair conditionersand water heating
equipment (Case Study 28 Re-eva uating Energy Efficient Buildingsfor Continuous Savings)

* purchase of energy efficient office equipment (see Case Study 29 PowerSaver Energy Saving
Devicefor Computers)

* theutilisation of energy management control systems
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2. Educationa A pproacha EDUCATIONAL AFFROACHES
Thelargest potentid for energy savingsin commercid buildingsiscontained with
itsoccupants. Technica solutionsareusudly only successful inproducing financia
savingswhere building occupantsare anintegra part of the energy management
srategy.

For example, abuilding occupant who leavesthelightson dl thetime, regardless
of whether the room isoccupied, can quickly offset savings made through the install ation of lower
wattagelighting. Inthissituation, only awarenessraising and behavioura change amongst the occupants
will resultin energy savings.

Essentia to the success of any programme is the support of both management and employees.
Management support can usualy be obtained for the project champion, by highlighting the potentia for
cost savingsto be made through the use of case studies or smple cost benefit andysison onearea, such
aslighting. Employee support can be harder to obtain, particularly in businesseswhere saff areaready
overworked, or wherethereisno sense of ownership or responsibility for the energy conservation
Measures.

Two optionsfor engaging employeesor building occupantsare available:
* daff training and incentivesthat encourage aff to beenergy efficient through focussed conservation
measures, such as* switch off whenyouleave stickerson light switches, and
* development of energy management teamswith representation from al levels of the organisation
and departments.

Whilst they areindependent options, the grestest energy savingswill arisefrom acombination of both
methods.

Anawareness-raising exercise should beimplemented at the start of the energy management programme
to promote the project and keep building occupantsinformed about the project and potentia benefits
of theactivities. Thiscan help avoid negative attitudes about the project and highlight the benefits of
improved lighting, heating or cooling aswell as provide an avenuefor feedback between the project
team and building occupants.

See Case Study 30 Awareness Raising and Motivation and 31 Computer Users Energy Management
Behaviour.

3. Regulatory Approaches
Thereare several regulatory measuresthat can produceenergy savingsinthe —RESULATORY APPROACHES
commercid sector. Theseinclude:

* compulsory or voluntary appliancelabdling. Thisassstspurchasersexercise
their right to choose energy efficient appliances. Some office equipment,
especially PCs, printersand window air conditioners are heavy users of
energy

* minimum energy performance standards. Some countries haveintroduced
regul ationsrequiring office equipment to meet minimum standards of energy efficiency

* building codes can be used to ensure that new buildings meet minimum standardsfor passve solar
designin order to reduce energy use

See the Environmental Energy TechnologiesDivision of the Lawrence Berkeley National Laboratory
on http://eetd.Ibl.gov/EA/ecsw/ecsw.html, for examplesof regulatory measuresin energy managemen.
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4. Economic Approaches ECONOMIC APPROAC HFS
Economic approaches are similar to those offered to industry and the domestic
sector and they include

* timeof usetaiffs

* subgdiesfor substitutefuels
subsidiesfor use of renewable energy
tax relief for investment in energy efficiency equipment
levieson energy use (see Case Study 32 Funding Optionsfor High Efficiency
Lighting Programmefor Public Buildings)

C. EnergyAuditsfor Buildings

Reduced consumption of energy and hence reduced operating costsfor businesses can be achieved
through an anaysisand review of theareas of energy consumption, selection of appropriate gppliances
and education of building ownersand occupiers.

Variousdefinitions of energy auditing and the energy audit processexist. However, itisprincipally
involved with the evaluation of an energy system to determinethe energy use of that system (i.e. a
building) and potential areasfor energy savingsto be made. For simplicity, consider the approach
suggested by the Center for the Analysisand Dissemination of Demonstrated Energy Technologies
(Aronsson & Nilsson, 1996), which identifiesthreelevelsof energy auditing.

Whilgt it is often advantageousto engage a consultant who specidisesin energy auditingincommercia
buildings, initia energy conservation programmes can be undertaken, including level oneand two auditing,
without the need for agpecidist. The advantage of thisisthat arelatively small investment can be made
inafeashility study to determinethe commitment to energy management from the building owner and
occupants, before engaging aconsultant.

1. Level OneEnergy Auditing

Level oneauditsusually produce the lowest cost measuresand typically result in only small energy
savings. They are usually based on a combination of a screening survey (walk through audit) and
historical energy use datafrom energy billsfor the preceding year or more.

The purpose of thislevel of auditisto:
* determinethe energy consumption of abuilding, and the cost of thisconsumption, and
* identify maor consumersof energy and obviousor priority areasfor energy conservation measures.

Source Date of Units Total Number  Cost per  Tariff
Bill Consumed Cost of of Days Day
Bill
Electricity
Gas
oil

Table4.1: Summaries of energy use can easily be generated in spreadsheet programmesfor anaysis.
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Energy UseAndlyss

A historicd analysisof energy consumption isimportant asit can be used to identify thedaily consumption
pattern, wheretime of usetariffsexist, aswell as seasond fluctuationsin energy use.
Thissmpleanaysscan helptoidentify low cost solutions such aschanging eectricity tariffs, which can
resultin cost savingsfrom little or no investment in energy saving initiatives,

When commencing alevel one audit, you will require energy consumption and cost detailsfor the
organisation or location under analysisfor at least oneyear, but two or moreyearsispreferable. This
information isusually contained in the billsfrom your energy (electricity and gas) supplier. When
determining your total energy consumption, you will need to consider the electricity, gas, oil, coal or
coke consumption aswell asthe physica amount of each unit consumed, if thisisnot specified on your
bill.

For example, eectricity isusualy sold in units, and each unit isthe equivalent of one kilowatt hour
(kWh). Gasisusudly purchasedin units, whereone unit isequd to oneMegaJoule (M J). Thisinformation
can assst you toidentify each of theenergy sourcesutilised inyour building or organisation aswell as
the quantities of each used. Wherebilling ismore frequent than yearly (i.e. bi-monthly), seasona and
annual trendsin energy consumption can beidentified.

Thebill should a so containinformation on thetariff or tariffs at which the energy was consumed. You
should aso obtain, prior to the audit, detailsof other tariff structuresapplicableto your organisation for
your existing energy retailer aswell asany other energy retailer providing energy servicesinyour area.

Historical energy usedatawill aso be used when evaluating the effectiveness of energy conservation
initiatives once measures have beenintroduced. In organisationsor buildingswhere energy consumption
issub metered and charged to the appropriate department or company level, an evaluation should be
undertaken at both levels.

Callating Informationfor Analysis

Oncethe energy hillshave been located and tariff information obtained, it is advisableto store the
information in a spreadsheet programme, such as Microsoft Excel, Quattro Pro, or Lotus 1,2,3.
Alternatively, information can berecorded in atable, either eectronicaly or hard copy. Whenyou have
at least twelve monthsworth of data, analysiscan commence.

Evduding Tariff Structure

Thefirst stage of the energy audit should examinewhether the current tariff structurefor your energy
supplier(s) isthe most appropriate, given your energy use, and whether there are aternative energy
supplierswho could service your company at alower cost. Thisisarelatively easy process, especialy
whenyou have collated thehigtorica useinformeation eectronicaly. Theeva uation can aso beundertaken
manually, and theresultsrecorded in hard copy.

Smpleor Hat Tariffs

Where your energy supply isnot based on time or season of use, thefollowing exampleisused:
Inthiscase, the existing supplier isthe cheapest option.
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Provider Energy Tariff / Cost
Consumption kwh
/ Month

Existing 1000 kWh US $0.25 US $250

Option 1 1000 kWh US $0.20 US $300

Option 2 1000 kWh US $0.27 US $270

Examplel: Smpleor flat tariff

Timeof Use Tariff
Where energy consumption isbased on thetime or season (and occasionally both) asimilar model can
be used to eval uate the options.

Provider Energy Tariff / Cost Energy |Tariff /kWh  Cost Total Cost
Consumption kwh Consumption
@ Tariff 1 @ Tariff 2
Existing 750 kWh $0.32 $240 250 kWh $0.18 $45 $285
Option 1 750 kWh $0.30 $225 250 kWh $0.21 $53 $278
Option 2 1000 kWh $0.26 $260 $260

Example 2: Timeof usetariff

Inthissecond example, both dternate providersare chegper than the existing energy supplier. However,
the provider who hasonly onetariff applicableto your organisation, offersthe best potentia for savings.

Mixed Tariff Options

Whereyour current provider hasaflat tariff and alternate energy suppliershavetimeof usetariffsthe
andyssismore complex, and requiresan estimation of the consumption during esch of thetariff periods.
Theeasest way to determinethisinformation isto read the meter or sub meter at the start and finish of
thetariff periodsfor at east one month. Onceyou have obtained thisinformation, exampletwo above
can be applied.

Seasond Andys's

Inregionswheredistinct climatic changes occur between summer and winter or thewet and dry seasons,
the energy consumption profile between seasons can assist in estimating the heating and cooling
component of consumption. At thesimplest level, the seasond analysiscanidentify fuel subgtitution, for
example, where gas, wood or kerosene heating is used during cool seasons.

Specidist energy management consultants can aso usetheresults of seasona analysisin combination
with temperatureinformation in smulation softwareto predict theideal mix of energy sources.
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2. Leve Two Energy Audits

Atthislevd, in-house energy championsareill ableto undertake many aspectsof energy auditing and
devel op strategies, which result in energy savingsfor the organisation. Level two auditsusualy consist
of adetailed examination of mgor energy consumers, intermsof departmentsor building floorsaswell
asenergy systems, through the use of screening surveys.

Screening Surveys
Prdiminary, or walk throughevauationsof abuilding
canbeusadto produceaninitid lig of largeconsuming ¢

itemsaswell asareasof energy wastage. During the T Sl L
visual investigation of thesite, theenergy champion | *°* 1 | 2% L 27 §fm2
24

or auditor should look for those areas with the . 0 -

greatest opportunity for savings, whichareusualy | zaz
(but not exclusively) thosewith the largest energy '
consumption. Thesearetypicaly:

* gpaceheating and cooling

* officeequipment and gppliances, and

* lighting.

L -, 1 50240
30245 | Eo24F | 3024 ] 30240

Jli‘la;l--'llls :"Iln lillﬂl ||.r12 1Llul_ﬁ%
Figure 4.1: Floorplans can assist in the energy
audit by providing a convienent reference to the
building

When preparing for the screening survey, you will need to obtain an up-to-date floor plan for each floor
of the building under investigation, which includesthe locations of power and gasoutletsaswell as
static energy appliances, such aswater heating appliances, including hot water systemsand urns.To
commence your survey, locatethe appropriatefloor plan and begin walking through thefloor, locating
and identifying energy consuming itemsas shown in the example below. If possible you should also
determine occupancy rates (ieused rarely or daily).

Appliances and Office Equipment

During your survey, you should identify thelocations of power and gas outlets asthis can provide
information about the appliancesand office equipment utilised inthe building. Although the survey can
be completed at any timeof the day, an after hourssurvey will often provide the opportunity to uncover
the greatest potential for savingsin thisareaasaresult of equipment | eft on after the user hasgone
home.

Number Description

Double power outlet: Double adapter: computer, printer, radio on second plug
Double power outlet: Computer and printer

Double power outlet: Computer and printer

Single power outlet: Reverse Cycle (R/C) Air conditioner (off, fitted with timer switch)
Single power outlet: R/C Air conditioner (off)

Double power outlet: Computer and cooling fan

Double power outlet: Computer and printer

Single power outlet: R/C Air conditioner (off)

Single power outlet: R/C Air conditioner (off)

10 Double power outlet: 2 Computers and 1 printer

11  Double power outlet: Computer and printer

12 Single power outlet:R/C Air conditioner (off)

13 Double power outlet: No appliances

14 Double power outlet: Computer and printer

15 Single power outlet: R/C Air conditioner (off)

16 Double power outlet: Computer and internet hub

17 Double power outlet: Computer and printer

18 Double power outlet: Cooling fan (off)

19 Double power outlet: Heater (off, fitted with delay switch)
20 Double power outlet: No appliances

21 Double power outlet: Computer and printer

22 Double power outlet: Computer and printer

23 Double power outlet: Computer and printer

©CoO~NOUA~WNPE

Occupancy: each room is occupied by at least one person, who utilises the space from Monday to Friday during business hours.
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From thisexample, it can be seen that almost every computer hasaprinter attached toit. Immediately,
it should be obviousthat one possible energy saving measure from the screening survey of thissection
of the building would beto install ashared printer. A smple calculation of the savingsassociated with
energy consumption for thisinitiativewould result in at least a50W saving, or approximately 1.2kWh
per day, where printersareleft on all day.

10 Inkjet style printers (consumption of ~20W each) = 200W
1 Workgroup laser printer (consumption ~150W) = 150W

Saving = 200 - 150 W
=50W

Qranpianpa day =saving x 24 hrs

1000
=1.2kWh

Thisrepresentsasituation where only inkjet printersare utilised. In the above example, four of the
printerswerelaser, thusincreasing the potentia for cost savings.

In most officeenvironments, gppliancesare not utilised from about 7pm to 7am. Switching off computers,
printers and other non-essential appliances and equipment can result in significant savings for the
organisation. Inthe exampleabove, switching each computer off when the user leavesfor the day can
represent an energy saving of around 2 kWh per machine per day. Whilst thisdoes not sound likea
sgnificant amount, it can represent acons derable saving in organisationswherethere arelarge numbers
of computers.

Whereitisnot practical, or possibleto switch off computers, monitors should be switched off, asthese
represent thelargest component of the energy consumed.

Although avoluntary programme, the energy efficient |abelling system, known

as EnergyStar, for computer equipment, introduced in 1992 has been widely

accepted and now encompasses avariety of e ectronic equipment for both the

homeand small business. The EnergyStar website provides detailed informetion W

on theenergy performance of common appliancesand office equipment aswell Figure4.3: Energy
as a variety of tools for businesses and governments. Where possible, the gz |apefling scheme
purchase of energy efficient gppliancesthat useless power for the samefunction

should be encouraged. Higher initial costsfor the capital purchase can usually berepaidin short time
frames (compared with product life) and can represent considerable cost savingsin thefuture.

Case studies 30 Computer Users Energy Management Behaviour and 31 PowerSaver Energy Saving
Devicefor Computersprovide detail sof energy management optionsfor reducing energy consumption
from personal computers.

Lighting
During the screening survey, you should dso identify thelighting in the areaunder review, assavingscan
aso bemadeinthisareathrough thereplacement of inefficient lighting and removal of unused fittings.

Inthisexample, some cost savings have been implemented through the use of fluorescent lighting and
the removal of the third fluorescent tube in most fittings. Lights numbered 2, 15 and 10 areon a
separate switch and are usually switched off as sufficient lighting is provided in the corridor and the
addition of athird tubeinfitting 3 has provided enough light for the second occupant of the corner
room.
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Number Description

1 Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
2 Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
3 Fluorescent 3 tube: All 3 tubes fitted.

4 Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
5 Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
6 Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
7
8
9

Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
Fluorescent 3 tube: Only 2 tubes fitted inner and outer. !
10 Fluorescent 3 tube: Only 2 tubes fitted inner and outer. LIS NS S — - ———
11  Fluorescent 3 tube: Only 2 tubes fitted inner and outer. Figure4.2: Floor plan of office areaunder audit
12 Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
13  Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
14  Fluorescent 3 tube: Only 2 tubes fitted inner and outer.
15 Fluorescent 3 tube: Only 2 tubes fitted inner and outer.

All fixtures are fitted hanging 50cm down from the ceiling

Thisexampleissimilar to many commercia buildings, whereincandescent lighting has been replaced by
fluorescent lighting. In buildingswhere incandescent or filament typelighting till exists, consideration
should be given to theinstallation of either compact fluorescent bulbswhich can befitted inexisting
sockets, or tube typefluorescent lighting. For example, for agiven brightness of incandescent light, the
compact fluorescent equivaent will typicaly useonly 20% of the energy of theincandescent globe and
will last gpproximately fiveto seventimesionger.

Consderation should a so be givento thefittingsin fluorescent lights, especidly the tubetypeas many
arefitted with conventional eectromagnetic ballasts. Replacement of thistype of ballast with electronic
ballast can represent asaving of 12 W per fitting (where only two lamps arefitted).

See Case Studies 32 and 33 on the New York Power Authority and the Asian Development Bank.

SpaceHeating and Cooling
In commercial buildings, the heating, ventilation and air conditioning (HVAC) systemswill form the
largest single component of energy consumption. HV AC systems can usudly be characterised as:
* Air-conditioned: whereair isdistributed and exhausted either through acentral ducted system, or
anumber of smaller, room sized conditioners. These systems can berefrigerative, absorptive or
desiccant cooling, or reverse cycle systemswherethe unit can heat and cool theair.

* Mechanicaly ventilated: whereair isexhausted through the use of fans.

* Naturaly ventilated: whereair isremoved and supplied through the use of exhaust ducts (but not
fans, except intoiletsand food preparation areas), windows and doors.

Alternativesto Refrigerative Air Conditioning
Wheningaling new cooling systems, careful cond deration should begiven to the selection of gppliances,
which are both suitable, and energy efficient asthesewill result in the greatest cost savings.

Refrigerativeair conditionersare not suitablefor usein al climates, and more appropriate dternatives
include absorption, evaporative and desiccant cooling systems.

Absorption Cooling Systems

Very commoninlargecommercid HV AC systems, absorption-cooling systems, intheir smplest form,
use chilled water, ice or other heat absorbent substanceto remove heat fromthecirculated air.
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Evaporative Cooling Systems

Inhot dry climates, evaporative cooling systems, or Swamp coolers, can replacerefrigerative systems,
with energy savingsof about 75%. Inthese systems, the evaporation of water into the hot dry air results
inacooling effect. Devel opmentsin evaporative technol ogies have resulted in both direct systems
(wherethe humidity of thecirculated air increases) and indirect systems (wheretheair remainsdry).

Desiccant Cooling Systems

Ideal for humid climates, desiccant-cooling systems operatein three stages, they initialy decreasethe
humidity of theair by passing it through ades ccant wheel which heatsand driestheair. Thedry airis
then cooled by heat exchangers, where waste hest is exhausted. In the final stage, the air passes
through an evaporative cooler prior to circulation.

HVACinLargeBuildings

Inlargecommercid buildings, acentra HVAC sysemwill havebeeningalled at thetimeof construction
andisusudly codlly to replacewith an energy efficient systlem, unlessreplacement iswarranted. However,
energy savingsaredtill possiblein these systems.

Savingsfrom the operation of aHV AC system are most likely to occur by promoting the use of off
peak power and thermal energy storage systems, such asice, to cool the chiller water at timeswhen
power ischeapest. Although there are usually no energy savings, and it may result in dightly more
energy being consumed, savings are made through thelower cost of eectricity. Significant energy and
cost savingsare aso morelikely to be achieved wherethe systemismaintained and serviced regularly.
Congderation should aso be given to recommissoning the HV AC system. The commissioning process
will helpto determineif the syssemisoperating a optima efficiency, whilst maintaining environmental
conditionswithin the building envel ope. Case Study XXX Re-eva uating Energy Efficient Buildingsfor
Continuous Savingson the Asian Development Bank detailstheir HV AC efficiency measures.

In buildingswhere split system air conditioning units have been installed, significant savings, through
increased life span of equipment, easier maintenance and reduced energy consumption can be achieved
through theretrofitting of central HV AC systems. Careful cons deration and planning should be made
astheretrofitting processesusudly attractsalarge capita cost associated with these solutions, and long
payback periods, often longer than the life span of the new equipment. In these situations, the cost
saving resulting from the easier maintenance should beincluded in the planning and evaluation prior to
implementation.

Case Study 33 Energy Savingsfrom Equipment Replacements. Weter Chilled Air Conditioning Systems

In addition to these measures, consideration should be given to minimising the number of heat generating
activitiesand processes. Thethree commonest aress, which arelikely to result in savingsthrough a
reduced cooling load are:

Lighting

A significant amount of waste heat isgenerated by lighting, and reducing the lighting load aswell as
reducing theintensity of lighting can reduce the amount of waste heat generated and hencethe cooling
load.

Appliances

Reducing the heat generated by office equipment, through the selection of energy efficient devicesor
those which generate less heat asaresult of technological innovation, such asinkjet printersand cost
fusing photocopiers can significantly reduce the cooling load of HVAC systems.
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Building Envelope
Reducing the amount of sunlight and external heat entering the building through windows, doorsand
open ductwork through shading, window treatments and insulation can a so result in significant cost

savings

HVACin Smdler Buildings
Buildings, which arenot serviced by centrally ducted HV AC sysemsusualy provide more opportunities
for energy savings but tend to be more reliant on occupant behaviour for savings.

Air-conditioned Buildings

Buildingsthat arefitted with room-sized air conditioners (both single unit and split systems) can be
difficult to manage, asthe use of the systemisusualy theresponsbility of the room occupant. Inthese
cases, education and awarenessraising activitieswith building occupantswill provide the best savings
potentid.

Occupants can be encouraged to consider alternate heating and cooling methods, such as putting on, or
removing layersof clothing to suit the conditions, prior to using theair conditioner.

From atechnical perspective, the correct sizing of an air conditioning unit isan important aspect of
overa| energy management. Aswith other energy appliances, selection of energy efficient modelswill
assstinreducing overall energy consumption aswill ensuring that systemsare serviced regularly - dust
build up on the motor and heat pump reducesthe efficiency of systems.

Thefinancid savingsof small businessair conditioning isdiscussed in Case Study 37 Energy Savings
from Preventative Maintenance of Small to Medium Sized Ducted Air Conditioning Units

Mechanicaly Ventilated Buildings

Insmall buildingswhere heat isextracted through the use of exhaust and celling fans, smilar technical
principles (selection, maintenance and operation) apply asto air-conditioned systems, athough energy
consumptionistypicaly lessthan for asmilarly szed air conditioned building.

The use of timer switches on exhaust fans can reduce the total overnight load of the building, for
examplethefanisswitched off between the hoursof 7pm and 3am. However, careful monitoring of the
environmental conditions should be undertaken to ensure that this does not create an unpleasant
environment for the building occupants.

Aswithany eectric motor-based appliance, fans should be serviced and cleaned regularly by aqualified
person to reduce dust build up and maintain efficiency. If unitsrequirereplacing, consder energy efficient
dterndtives.

Naturdly Ventilated Buildings

Asthesebuildingsdo not rely on energy for the ventilation of the office gpace, only minor improvements
totheir energy efficiency can be made. Theseimprovementsusualy focusaround the draught proofing
of windows and doorsto prevent heat [oss (or gain).

Water Hegting

Water hegting comprises only aminor component incommercia buildingsunlikethe domestic sector,
whereenergy dueto water heatingisalarge component of thetota energy used. However, the heating
of water for usein both hot and boiled water applications (iewashing versusdrinking) isan additional
areaof potential energy savings.



Inmany commercid buildings, electric water heating unitsfor supplying hot (not boiled) water arethe
only viabledternative. Although both gas (including natural and biogas) and solar offer the potentia for
cost savings, particularly inthe case of solar heated units, they are often unsuitable either becausegasis
not distributed to the building or because accessto the roof or other suitablelocation for solar water
heating isunavailable. However, energy savings can be made through the selection of instantaneous
el ectric water heating units, which heat the water at thetime of supply, as opposed to storage systems
which store pre heated water in atank.

Unitsthat supply boiled water, usualy for consumption in hot drinks, such as coffeeand tea, also offer
energy savings. Inroomsset asidefor refreshmentsand bresks, water heating isusudly by theuse of an
urn, or large capacity thermal element kettle. These appliances, especially portabletypes, are not fitted
with timer switchesand arefrequently left on overnight, resulting in both energy consumption (at the
rate of about 2 KW per hour) and potential damageto the applianceandfire.

Socket typetimer devices, whereavailable, offer asolution to both problems, athough they themsdlves
aresmal consumersof energy. In buildingswhere demand for boiled drinking water islow, an electric
kettle may provide an alternate energy saving optionto thelarge capacity urn.

3. Leve ThreeAuditing

Leve threeenergy auditing encompassesthe systematic and detail ed eval uation of energy consumption
in buildingsand building energy systems. Specialist energy management consultantsusually undertake
thisleve of audit using 9 mulation software to determine minimum energy consumption for the building.

The smulation software usually incorporatestherma modelling of the building and energy services,
occupancy and building useinformation and climatic information (or theability to incorporatethistype
of information) to determinetotal energy consumption of the building. Energy management consultants
should a'so be able to anayse components of the building environment such asthe HVAC sysemand
eva uate the energy performance of these systems.

Typicaly, the recommendations from energy management consultants are capital intensiveand carry
thegreatest risk, duetotheir relatively long payback periods. Wherelevel threeauditingisutilisedina
comprehensive energy management programme, incorporating levels one and two auditing,
recommendationswill usudly involve detailed retrofitting of existing energy systems. Thisinvolvesthe
replacement of HV AC and building widelighting systems, appliance replacement and the upgrading of
thetherma performance of the building envel ope.

D. Energy Management Systems

Inthe last 25 years, much of the progressin energy management has been in the devel opment and
implementation of computer systlemsto control energy consuming devices, principdly lightingand HVAC
systemsin commercial (and industria) buildings, asamethod for reducing energy consumption, and
hencefinancid savings.

These systemsareknown by avariety of termsincluding:
¢ Energy Management Systems
* Energy Management Control Systems
* Building Energy Management Systems

65



Many Energy Management Sysemsare available commercidly, and
avauablesysemwill includethefollowing aspects:
* Reporting of sysem parameters(including temperature, humidity
and air flow associated with HVAC)
* |nformation summary of dataat diurna, weekly and monthly
intervals, which are understandableto non-energy speciaists
* Rapid response to changes within the system such as
environmental conditions (i.e. sudden heat wave requiring
lowering of temperaturewithin the building envelope

| I
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Advanced systemsmay also provide additional building services,
such assmokeffire detection.

When sdlecting systems, it isessential to consider themain goasfor
thesesystems:
* Reduced energy costs: with each additional component or
feature, incrementa cost savings should be achieved
* User friendliness: the system should not require extensive
technical knowledge of the system in order to be utilised.

Feamoiz Tenmins

The system should be ableto provide avariety of information for Figure4.4: Schematic of an
different levelsof users. The Energy Manager/ FecilitiesManager ~ Energy Management Control
should be ableto extract technical datafromthe systemand useit to System

reprogram control featureswhereasthe AreaManager or Night Staff should be aware of using override
controlsafter hours should the system need temperature changesto HVAC or lighting.

1. Componentsof Energy Management Control Systems

Energy Management Systemshave5 principa components(and any number of inputs, such aslighting,
refrigeration or air conditioning may be managed by the system). In small buildings, only one of each
component may berequired, whereasin larger ingtdlations, such asmulti-storey office buildings may

have many.

DataLink
Likeal communication networks, such astelephonesand computer networks, Energy Management
Control Systemsrequireadatalink for the exchange of information between components.

Aswith other information networkseither copper or fibre optic cablesmay be used. Many buildings
utilise existing telecommunication infrastructure, thusreducing theinstallation cost of the system, and
allowing remote accessto the system.

Energy Management Unit

At the heart of an Energy Management Control System isthe Energy Management Unit. Themain
function of the Energy Management Unitisto provideadirect interaction with theinput devices(i.e. air
conditioning) being controlled by the Energy Management Control System.

A sdf-contained unit, the Energy Management Unit can be programmed (usudly by the Energy Manager/
Building Manager) to perform the desired management functions. It should be capable of measuring the
environmental conditionsaswell asmaintaining conditions programmed intoit, or those programmed
from the Supervisor Console.
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Supervisor Console

Inlarge buildings, several Energy Management Units may beintegrated into asupervisor console,
which can control the programming of all of theindividual units. It ispossibleto change operational
parametersfrom thislocation and the Supervisor Consolewill produce summary reports sothat changes
to the system can be eva uated and quantified.

Temind

In most systems, thereis normally the capacity for terminalsto be connected into the network. The
primereason for thisisto allow building usersto have accessto the Energy Management Systems,
principdly toalow for equipment shut downsor modify performance during maintenance or emergencies.

Remote Terminds

Growthintheinternet and communication technol ogies has seen theintegration of Remote Terminas
with Energy Management Control Systemsto allow accessto the system viadirect accessmodem or
internet connections. With these advancesit hasbecome possiblefor diagnostic work on systemsto be
performed remotely (i.e. externa to the Energy Management Control Systemslocation). It hasaso
provided the opportunity for rapid responseto emergency situationsfrom thehome of Energy Managers.
Theingtallation of an appropriate computer systemin their homesalleviatesthe need for the person to
attend to the problem on site, and reducing the time taken to respond to these situations.

SimpleControl Systems
In addition to Energy Management Control Systems, which operate on alarge scale, anumber of
gndler dterndivesexis.

Timer Controls

These smple analogue (dial) or digital (display) (Figure 4.5) devices are
designed to turn appliances on and of f at a set time each day. Sophi sticated
versionsmay allow for multiple set pointsto be programmed (i.e. Monday,
Tuesday, and Wednesday on at 9am, Thursday, Friday on at 8.30am) or include
battery back up in case of power failure.

Delay Switches

Delay switches are usually installed as override switches, and allow for
appliances, including air conditioning to be turned on for alimited period of
time, commonly for between 10 minutesand 3 hours.

After time haslapsed, the applianceisautomatically turned off. To continue
operation, the switch needsto be reactivated.

N.I otion Sensors/_L ight Detectors . . . Figure4.5: Ana;I ogue
Light and/or motion sensorshave become commonplacein security gpplications  ang pigital timer controls
where hight wattage lamps are activated by motioninthesensor range. They  aresuitablefor small
incorporatelight detectorsto ensure that movement during daylight (aswould portableand fixed
usually be expected) doesnot trigger the light. The main advantage of these appliances.
systemsisin the cost saving potential, asit reduces the amount of timethe

globeisilluminated.

Case Study 34 examinesthe energy saving potentia of motion sensorsin lighting applications.

67



E. References and Resources

Aronsson, S. & Nilsson, P. 1996. Energy Management of Commercial
Buildings CADDET Analyses SeriesNo. 19. Availablefor purchasethrough
http://www.cadet-ee.org/

Allianceto Save Energy: Commercid Energy Efficiency
http:/Aww.ase.org/programs/Buildingscommercid_energy _efficiency.htm

Canadian Officeof Energy http://oee.nrcan.gc.calinfosource/businesses/index.cfm

Energy Efficiency and Renewable Energy Network — Consumer Energy Information
http:/Amww.eren.doe.gov/consumerinfo/forbusiness.html

Energy Efficiency and Renewable Energy Network - Commissioning for Energy Efficiency
http:/Aww.eren.doe.gov/buildings/comm_energyeff.html

Roadmapsto Energy Efficiency
http://www.energyroadmaps.org/road/roadmapl-resources.shtml#stepl

Turner W.C (2001) Energy Management Handbook. Fairmont Press, USA. ISBN: 0-13-092665-
5 (4h Edition).

Thehandbook of Energy Management isavery comprehensivetext on al aspectsof energy management.
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