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How o you gouge 
energy e iciency? 
The short answer: by what it does for your bottom line. 

Much of running a business is. taken up with day-today 

operational priorities - "fire-fighting" - overcoming 
budgetary constraints and fine tuning, leaving little time to 
spare for consideration of energy efficiency. Yet efficiency 
and conservation provide the keys to greater profitability. 

and industry to promote wise and efficient use of energy 
for maximum productivity and minimum waste of natural 
resources. 

Energy Management of the Ministry of Commerce 
provides a large range of advisory services to commerce 

Energy Management offers training, research, plant 
performance assessments, energy audits and information 
tailored to your needs. Your company can benefit from 
new initiatives and decreased operating costs as a result 
of our unique service. 
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Photocopy this coupon, send your details lo Bill Bylleel, Energy Management, P 0 . Box 421 B, 
Aud.land (Phone: 09-775-328), and we'll organise lo discuss your porliculor needs. 
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INTRODUCTION 
r· 
J The aim of an energy management programme is to contain or reduce overall costs of energy 

use per unit of output. 
The four basic steps in establishing such a programme are: 

I. Set energy management policy- Prepare a policy which details general objectives, the specific 
goals to be reached when achieving these objectives, the methods to be employed and the 
organisation of the management resources required. 

2. Conduct an energy audit- This provides a detailed information base from which to work. This 
indicates where the greatest potential for improvement lies. 

3. Formulate the plan of action - Pick up those areas responsible for a major proportion of the 
energy consumption or where expensive fuel is used. A plan of action looks at both conservation 
and fuel substitution. 

4. Evaluate and maintain the energy management programme ·The energy management 
programme will be more rnsl effective if il is developed into a continuing programme involving 
reviews, reassessment and revision of the action plan. 

This book covers the second step in such a programme - conducting an energy audit and is 
useful for engineers, production and maintenance managers in the commercial and industrial 

l_!..ectors. 
An energy audit is a periodic examination ofan enerizy system (or part of the system) to ensure 

the most appropriate sources of energy are employed, and this energy is used as efficiently as 
possible. 

There are a number of ways to conduct an energy audit. Generally, energy audits need to be 
organised as a structured series of exercises. One suggested approach is as follows. 

Phase 1 - An audit of historical data 
Collect and analyse company records of energy use to determine: 
• the cost and physical quantities of energy inputs used 
• annual and seasonal trends in energy use and cost 
• the energy use per unit of output or time. 

Phase 2 - Walle-through energy audit 
Undertake a walk-through audit of energy use in the operation. This will be a fairly quick, low 

cost preliminary investigation of an operation using existing data to indicate: 
• major energy consuming plant and processes 
• obvious energy waste and inefficiencies 
• gaps in the metering and reporting of energy use 
• priority areas for further investigation of likely inefficient, inappropriate energy systems. 

Phase 3 - Detailed investigation and analysis 
Processes or plant identified by the walk-through energy audit as justifying further investigation 

will have to be examined in order to determine the size of avoidable energy losses and the cost of 
reducing this waste. 

Detailed analysis may incur considerable cost and/ or time, therefore it is vital to select only those 
processes, areas or plant which are most likely to yield significant cost savings for a reasonable 
effort. 

Here's a checklist of information required to undertake an energy audit. 

Checklist of information for an energy audit 
Energy consumption and cost details for the past 12 months (or last financial year): 
• Required in physical units i.e. litres of oil, tonnes of coal, MJ of gas, kWh of electricity etc. 
• Required for each month or quarter to show seasonal variation and for each metered area if 
available. 
• If energy consumption figures are not available, purchases of energy will suffice (effects of 
stockpiles and storage can cause differences). 
• A copy of accounts of past 12 months showing consumptions, tariffs and calculations of costs. 
This enables tariffs and contracts to be critically examined to ensure the most favourable 
conditions. 
Energy consumption costs and output levels for past years enable trends to be noted in total 

energy use and costs, as well as the trends in the energy use (and cost) to produce a unit of output. 

Energy System Details 
Layout of buildings and energy systems (site plans) showing: 
• location of buildings, names, function, orientation and distances 
• materials of construction of buildings ( e.g.double brick) , insulated areas, approximate floor 
areas, air conditioned and evaporatively cooled building areas 
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• reticulation systems (pipework layouts) for steam, hot water (space heating), chilled water, 
compressed air, condensate return, electricity, water (it is a good idea to use separate overlays for 
each system) 
• locations of plantrooms, switchboards and meters 
• location of major items of equipment e.g. boilers, compressors, airconditioning plant, 
transformers, ovens. 

List of energy equipment 
• for each major item of plant give type of equipment, name of equipment, capacity, location, 
usual hours of operation, usual output and usual energy consumption. 
• this equipment should include 10 largest electric motors, fuel burning equipment, air 
conditioning plant (including reverse cycle units), standby generator, waste disposal equipment, 
computers, the refrigeration plant and office equipment. 

Reduce costs with 
Energy Management 

Good energy management practices 
result in reduced costs and increased 
profits. Potential cost savings of 200/o 
are readily avallable from most 
Institutional, commercial and industrial 
facilities. Benefits also include 
increased productlv.ity per unit of 
energy used and the reduction ot 
environmental impacts associated with 
wasteful energy use. DHlgnllower provides energy 

management services lncludlng: 
In today's competitive environment, 
good energy management makes 
excellent sense. 
For effective energy manag~ment 
advice, call the DesignPower Energy 
Management Team. They have the 
technical expertise to identify areas of 
excessive energy consumption and 
can provide independent evaluation of 
processes, products and operational 
practices to achieve valuable cost 
savings. 

O cost effective walk-through energy 
surveys 

0 full technical energy audits 
0 tariff reviews 
0 co-generation studies 
0 ice-storage studies 
0 fuel selection reviews 
0 establishment of energy monitoring and 

targeting systems 

DESIGNPOWER 
A TOTAL ENERGY ENGINEERING SERVICE 

Call us now and discuss how your company can achieve a more competitive position in the marketplace: 

AUCKLAND HAMILTON PALMERSTON NORTH WELLINGTON CHRISTCHURCH 
2nd Floor 11 Hillsborough Tee 10-20 Cook St 163 Thorndon Quay Unit 5, Amuri Park 
60 Cook St PO Box 1037 PO Box 1868 PO Box 666 Cnr Bealey Ave & Churchill St 
PO Box 3935 HAMILTON PALMERSTON NORTH WELLINGTON PO Box 21-278 
AUCKLAND Tel: (071) 390·640 Tel: (053) 61167 Tel: (04) 730-961 CHRISTCHURCH 
Tel : (09) 779-941 Fax: (071) 393-303 Fax: (063) 61263 Fax: (04) 712-224 Tel : (03) 654-081 
Fax: (09) 779-946 Fax: (03) 666-442 779-946 

OPEM 9491 
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PHASE 1 - AN AUDIT OF 
HISTOPJCAI, DATA 

The first step is to collect the available energy accounts and production records in order to: 
1. identify and quantify each of the energy forms 
2. establish a general trend or pattern in energy use over a number of years. 
This will provide a basis on which to evaluate future performances and indicate which areas 

warrant examination. Figure I gives an example of the typical energy consumption patterns. In this 
exampie, an historicai trend has been estabiished and the projected savings due to an energy 
management programme has been estimated. 

Energy costs and consumption levels 
List all forms for the current year and convert them to a common unit. This will give you the 

relative importance of each energy form. Listing the unit cost and total expenditure of each energy 
form is also desirable so that priorities may be assessed based on the relative importance of each fuel. 

The tables in Appendix A will enable these calculations to be performed, and the results may be 
depicted using pie charts to help identify priority areas for study. 

If similar records are available for several years, the information may be plotted as in Figure 2, 
which establishes both historical trends and the potential impact of energy saving. 

Seasonal patterns 
The seasonal consumption patterns for each major form of energy provide valuable information. 

The space heating or cooling components can often be estimated from such profiles where 
......... - ..... __ .. : .... _ : ... __ .. ~-- .... - .......... 1~. __ ...... _ .... ..J T." .... - .... :_ ........ -..J: .. : .... _ .... ..J __ ........ ,, .i.. .... .... _.. .... _.._ ........... _.. ..... --._.. .. : .... _ --.... C:l .... 
l..UU;:)UU1puuu 1;, UUL t:)c;pa.1a.1.c;1y un:;u::;·u::;u • .l.' Ul a.u l..UllUlUUJ.u.:;u a.1c;a,..,, LU'C ic;UC.lOY \...UUilUlll}JUUU p1uun:;; 

can indicate problems in the control systems such as 'heating-fighting-cooling' as shown in Figure 
3. The worksheet at Appendix B will enable these profiles to be developed. 

ENERGY EFFICIENCY 
KATA offers a wide range of expertise in the design of energy­
efficient systems. These include: 
• Energy audits 
• Primary fuel selection/ 

• 
• 

• 
• 

conversion 
Tariff optimisation 
Electrically-efficient lighting 
systems 
Retrofitting HVAC systems 
Computer simulation, 

• 
• 

• 

• 

operating and life cycle costs 
Architectural aspects 
Optimiser and economiser 
systems 
Computerised energy 
management 
Routine service contracts 

Contact Keith MacKinven 

Ph. (09) 520 6069 PO Box 9806 Auckland 
LIMITED Ph. (04) 847 725 PO Box 3582 Wellington 
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Figure 1 : Typical energy consumption and expenditure patterns 
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Figure 2: Trends in energy consumption and cost 
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Figure 3: Energy Profiles 

A. Seasonally dependent energy consumption e.g. a tuned air conditioned building 

t ~Domestic hot water only 
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B . No seasonal influence on energy consumption, e.g . an untuned air 
conditioned buildin . 
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Review purchasing arrangements 
Detailed information on annual and seasonal consumption, costs and average prices enables a 

preliminary analysis of alternative tariffs, contracts and purchasing agreements for each fuel. A 
more detailed analysis may be undertaken when energy consumption patterns and load profiles 
have been established. 

Purchasing energy supplies at the most favourable price is an import.ant asµt:ct iu 111i11imising 
energy costs. Most energy supply organisations provide tariff or contract advice. 

Plot the energy consumption against output or over time 
You should obtain sufficient data to determine the level of output during each billing period and 

calculate the energy use per unit of service or product e.g. in MJ I tonne of product. Relating 
consumption and output data in this way gives a broad first estimate of the energy efficiency of the 
operation. 

c: 
0 

"" a. 
E 
" C/l 
c: 
8 
>-
e> 
Q) 

ifi 

Figure 4: Energy consumption against output. 

Output 

If the graph of energy use against output does not show a clear relationship, this generally 
indicates that energy use is in need of urgent attention. In most situations, the better the energy 
management, the clearer will be the link between output and energy used. 

For many companies it is not possible to determine energy consumption against output Tnste~rl 
try to reduce energy costs per unit time. 

Ii! 
BECA 

Engineering Excellence 

When you need to be assured of top experience in energy efficient design, it makes sense to contact 
the Beca group. 

We can provide efficient solutions to whatever your challenge in: 

• Design of energy efficient building services systems 
• Building performance modelling 
• Evaluation of alternative fuels and tariffs 
• Energy Audits 
• Management of maintenance and operations of building services 
• Diagnostic investigations of building services for improvement of running costs and 

systems effectiveness 
• Electrical and instrumentation services, process control and automation 

For further infonnation on any of the engineering or related services you may require please contact Dan Mara, Director of 
Electrical and Instrumentation section on (00) 773-410. 

Head office: 132 Vincenl Slreet. Aud..laml. P.O. Bux 6345, Auckland 1. 
Other offices: Wellington, Christchwch, Tauranga, New Plymouth, Orewa, Sydney, Melbo1D11e, Port Moresby, Singapore and Brunei. 
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Calculate the specific energy consumption 
Where energy use can be related to a single product or single activity, an index provides the best 

means of comparison of current performances with those of the past. Examples of indices in 
common use are as follows: 

litres/ lOOkm ................ ... .. .. .. .. fuel consumption of motor car 
GJ/tonne .................... .... ..... .. energy consumption per unit of product 
GJ/machine hour .. ....... ........ .. . } 
GJ /labour hour. . . . . . . . . . . . . . . . . . . . . . . energy consumption per unit of production time 

MJ/m•pa ...................... . .. .... .. . energy consumption per unit of heated space 

It is often very difficult to obtain a clear picture because the majority of industries produce more 
Lhan one product and b cause the proportion of each product produced may change. 
Additionally, the total energy consumption is often attiibutable to a combination of energy u es 
including the e1\ergy required in the actual manufacturing processes and for such services as pace 
h ating and cooling. Often there will be insufficient in-plant metering to pem1it the 
disaggregation of the cousumption data to the levels required. A combination of detailed tudies 
and historical auditing will often be required to develop suitable indice . 

It is also useful to graph the specific energy use per unit of output to indicate how energy efficiency 
vaiies with activity level for each process, product or service. Also a plot of pecific energy use against 
time gives an indication of how energy efficiency changes throughout the year and from year to year. 

ometimes it is po~sible 10 compare die specific energy data developed for production or sen~ces 
in one firm with imilar figures for ·imilar firm in cw Zealand and overseas. It provides another 
indication of how energy effici nt your operation is. ln some cases, industry trade associations have 
surveyed members to obtain typical energy consumption levels. 

PHASE 2 - THE WALK.­
THROUGH ENERGY AUDIT 

The next step is the walk-through energy audit which establishes: 
• the immediate opportunities to reduce energy costs 
• the feasibility for potential cost savings in each area of energy consumption and the priority for 
allocating resources 
• a monitoring and reporting procedure 
• energy load profiles that may be used in reviews of purchasing agreements 
The audit can be very simple in small plants where there may be few fuels and processes, or very 

complex where there is an array of equipment and processes. However, the basic principles are the 
same. 

Obtain up-to-date plant layouts 
A convenient means of presenting these layouts is to prepare: 
1. A base diagram showing buildings and major energy-consuming plant items including 

furnaces, dryers, boilers, compressors etc, and the movement of materials in the plant. 
2. Overlays showing: 
• the steam system i.e. major hot water/steam lines, boilers, steam-consuming plant and existing 
metering 
• the compressed air system i.e. major compressed air lines, compressors, compressed air using 
plant and existing metering " 
• the electricity system i.e. major electricity distribution lines, electricity consuming plant and 
existing metering 
• fuel systems i.e. major supply lines, fuel consuming plant and metering 
• other major energy systems in the same manner e.g. refrigeration systems. 

An example of such a layout is shown in Figure 5. 

A quick survey 

Conduct an initial survey to find out where obvious energy losses are occuning in the plant due to: 
• deficiencies in the process or plant used 
• poor operating techniques and carelessness 
• inefficient procedures and schedules 

1. Break the survey up to look at each major system or operation such as steam, compressed air, 
lighting and hot water etc. 
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Figure 5: Steam reticulation diagram for a hospital 
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2. Using a questionnaire like the one shown in Appendix C, collect nameplate and 
manufacturers' data and operation data for the major energy consuming plant. 

3. To identify some common areas of energy wastage in each process use a checklist like that in 
Appendix D. This survey will indicate some immediate changes which can reduce energy costs, 
many of which will require minimum capital investment. It is a good idea to place tags on areas 
requiring maintenance at shutdown e.g. faulty steam traps, instruments and damaged insulation. 

4. Tour the energy systems in non-production periods, such as at nights, at weekends or during 
lunch breaks to see if energy is being used unnecessarily at these times. 

IMPORTANT: When touring the plant, keep in mind that sometimes it is better to change a 
process rather than try to carry out the existing process more efficiently. For example, rather than 
insulating a long steam line to a small isolated energy user, it may be better to provide a small 
process heater locally for that application. 

Review of recording and reporting system 
Energy management requires the measurement of energy flows and losses, and this requires 

metering. Most industrial plants and buildings are under-metered; often the only existing metering 
is the utility gas and electricity meters. If this is the case, it will be necessary to install supplementary 
metering, either on a temporary or permanent basis, to further subdivide energy use in the major 
energy consuming processes and equipment. 

F:xaminf' the metering already available on sitf'. First, rhPrk th;it the existing meters are reliable 
and appropriate tor their application. Identify shortcomings in the metering system for energy 
management purposes. 

Also investigate the way the information measured is gathered, recorded and used. Is the data 
relevant, prepared in a usable form, getting to the right people? Could some, or all, of the 
information be recorded by automated equipment? If there are deficiencies, recommend changes 
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R 
Air Velocity Meter - Measures air speed. 
Flow Meter - Portable ultrasonic liquid flow meter. Non­
contact, clamp on transducer measures flow through pipe. 
Frequency Meter - Measures frequency, period, time 
interval and ratio. 
Gas Analyser - Combustion efficiency analyser. Used to 
maximise fuel efficiency of boilers and furnaces. 
Insulation and Resistance Meters - Measures insulation 
resistance and very low resistance. 
LCR Meter - Measures inductance, capacitance and 
resistance. 
Light Meter- Portable luxmeter. Measures light intensity. 
Pressure Tranducers - Provide DC output proportional to 
pressure. 
Sound Level Meters - Measure average or peak sound 
level. 
Tachometers - Stroboscopes for direct readout of speed. 
Optical Tachometers measure RPM of rotating parts. 
Temperature Meters - Digital thermometers measure tem­
perature. Non-contact infrared thermometers measure 
surface temperature without contact of the surface. 
Thickness Meters - Ultrasonic thickness meters measure 
thickness of steel and plastic from one face of the material. 
Coating thickness meters to measure thickness of non­
conductive coatings on non-ferrous substrates. 
Vibration Meters - Portable vibration meters measure 
acceleration, velocity and displacement. 
Voltmeters/Ammeters - Portable analogue and digital. 
Transient Recorders - Enables capture and recording of 
transients and high speed signals. 
XY Recorders - Plots X against Y or Y against time. 
Temperature/Humidity Recorders 
Data Loggers - Records analogue and digital inputs. 
DC Power Supplies - Dual output power supply with 
stabilised DC output. 
Pneumatic and Electronic Instrument Calibrator -
Provides calibration outputs of voltage and current and 
measures pressure. 
TOR Cable Tester - For locating short circuits and open 
circuits in cables. 
Power Meters - Clip on AC power meter, 1 or 3 phase. 
Power Factor Meter - Measures power factor/phase angle. 
Power Disturbance Monitor - Measures and records line 
voltage variations, sags, surges and impulses. 
Power Demand Analyser - Measures and records voltage, 
current, power, power factor, KVA and power demand. 
Power Line Conditioners - Prevent power line fluctuations 
and interference from reaching sensitive equipment. 

All of these, and more, available for rent 
For prompt service, just give us a call. 

(09) 520-4759 
(04) 844-833 

Q~ Instrument Division 
lJ .. TECH-RENTALS (NZ) LTD 

TEST EQUIPMENT SPECIALISTS 

PAGE9 



to the metering system and the flow of information. 
A recommended strategy for data collection is as follows: 

Collect data as raw meter readings 
Ensure that the previous reading is available at the time the meter is read so that errors are 

minimised. The person reading the meter should calculate the difference between this reading 
and the previous reading. Preferably one person should be responsible for reading all meters and 
calculating the differences. Alternatively, consider automated recording devices to undertake this 
phase of rhe rask. 

Convert meter readings to consumption in physical units 
The difference in meter reading should be multiplied by meter factors and conversion factors to 

give consumption in the most easily related units e.g. kWh of electricity, M' of gas, litres of oii. If 
the energy consumptions are plotted on a graph, errors are identified more easily than when only 
numerical data are presented. In addition the effects of variations in processes are more readily 
appreciated. 

Report energy consumption in consi11tent unit'il 
Convert all energy consumptions to megajoules or gigajoules so that electricity, steam and gas etc 

can be added on the same basis. 

Compare energy consumption with a standard 
Actual consumption should be compared with some standard. Two approaches are possible: 
• multiply the standard by the output to obtain what the consumption should have been, then 
analyse the difference with the actual 
• divide the actual consumption by the units of production to obtain the unit consumption 
which is compared with a unit standard. 
The first approach gives an appreciation of the total dollar costs involved when consumption 

differs from standard, while the second approach gives an appreciation of how energy 
consumption variacions aifecc unic cosrs. 

It is possible to record and report on energy use manually, but as with many things, this process is 
greatly eased by the use of a personal computer. Small scale monitoring and targeting software 
programmes are available and can be adapted specifically for your facility. You won't need a great 
deal of computer knowledge to run them. These programmes, once historic data is entered, provide 
automatic trend/ comparison graphical reports against past performance or established targets. 

,,,,,, Norman Disney & Young 
Consulting Engineers 

ENERGY AND PLANT MANAGEMENT 
IS NOT DIFFICULT WITH 
NORMAN DISNEY & YOUNG 
• Energy Consumption Analysis 

• Preventative Maintenance Specifications 

• Administration of Contracts 
• System Design Modifications 

• Fault Finding-Trouble Shooting 

• Bulldlng Act Compliance 

Incorporating all or part of the above services in your 
property management package has the following advantages:-

• Tenant Satisfaction - Rental Income Assured 

• Reduction of Breakdowns - Lower Running & Maintenance Costs 
• Maximising Plant Life & Reliability - Lower Operating Costs 

• Protection from Litigation - No Legal Fees 
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Collecting detailed energy consumption data 
Establish the amount of each energy form used per month for each process, group of processes, 

individual items of equipment or building. This will establish the main energy consuming 
processes. Cost and consumption data similar to that compiled in Appendix A may be tabulated for 
each major process or building (See Appendix F for tables). 

Installation of additional metering is quite expensive so it is important to ensure that any extra 
meter will be adding enough extra information to justify its installation. 

The installation of additional electrical metering can frequently be avoided initially, by 
estimating the amount of time that an appliance or motor runs in the period on which the 
reporting scheme is based and multiplying this by its nameplate power consumption. If 
considerable use is made of 'motor and light counts', it is preferable to place an hourly 
consumption meter in parallel with a machine for an appropriate period, to more accurately 
determine the fraction of time that a machine is in operation. 

Manufacturers' operating handbooks are usually available for major machinery. These frequently 
contain operating curves which relate performance over the operating range. These can be used to 
estimate energy use at a typical operating point or at several points. 

Estimates of the consumption of other energy forms can also be made initially without metering. 
For example, boiler feedwater consumption or condensate flows may be used to indicate steam 
consumption. However, in many cases when detailed analysis is carried out, these initial estimates 
will often be inadequate and many important energy flows will have to be directly measured. 

The cost of installing extra metering is often difficult to justify to management because it does 
not provide an obvious financial return. However, the existence of sufficient metering is vital for 
the continual monitoring and control of the energy used in major energy consuming processes 
and should be justified on this basis, rather than just on the needs of this special study. 

Report a plan of action to management 
, The development of a plan of action for management approval is important to ensure 
management commitment in both principle and practice for further energy management activities. 

The report to management should indicate: 
• Immediate savings attainable 
• Furthel' inves~tion required to identify and quantify savings which arise from changes in 
plant and processes. 
• Defieiencies in coll«ting and reporting energy data and control of energy costs. 
• An estimate of the cost of doing nothing. This should be based on the likely, increases in fuel 
costs anii tile projfGted energy consumption in the coming years and represents tlie cost penalty 
of not implementing a continuing energy management programme. 
• A 'Plan of Action'. This plan should detail the most important area of energy cost reduction 
based on the walk-througti energy audit It should also outline the sequence of action necessary 
to reduce energy costs in the most efficient manner. 

Decide on the best means of improving energy efficiency by considering alternative methods of 
providing the service, manufacturing the product or providing the required energy. For example, 
before looking at the heat recovery from a waste heat stream, first check if it can be reduced or 
eliminated by improving the process. 

Items requiring action could be ranked according to the cost and time required for 
implementation, the expected payback period or rate of return of each project and other factors. 
The ranking method should be described in detail in the report. 

An example of such a "Plan of Action" is shown below. 
In the Plan, it is wise to recommend that the low cost or no cost options are undertaken first. 

Projects requiring substantial funding can be undertaken once some savings have been effected. In 
practice, several projects will be undertaken simultaneously. 

Energy management "Plan of Action" 
1. Review tariff and purchasing arrangements 
2. Review lighting system 

- type oflamps 
- lighting levels 
- circuits and controls 
-use 

3. Staff motivation campaign 
4. Review of combustion systems 

- maintenance 
- efficiency 
- controls 

5. Review of space heating/air conditioning 
- thermal loads-insulation/shading 
- outside air 
- controls 
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6. Review of domestic hot water 
- individual versus central systems 

7. Review of compressed air, refrigeration etc 
- maintenance 
- load shedding, controls 

8. Review of total energy system 
- purchasing 
- type of fuel 
- Lyµe uf eue1gy ~ysle111 
- review of programme 

9. Regular reports to management 
- highlight results of above reviews, including any cost savings involved 
- recommend the establishment of norms and targets for energy consumption in specific 
areas of the operation 

- recommend modifications and improvement to the "Plan of Action". 

Phase 3 - Detailed 
Investigation and Analysis 

The results of the walk-through energy audit will enable the development of a list of priorities for 
further detailed studies. The audit also should aim to develop norms and targets for energy 
consumption which are necessary to control energy use. 

To work out whether identified improvements to plant or processes requiring expenditure are 
economically justified: 

* Break up the prospective energy improvements into specific projects. You will need to estimate 
the capital costs of each initiative. You may have sources of information in-house; equipment 
suppliers are also useful sources of information, particularly on costs. 

AUDITING: GAIN OR PAIN? 
Univord Energy Limited are the largest independent energy management consulting practice in 
New Zealand. They know that energy audits are a vital part of the energy management process 
and their staff have vast experience in commercial, industrial and institutional auditing. In 
carrying out energy audits for their major clients, they have inspected in excess of 500,000 square 
metres of property from Whangarei to Invercargill. Their clients, including MAF Property 
Management Office, the University of Otago and Fortex Group Limited, are currently enjoying 
total cumulative savings in the order of $5,000,000 and Univord continue to strive for improved 
performance. 

It is often difficult to define for a client the limits of an energy audit as technical analysis is an 
integral part of the process. If a direct comparison is drawn with financial auditing, it would be 
reasonable to assume that not only are historical records examined and current procedures 
reviewed, but recommendations on improving existing systems are automatically included as part 
of the report. The actual cost of a financial audit is related to the extent of work, which in turn 
reflects the availability and volume of relevant information. While this is over·simplistic, it is fair 
to say that if organisations were as prepared for an energy audit as they are normally required to 
be for a financial audit, an energy auditor's life would be relatively relaxed. 

Unlike the financial audit, however, an energy audit is a means to an end rather than the last act 
for the financial year. Unless a company is skilled in analysis of the data collected, the audit is a 
waste of time and money. Long.winded reports with no structure for action or implementation of 
proposals are useless documents to Executive Management. The final audit report must therefore 
clearly define the action required, the benefits accrued, the cost of any proposal and the estimated 
pay-back period. The auditors must be both prepared and technically competent to document and 
supervise the necessary work, negotiate tariff changes with supply authorities, monitor and report 
on progress against predicted savings. 

There is no limit on the level of energy consumption and expenditure when considering the worth 
of an energy audit. However, if your expenditure on energy is in excess of $250,000, then your 
audit should be undertaken by a company like Univord Energy Limited, who can provide the 
necessary level of skills to complete the audit and the commitment to ensure the introduction and 
maintenance of a successful energy management programme. 
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G. J. Riddell 
Managing Director 
Univord Energy Ltd. 
14A Wickliffe Street 
P.O. Box 969 
Dunedin 
New Zealand 
Tulephone (3) 479-0148 
Fax (3) 479-0759 



* Based on the estimated energy savings determined from the surveys undertaken and the 
expenditure required for each project, carry out an economic analysis to work out how the payback 
period or rate of return for the project compares with the company's requirements for capital 
projects. 

Monitoring load profiles and detailed review of purchasing 
agreements 

Electricity tariffs for large users are based not only on total energy consumed in a billing period, 
but also on the peak demand i.e. the peak rate of consumption during the billing period. Tariffs 
from some supply authorities also include an energy rate which varies with the time of day. 

It is important therefore not only to meter total electricity use, but also the daily and weekly 
pattern of usage to allow the processes or machines that contribute to the peak demands to be 
isolated and identified. You are now in a position to specify operational and plant changes which 
can be made to reduce demand peaks and thus ' flatten ' the load pattern. By reducing the 
maximum demand, it is possible to substantially reduce power bills. 

Note that electricity kVA and kW maximum demand meters do not measure the maximum 
instantaneous electricity use but the maximum consumption over a half hour period. 

The load profile should be determined, if possible, over one complete billing period. It is often 
useful to meter subsections oflarge plants to obtain more information on the contributors to the 
overall load pattern. 

Monitoring equipment may also be hired for electricity use surveys. (An example of the results of 
a load survey are presented in Appendix E.) 

Reviewing the energy management programme 
·The results of this detailed investigation and analysis, together with those obtained from the 

walk-through energy audit, should be used to determine or update your company's energy policy 
and establish an ongoing energy management programme involving norms and targets for energy 
efficiency and regular reviews of energy use. 

Energy Management Services 
If your company does not have the skills to analyse and implement the more complicated 

measures, it may be worthwhile to engage consultants who have specialist capabilities. 
You should carry out the preliminary steps yourself before engaging a consultant, even for a 

detailed study: specialist knowledge is not required to carry out these preliminary tasks and it will 
reduce your overall costs. The information you collect will usually be amongst the first items that a 
consultant requests. 

Energy Management (Ministry of Commerce) has engineers on staff who can help. Also available 
from Energy Management is the Energy Management Yearbook, a directory of companies involved 
in energy auditing and technical services, and equipment suppliers. The cost for this book is $10. 

Appendix A: Summary of annual energy use 
Energy Annual Unit 

Annual Conversion equivalent cost cost 
Energy consumption factor GJ % $ % ($)per 
form Units (unit) (GJ per unit) Total Total GJ 

Petrol k litres x 34.4 
Automotive 
diesel oil (ADO) k litres x 38.4 

tonnes x 45.7 
LPG k litres x 26.1 

tonnes x 50.0 
Industrial 
diesel fuel (IDF) k litres x 39.2 

tonnes x 45.5 
Fuel oil tonnes High Sulph 

x 42.9 
Low Sulph 

x 44.5 
Natural Gas GJ 
Town Gas GJ 
Electric it~ 000 kWh x 3.6 
Coal tonnes 
Other 

total 100 
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IS YOUR ENERGY BILL A CONCERN 
PROFESSIONAL ADVICE COULD SA VE YOU MONEY 

CONT ACT :- Gerry Pallo 
Murray Kelghtley 

AT YOUR KERSLAKE & PARTNERS OFFICE . WELLINGTON 
. ROTORUA 
. AUCKLAND 
. CHRISTCHURCH 

SERVICES AVAILABLE INCLUDE • Energy Audit. 
. Malnt•n•nce AgrHmente . 
. T•rlff Ev•lu•tlon. 

Telephone (04) (5)684 411 
Fax (04) (5)684 177 

P.O. Box 38-997 
WELLINGTON 

THE 
BOTTOM 

LINE 

. . • vital to a company's success in a 
market driven economy. Let energy 

management improve your 
organisation's bottom line. 

As leading energy consultants, Worley 
can assess your current energy systems 

and provide advice to: 
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• increase the efficiency of energy 
consuming equipment 

• negotiate tariffs 
• investigate alternative, cost competitive fuels. 

• evaluate potential for new technology to 
reduce energy costs.(lncluding cogeneration). 

For an initial discussion of your energy system and the 
potential for cost savings, call Jon Lorentz (09) 795-260, 

Peter Cole (04) 859-069, or Peter Robinson (024) 740-923. 
Worley Consultants. Ltd Offices at: Auckland, Hamilton, Whangarei, Tauranga, Palmerston North, 

Wellington, Dunedin, Fiji and Indonesia. 



Appendix B: Seasonal energy consumption patterns 

:::;-
~ ~ 
~ c::: 

~ 0 

E. 
~ E 

~ 
:::l 

"' c::: 
0 
Ll 

Month 

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC TOTAL 

CONSUMP- TONNES 

TION GJ 

COST (S) 

Comments on use: ........... ... .. .................. ..... ...... ....... ........ ... ....... ..... ... ... . 

Appendix C: Energy systems Questionnaire/ Checklist 
Date 
I. Company .•. 

2. Location ... 

3.Manager ... 

4. Engineer ... 

5. Latest 12 months' energy usage 
(Record monthly consumption and cost on separate page for each fuel type) 

6. Production process 
Type of product 
Production latest 12 months 
Process flow chart (simple block diagram) 
Record monthly production 
Typical operating hours per week 

7. Electricity use 
(a) Motors 

List size and application of 10 largest motors (kW) 

(b) Lighting 
Office (type, wattage, number) 
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plant process area (type, wattage, number) 
warehouse (type, wattage, number) 
outside (type, wattage, number) 
switching - auto or manual 

(c) Power and fJJadjactors 
Is power factor included in rating schedule? 
Is power factor control equipment employed? 
What is power factor? 
Is maximum dem~d included in rating :;ch~du.lc? 
Is d~inand-limiting equipment installed? 
What is maximum demand rate? (kW) 
What is average demand rate? 
What is load factor? 

( d) Other major uses of electricity 
What electrical process heating? 
(identify process and kW used) 
Are large areas air conditioned? 
Are large areas refrigerated? 

8. Steam Production 
(a) Boiler(s) identification 

Rating(kg/ hrorkW) 
Pressure (kPa) 
Furl usrd 
Package boiler or field type 
Approximate age (years) 
Economiser/ superheater fitted 
Blowdown heat exchanger fitted 
Feedwater treatment system and testing 

lh\ Rmln PPrfm-mn.,,rP 
,- , A~i~;l -i~p~~-~;t~ (kg/hr) 

Av steam output rate (kg/Irr) 
Peak system output rate (kg/ hr) 

A reliable way to reduce costs ... with Kent Zirconia oxygen systems 
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• World beating Zirconia oxygen probes with advanced microprocessor based transmitter 
provide a system unequalled in accuracy, reliability and flexibility for flue gas 
measurements. 

• Unique probe design guarantees long life. Protection against sulphurous reducing 
atmospheres is built-in by use of superior electrode technology. 

• New advanced transmitter displays calculations by its microprocessor of % 0 2 and cell 
temperature, with options of combustion efficiency, flue and air inlet temperatures, co and 
inferred C02, to provide maximum information 
for energy management requirements. Self­
diagnostics, alarms, relays, analogue outputs 
and serial communication are other built-in 
advantages. 

• CEGB approval, independent RFI tested, 
Lloyds approval for shipboard use. 

• Alternative transmitters to provide complete 
flexibility. 

All 
ASEA BROWN BOVEAI 

ABB Kent-Taylor Ltd 
7A, Ra Ora Drive, East Tarnaki, Auckland. 
Postal Address: P.O. Box No.58-647, Gre1mrnount, Auckland 
Telephone: Auckland (09) 274-6099. Telex: 21265 KENTINZ. Fax: (09) 274-0731 . 
Telephone: Wellington (04) 698-413, Christchurch (03) 338-4681 

'2: PHONE FREE 0800 269371 '2: PHONE FREE 0800 269371 '2: PHONE FREE 0800 269371 



( c) Boiler efficiency 
When was boiler efficiency last tested? 
How frequently is it tested? 
What was its efficiency? (%) 
What was the % C02 in stack gases? 
What was the stack gas temperature? ('C) 
What is % blowdown? 
What is % feedwater makeup or % condensate return? 
Is feedwater tank lagged? 
What is feedwater temperature? ('C) 
Is boiler well maintained? 
How often are the tubes cleaned? 

9. Steam use 
(a) Steam transport 

Are steam pipes, flanges, valves and header lagged? 
(condition of lagging) 

Type of insulation and thickness 
Is condensate returned? 
Are condensate lines lagged? 

(b) Steam application 
Type of application 
Pressure required (kPa) 
Is steam used in process and lost or condensed and 
returned or vented to atmosphere? 

10. Fll'ed heaters 
Identification e.g. furnaces, kilns, ovens, driers, other 
Average fuel input rate (kg/hr) 
Type of fuel fired 
Process temperature required ('C) 
Gas temperature required ('C) 
Stack temperature ('C) 
Stack gas flow rate ( m/ sec.) 
Excess air in stack gas ( % ) 
Type of insulation 
Condition of insulation 
Other heat-retaining equipment 
Is heat recovery equipment used? 
Are gases in contact with product? 
Do gases go through heat exchanger? 
Do gases pass through afterburner? 

11. Compressed air 
For each compressor list: 
power consumption (kW) 
output rating (m'/hr) 
discharge pressure (kPa) 
air cooled or water cooled? 
cooling water flow and temperature (l/min.'C) 
major uses and pressures required 

12. Water usage 
Average water consumption (I/hr) 
Water discharge to sewer (I/hr) 
Temperature of discharge ('C) 
Other discharge rates (I/hr) 
Other discharge temperatures ('C) 
Is water recirculated? 
Are cooling towers used? 
Number and efficiency of cooling tower 
Is effluent treated? 

13. Waste disposal 
Are wastes incinerated? 
Are wastes shredded? 
Are wastes compacted? 

14. Transportation 
Are conveyors or forklifts used? 
Are forklifts electric powered? 
No of company vehicles (l/IOOkm) 
Separately list make and fuel consumption 

15. St.andby power generation capacity 
Type, rating, fuel consumption 
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SERVICES ENGINEERS 
for: 

ENERGY AUDITS & SURVEYS 
Investigation and Analysis of Energy Saving Opportunities 

Detail Design and Implementation of Energy Saving Measures 

AUCKLAND WELLINGTON 
Paul Taylor Gordon Page 

Ph 303 1249 •Fax 303 2554 Ph 727 899 •Fax 731111 

STEPHENSON & TURNER, NEW ZEALAND LIMITED 

Electrical, Energy, Maintenance, Services, 
Project Management, Engineering Consultants 

EXPERIENCE AND EXPERTISE IN THE FIELDS OF: 

• Energy surveys, audits, reports, cost 
savings identification. 

• Formulation of procedure to manage 
energy use. 

• Derivation of energy management 
administration, monitoring and 
implementation procedures. 

AUCKLAND 
R. Davey or R. Foot 

P.O. Box 40221, 
Glenfield, Auckland 

Ph: (09) 444-0252 
Fax: (09) 444-1526 

• Electrical and energy products/services 
marketing. 

• Power factor correction analysis 
and improvement. 
(Manufacture of P.F.C. 
equipment/panels). 

• Tariff reviews. 

ROTORUA 
D. McNiven 

P.O. Box 691, Rotorua 
Ph: (07) 347-8385 

Mobile: 025 958-175 
Fax: (07) 349-0773 



Appendix D: General checklist 
Processes and equipment 

Item 

1. Industrial 
furnaces 

2. Burners 

3. Combustion 
gases -
heat 
recovery 

4. Process heat 
distribution 
system 
(st,eam, 
condensat,e, 
hot water and 
chirted wat,er) 

5. Process fuel 
distribution 
system 
(natural gas, 
LPG, oil etc.) 

6. Incineration 
of industrial 
wastes 

Why important? 

• Heat loss through 
furnace structure 
increases energy 
consumption 

• Either incomplete 
combustion or too 
great an amount of 
excess air wastes 
significant 
amounts of fuel. 

• Products of 
combustion which 
leave at 
temperatures 
h.igher than supply 
a1r represents a loss 
of energy. 

Action required 

• Repair furnace linings. 
• Inspect insulation for 

periodic maintenance and/ 
or update. 

• Check furnace doors and 
other openings for tighter 
closure. 

• Reduce the holding tem­
perature during idle time. 

• Schedule work to reduce 
hea.t up and cool down 
penods. 

• Periodically check on the 
furnace pressure control. 

• If the furnace is being 
cycled, as in heat treating, 
investigate low thermal 
mass insulation. 

• Perform periodic 
combustion analysis and 
adjust burners. 

• Maintain, repair or replace 
inefficient burners. 

• Use exhaust to preheat 
combustion air by use of a 
recuperator heat 
exchanger. 

• Use exhaust gases to 
generate steam or hot 
water and to heat 
secondary fluids or air for 
other uses. 

• Any losses in the • Insulate steam 
distribution system condensate, and hot 
require greater water and chilled water 
energy input for the lines. 
same end use. • Repair leaks in any lines. 

• Any losses in the 
distribution system 
require greater 
energy input for the 
same end use. 

• Possible source of 
energy. Recovered 
heat can be used 
for process or 
building heating. 

Shut off or remove 
unused lines. 

• Provide for periodic 
maintenance checks on 
controls, valves, and 
accessories. 

• Meter consumption and 
compare on regular 
intervals to identify 
unusual changes. 

• Repair leaks in any lines. 
Provide for periodic 
maintenance checks on 
controls, valves and 
accessories. 

• Meter consumption and 
compare on regular 
intervals to identify 
unusual changes. 

• Investigate the possibility 
of incorporating a heat 
recovery system into the 
incineration process. 

How long to implement Who can help? 

• Immediate inspection. • Plant maintenance. 

• Usually less than 
half a day for 
combustion check 
per furnace . 

• Furnace manufacturer. 
• Plant employees. 

•Plant maintenance. 
• Combustion specialist. 
• Burner manufacturer. 
• Fuel supplier 

representative. 

• Consulting engineer. 
• Recuperator 

manufacturer 
representative. 

• Energy supplier 
representative. 

• Plant employees. 
• Plant engineer and 

maintenance. 
• Energy supplier 

representative. 

• Plant employees. 
• Plant engineer and 

maintenance. 
• Energy supplier 

representative. 

•Consulting engineer/ 
mechanical or 
chemical. 

•Manufacturing 
representative of heat 
recovery equipment 
and of incineration 
equipment. 

Energy savings Remarks 

• 20 to 40% of fuel 
consumption can be 
saved depending 
upon furnace 
temperature. 

•Use of 
recuperators 
may require 
changes in 
burneF11and 
combustion 
air systems. 

•Radiation 
recuperators for 
furnace temps 
greater than 1800°F 
will usually show a 
payback period of 
less than two years. 

• Fumes, vapour 
and industrial 
wastes which 
:eci,uire . 
mcmeratlon, 
especially at 
high 
temperatures, 
may provide 
opportunities 
for significant 
heat recovery. 
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Processes and equipment (cont.) 

Item 

7. Cooling 
towers/ 
evaporative 
coolers 

8. Paint spray 
booth 

9. Exhaust over 
Tlflt(, tank.(, 
grinding and 
other 
operati<>ns 

10. Compressed 
air system 

11. Ekctric 
power 
system 
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Why important? 

• Heat rejection is 
required by many 
industrial 
processes such as 
die-casting 
machines, plastic 
moulders and air 
compressors. 

• Air is circulated 
through the 
painting area to 
control the paint 
spray and vapours. 
If all the air is 
exhausted, it would 
require equal 
amounts of 
makeup air from 
the outside and the 
energy necessary 
to heat the air. 

Action required 

• Investigate the possibility 
of using the heat for space 
heating, for preheating 
boiler feedwater or 
personnel hot water, for 
heating stockpiles or 
other such low 
temperature applications. 

• Check whether cooling 
-towers or evaporative 
coolers are puiiing piant 
air during the heating 
season. Should use 
outside air at intake. 

• Check the possibility of 
introducing outside air 
directly to operation 
without heating. 

• If afterburners are used, 
can the resultant heat be 
utilised? Heat recovery 
may be economic. 

• Energy required • Consider the use of heat 
to ht>at tht> makt>nn rt>c.nvt>ry t>qnipmt>nt from 
air from the outside. the exhaust air to the 

• Energy is also . makeup air. 
needed to maintain • Check the possibility of 
the temperature of introducing outside air 
the bath. directly to operation 

without heating. 

• Energy is used to 
drive the air 
compressor. 

• Drive may be either 
electric motor, 
engine or turbine 
drive. 

• Transmission 
losses include 
transformers and 
line losses. 

• High peak demand 
and low power 
factor both 
increase the cost. 
They also increase 
the electric 
generating plane 
size required to 
service a givc.n job. 

• Install covers over vats 
and tanks. 

• If covers are unsuitable 
for vats and tanks 
consider insulating balls 
floated on the surface. 

• Use coolest intake air 
available, possibly from 
outside of building. 

•Repair all lea.ks. 
• Operate al the lowest air 

pressure required. 
• Consider the possibility of 

using the heat from the 
aftercooler for 
supplementing the plant 
space heat. 

• Do not use compressed air 
for cooling equipment or 
personal comfort. It is 
expensive ventilation. 
Use air blowers at 
required conditions 
instead. 

• Investigate the possibility 
of shutting down the 
compressor when not in 
use. 

• De-energise transformers 
whenever possible. 

• -.Clean transformer heat 
exchanger smfaces. 

• Investigate the possibility 
for scheduling use of 
power and for reducing 
demand. 

• If power factor is low, 
additional load may 
involve expensive cabl ing 
costs; have a specialist 
recommend changes. 

How long to implement Who can Mlp? 

• Consulting 
mechanical engineer. 

• Heating, ventilating 
and air conditioning 
engineer. 

• Plunt engineer. 

• Consulting engineer. 
•Ventilation specialist. 
•Manufacturer's 

representative ofheat­
recovery equi~ment. 

• Manufacturer s 
representative of 
paints. 

• Consulting engineer. 
•Ventilation soecialist. 
• Plant engineer. 

•Plant engineer. 
• Plant maintenance. 
•Consulting 

mechanical engineer. 
• Plant employees. 

• Consulting electrical 
engineer. 

• Utility representative. 
• Plant engineer. 

Energy savings 

• Heat recovery 
devices usually can 
save 50-70% of 
the energy 
needed to 
heat the 
makeup air. 

Remarks 

•Check 
rnmn-;atihilih1 
~~···r-- .... ···~1 
of heat 
recovery 
equipment 
with the 
vapours in 
exhausted 
air. 

•Transformer losses •A power 
range from 2% al factor of 
no load lo 9% al run greater than 
load. 0.8 may be 

acceptable 
but a 
specialist 
should be 
consulted for 
a specific 
evaluation of 
your plant. 



Processes and equipment (cont.) 

Item Why important? Actian required How long to implement Who can help? Energy savin~ Remarks 

12. Ekctric • Turn off equipment when • Plant employees. 
Motors not in use. • Plant engineer. 

•If operating cffic· • Co~sulting electrical 
iency is bclow 70%, engmeer. 
investigate further. • Electric utility 

• If due for retirement, representative. 
investigate higher 
efficiency motors and 
matching of the motor to 
the load for best 
economic return. 

13. Refrigeratian •Equipment • Check refrigerator door • Plant maintenance •Consider 
operates 24 hours ~kets hinges and catcl1cs. • Refrigeration peciali l reclaiming 
a day all year. It • fro l any ice build-up on • Consulting engineer. waste heal 
requires regular evaporator regularly. from larger 
cleaning and • Clean conc!ensor cooling fins refrigeration 
maintenance for and refrigeration motors systems to 
hygenic reasons regularly. heatwater 
and to reduce • Call for service if motor or as space 
running costs. refuses to shut down or heatingfor 

switch off regularly offices. 
• Consider adding air curtains 

or plastic strip curtains for 
coolroom doorways. 

• Check refrigeration lines from 
unit to motor periodically 

Plant building 

1. Plant air- • Generally, all the • Reduce I.lie quantity of • 2-4weeks. •Plant manager. 
outside air I outside air that our ide air re~uir d and • Plant employees. 
exhaust air enters the plant the quantity o exhau t air •Consulting 

must be heated to required to the minimum mechanical 1:ngineer. 
interior conditions. amount re~uired. for each •Manufacturer's 
Exhaust air proce an COl1SISCC11l representative. 
represents a loss of wil.11 codes and •Utility representative. 
heated air. regulations. 

• Recover heat from 
exhaust air to heat 
incoming air. 

2. Ventilatian •Ventilation air may • Requirements for • 2-4weeks. • Consulting 
be required for ventilation may have mechanical engineer. 
dilution and changed. Evaluate See Item 1. 
makeup. present requirements. 

• Measure present 
ventilation. Do not waste 
energy conditioninf air 
· minimum levels o outdoor 
air provision are ~iven 
in NZS 4303: 199 

3. openings in •Excessive • Close off all unnecessary • 1-2 weeks. • Plant maintenance. •Improves 
strncture infiltration of cold openings ·unused • Outside contractor. working 
(e.g. loading outside air requires exhaust fans, broken •Plant employees. environment 
docks) extra energy to windows, structural with the 

provide comfort. openings. 
• Enclose the trucks or 

possibility of 
reducing air 

railroad cars at the 
• 2-5 weeks. 

temperature 
loading platforms. required for 

•Cou ld cle-.ir plastic strip comfort. 
tartitions be of use? 

• nvestigatc I.lie possible 
use of aucomauc doors or 
air curtains. 

4. Walland • Most uninsulated • Insulate roof and walls •Varies with • Plant maintenance. • Heat loss can be • Increases the 
roof walls and roof which reduces heat loss building. •Outside contractor. reduced by as inside surface 
insulatian structures may through the building much as 2/ 3 or temperature 

allow 2 to 3 times structure. more. of the walls 
the heat loss of an and roof. 
insulated structure. • Improves the 

comfort level 
for the same 
air 
temperature. 
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Plant building (cont.) 

[f,em Why important? Actitm required How long Iii implement Who can help? Energy savings Remarks 

5. 'Windows • Heat loss by • Add weather stripping or • 1·3weeks. • Pla.."1.t maintenance. • Heat loss can be •Worker 
and doQT'S transmission/ seal windows. • Outside contractor. reduced by 1/3 or discomfort 

infiltration. • Erect weather screens more. in factory 
externally or internally to work areas 
he~ ~rotect doorways. is often due 

• Ad oor closers. to draughts 
• Doors and windows • Lock, seal or change doors 3-6 • Plant maintenance. and the 

on opposite walls weeks or windows on one • Outside contractor. resultant 
permit excessive wall. heat loss 
infiltration by direct • Use door closers. rather than 
flow of air ihrough • Break ihe flow of air by use of insufficient 
building. airlocks and internal doors. heating. 

6. Space • The space heating • Supply only as much heat • Heating, ventilating •Have 
heating system uses as 1s necessary for and air conditioning specialist 
syst,em en~ to provide a comfort - do not engineer. check 

co ortable overheat. control 
working • Reduce losses from system for 
environment. heatin~ system. optimum 

• It offsets heat • Can it e done with zones operation. 
losses throu!h the of radiant comfort 
building an heats heating? 
cold air entering • Relate the heatin~ 
the building. requirements to e type 

of work being done. 

7. Central • Combustion of • Perform periodic • Plant engineer. •Improper • Many boilers 
syst,em fuels to generate combustion analyses and • Combustion specialist. adjustment of operate at 
boilers steam or hot water. adjust burners. • Consulting engineer. combustion may low 

• Consider heat recovery • Original equipment be wasting 10% or efficiency 
from flue gases. manufacturer. more of the fuel. due 

• Clean, blow down to • Heat recovery from to lack of 
maintain operating the stack gases pr~per 

efficiency. may save 10% of mamtenance. 
• Check feedwater chemical the boiler fuel input 

control to minimise even at lower stack 
waterside buildup. temperatures. 

• Could a small local 
electric boiler supply 
isolated low level 
requirements? 

8. Steam hot • Insulate lines. •Plant maintenance. 
water • Repair leaks. 

• Check operation of traps. 
• Use of insulated storage 

tanks to receive heated 
water during off-peak 
hours can improve 
operating efficiencies. 

9. Unit heaters • Combustion of • Readjust burners for • Immediately. • Combustion specialist. •Improper 
direct fired fuels for heating maximum efficiency. • Plant engineer. combustion may 

air. • Clean heat exchanger be wastinJi 10% or 
surfaces. more of e fuel. 

• Cycle fan operation. 

10. Infra-red • For applications with low • Heating, ventilating • Many applicants of •Good for 
radiant temperatures of the and air conditioning infra-red space spot 
direct fired surrounding walls and engineer. heating show heating. 
QT' el.ectric roof, it may be better to • Plant engineer. savings of greater 
fQT'comjort hrovide direct radiant • Manufacturer's than 20% over unit 
heating eating rather than representative. heater systems. 

heatin~ the air. 
• Periodic. deaning and 

maintenance. 

JI. Space air •Theenert; • A complete analysis is • Heating, ventilating 
condititm- required y required to minimise the and air conditioning 
ingand the heating, energy required. engineer. 
heating ventilatin~ and • Control settings should 
systems air conditioning not be changed without 

system Is used considering the effect on 
for fan motors, the whole system. 
refrigeration • Clean filters on a regular basis. 
systems and • Lock out refrigeration 
heating systems. system by a return air 

thermostat. 

PAGE22 



Plant building (cont.) 

Item 

12. Contro/,s 
systems and 
settings 

13. Personnel 
hot water 

14. Lighting 

Why important? 

• Controls determine 
the actual 
operating 
characteristics of 
the system. 

• Heat is required to 
raise the 
temperature of the 
water from the 
entering 
temperature, 
usually 5 to 20°C, to 
the desired 
temperature. 

• Heating rate 
required is 
approximately: 
power (kW) = 4.2 x 
flow rate (l/s) x 
temp. rise (C). 

Action required 

• Original system design 
and operation may have 
been based on different 
parameters and energy 
costs. A new look may 
'tune-up' system for lower 
energy costs. 

• Repair leaks at hot water 
taps. 

• Check to see that hot 
water taps are shut off 
when not in use. 

• Repair leaks in hot water 
lines. 

• Reduce hot water 
thermostat setting to 
the lowest temperature 
which is acceptable. 

• Separate system from 
space heating or other 
hot water system. 

• Clean heaters 
regularly, following 
the manufacturer's 
recommendations. 

• Should be flushed and 
cleaned periodically. 

• Check the standard of 
insulation on all hot 
pipework. 

• !urn off lights when not 
m use. 

• Install lighting only to 
that required for task. 

• Consider replacing 
lighting with more 
efficienct lamps -
incandescent to 
fluorescent to gaseous 
discharge lamp. 

• Consider using 
fittings which are 
more effective 
in directing the light 
to the work area. 

• Consider integration 
of daylight with electric 
lighting. 

• Ducted fittings can be 
used to recover comfort 
heat and will improve 
operating efficiency of 
suitable lamps. 

• Lamps and fittings 
should be cleaned as 
part of a regular 
maintenance 
programme. Utilise 
daylighting as 
practicable. 
Heat reflective 
coatings may make 
windows more 
useful. 

• Control window 
brightness. If windows 
admit excessive light, 
the general lighting 
standard may have to 
rise to reduce 
contrasts. 

How long to implement Who can help? 

• Control specialist. 
• Consulting engineer. 
• Plant maintenance. 

• Plant maintenance. 
• Plant employees. 

• Illuminating engineer. 
• Electric supply 

authority 
representative. 

• Plant engineer. 
• Plant employees. 

Energy savings Remarks 

•Many 
systems 
are out of 
adjustment 
and are not 
operating 
as designed 
or with 
optimum 
use of 
energy. 

• Approximate 
light effect per unit 
electric power 
(lumen per watt) 
Incandescent 15 
Mercury Vapour 50 
Fluorescent 75 
Multi-vapour 90 
H.P.Sodium 110 
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Appendix E: Pulsomatic Load Curve 

Typical days analysis plot 

Max.= 936.00 kW Min.= 38.25 kW 

kW---- Mon.----Tues.----Wed. ----Thurs.·· ........... Fri. 

900.0 

800.0 

700.0 

600.0 

500.0 

400.0 

300.0 

200.0 

100.0 

.o..__.__.__.__.___.'---..___,__.__._--''---...___,__._---L_.__...___.__.____.__.__...___,__.___, 

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 1 7 18 19 20 21 22 23 24 

Time 

PAGE24 


