
Grenada Capacity Building Programme for  

Energy Management and Energy Audits

Webinar III : Save Energy, Save Money

Date: 21- 21 April 2022
Time: 9:00 am to 12:00 pm Grenada Time 

Target audience: Training institutions, government ministries and 

statutory organisations
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Content

Ç Day-2: Energy Efficiency Measures & Financial Planning

Ç Review of Energy Use

Ç Activities to do During Site Assessment

Ç Identification of Energy Conservation Measures

Ç Energy Saving Calculations

Ç Financial Viability of The Project

Ç Energy Audit Report Format

Ç Q&A



Recap FromDay-1
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Energy Efficiency v/s Energy Conservation

Energy efficiency is άǳǎƛƴƎless energy to provide the same
ǎŜǊǾƛŎŜέthroughtechnologyupgradation.

Energyconservationis anyάbehavior changethat results in the use
of lessenergyέto do samework.
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Energy Pyramid - Approach
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р ¢Ωǎ ŦƻǊ 9ƴŜǊƎȅ /ƻƴǎŜǊǾŀǘƛƻƴ

Turn it OFF

Turn it DOWN

Turn it UP

Turn it AROUND

Turn it OUT

Turn OFF/ Unplug the appliances 
from switchboard after using. 

Turning down the temperature of 
heating appliances

Increase the thermostat 
temperature of cooling appliances

Look around and use appliances 
efficiently. 

Replace old inefficient devices with 
new energy efficient devices. 
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vǳŜǎǘƛƻƴΧΚΚ

1. Who will consume more power

Heating Appliances Cooling Appliances

Refrigerator = 120 WattsBread Toaster =  850 WattsWater Kettle = 1200 Watts
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Need of Energy Audit

An energy audit will

ωHelp to understand how energy (both electrical and thermal) are used

ωIdentify where waste occurs and where there is a scope of improvement

Stages of Energy Audit

Train the Staff
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Types of Energy Audit

Basedon the methodology,EnergyAudit canbecategorizedinto three types

Level - 1

Level - 2

Level - 3 Level - 3 Investment Grade Audit

Level ς1 Walkthrough Audit

Level - 2 Detailed Energy Audit
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Energy Audit Instruments

Å To conserve energy, it is necessaryto know where & how much energy is

being consumed.

Å Hence, Instruments Play a vital role in energy audit to characterize and

quantify energy.

Å Instruments also provide a means to monitor equipment performance and

checkcondition

Å Various categoriesof portable energy audit instruments are

Thermal Mechanical Chemical

Electrical Lighting
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Example: Energy Consumption By Different Home Appliances

Appliances Number
Rated 

Watts (W)

Operating 

Hours Per Day

Daily Energy 

Consumption 

(kWh/Day)

Operating Days 

Per Year

Annual Energy 

Consumption (kWh/Year)

LED Lamp 3 28 10 365

Ceiling Fan 2 75 13 365

Refrigerator 1 120 24 365

Water Heater 1 3000 4 90

Water Pump 1 150 2 365

Energy Consumption Per 
Day (kWh/Day) =

Rated Input 
Power (W) x

Operating Hour Per 
Day (Hrs.)x

Number of 
Appliances

1000

Energy Consumption Per 
Year (kWh/Year)

=
Energy Consumption Per 
Day (kWh/Day)

x Operating Days in a 
Year 

0.84 306.6
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Example: Energy Consumption By Different Home Appliances

Appliances Number
Rated 

Watts (W)

Operating 

Hours Per Day

Daily Energy 

Consumption 

(kWh/Day)

Operating Days 

Per Year

Annual Energy 

Consumption (kWh/Year)

LED Lamp 3 28 10 0.84 365 306.6

Ceiling Fan 2 75 13 1.95 365 711.7

Refrigerator 1 120 24 2.88 365 1051.2

Water Heater 1 3000 4 12 90 1080.0

Water Pump 1 150 2 0.30 365 109.5
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Sample Calculation : I

To help students at training institution realize that conscious effort helps in 
conserving energy

Practice
FMake a list of equipment's/ appliances / gadgets used in the Training Institution;

FFind out the wattage of each;

FFind out the electric consumption of each;

FFind out the number of hours each in used per day;

FFind the rate of electricity per unit from the institution electricity bill;

FCalculate the electricity consumed per day by each and the cost incurred.
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Sample Calculation : I

Appliance / Gadget Number Number of
hours

Total energy 
per day

Total energy 
per month

Cost, ECD

Tube Light (28W) 8 10

Computer (150W) 6 6

Printer (120W) 2 3

Ceiling Fan (75W) 10 12

Energy Consumption Per 
Day (kWh/Day) =

Rated Input 
Power (W) x

Operating Hour Per 
Day (Hrs.)x

Number of 
Appliances

1000

Energy Consumption Per 
Year (kWh/Year)

=
Energy Consumption Per 
Day (kWh/Day)

x Operating Days in a 
Year 

Number of Days in a month : 30
Per Unit Electricity Cost: 0.78 EC$/kWh
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Sample Calculation : I

Appliance / Gadget Number Number of
hours

Total energy 
per day

Total energy 
per month

Cost, ECD

Tube Light (28W) 8 10 2.24 67.2 52.4

Computer (150W) 6 6 5.40 162.0 126.3

Printer (120W) 2 3 0.72 21.6 16.8

Ceiling Fan (75W) 10 12 9.75 292.5 228.1

Energy Consumption Per 
Day (kWh/Day) =

Rated Input 
Power (W) x

Operating Hour Per 
Day (Hrs.)x

Number of 
Appliances

1000

Energy Consumption Per 
Year (kWh/Year)

=
Energy Consumption Per 
Day (kWh/Day)

x Operating Days in a 
Year 

Number of Days in a month : 30
Per Unit Electricity Cost: 0.78 EC$/kWh
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Sample Calculation : II

A fuel-efficient vehicle will cover more distance and hence not only conserve 
energy but also helps in reducing air pollution

Practice

FObserve the odometer reading of 2-3 common cars/Pick-ups in use under Ministry;

FNote the odometer reading when the fuel tank is filled up;

FNote the reading again when the tank needs to be filled up again;

FNote the quantity of fuel required to fill the tank;

Vehicle Odometer 
reading  when 
tank is being 
filled (a)

Odometer 
reading  when 
tank needs to 
be filled (b)

Distance 
covered

C = b - a

Quantity of fuel 
required to fill tank 
(fuel required to 
cover distance) (d)

Fuel 
Efficiency

E = c/d

Car : Model 1 8,723 9,000 50

Car : Model 2 8,723 9,000 80

Pick-up : Model 1 8,723 9,000 40

Pick-up : Model 2 8,723 9,000 45
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Sample Calculation : II

A fuel-efficient vehicle will cover more distance and hence not only conserve 
energy but also helps in reducing air pollution

Practice

FObserve the odometer reading of 2-3 common cars/Pick-ups in use under Ministry;

FNote the odometer reading when the fuel tank is filled up;

FNote the reading again when the tank needs to be filled up again;

FNote the quantity of fuel required to fill the tank;

Vehicle Odometer 
reading  when 
tank is being 
filled (a)

Odometer 
reading  when 
tank needs to 
be filled (b)

Distance 
covered

C = b - a

Quantity of fuel 
required to fill tank 
(fuel required to 
cover distance) (d)

Fuel 
Efficiency

E = c/d

Car : Model 1 8,723 9,000 277 50 5.54

Car : Model 2 8,723 9,000 277 80 3.46

Pick-up : Model 1 8,723 9,000 277 40 6.92

Pick-up : Model 2 8,723 9,000 277 45 6.15



Day - 2
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Session II 

Review of Energy Use and Site Assessment
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Preliminary Review of Energy Use

Energy End Use

Yearly or Seasonal Variation in 
Power Consumption

Energy Utilization Index (EUI) 
of Buildings

Specific Energy Consumption 
(SEC) in Manufacturing 
Industries

Preliminary evaluation of energy use is important to know

ὉὟὍ
ὃὲὲόὥὰὉὲὩὶὫώὟίὩ

ὛήόὥὶὩὊέέὸὥὫὩ

ὛὉὅ
ὃὲὲόὥὰὉὲὩὶὫώὟίὩ

ὃὲὲόὥὰὖὶέὨόὧὸὭέὲ

EUI and SEC would help to
benchmark the data against
energyuse in similar buildingsor
industries. Thisalso helps to find
the potential magnitude of
energy efficiency opportunities
and provide an early estimate of
potential savings
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Preliminary Review of Energy Use

Monthly Utility Bill

Building or System 
Schematics

Equipment Lists

Other Relevant 
Information's

Information required for preliminary review of energy use

Monthly utility bill would help to identify any changesin energy use over time and
potential causesfor thosechanges
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Site Assessment 

Å After the preliminary review, the energyauditor will conduct a physical
assessmentof facility andits operations.

Å Theenergyauditor will meet with key operationsand maintenancestaff
to know about equipment performance and discussany concernsor
issueswith the facility

On-Site Survey

Monitor electrical energy use by 
equipment's 

Monitor thermal energy use by 
ŜǉǳƛǇƳŜƴǘΩǎ

Heat balance of thermal energy Electric energy balance

Calculate operating efficiency of 
different appliances/equipment's 

Identify energy saving potential 

Based on the requirement Energy Auditor will use energy audit 
instrument/meter to capture the usage electrical and thermal energy
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Case Study ς1 Review of Energy Use and Site Assessment

(Same procedure can be followed for Educational institutes, government buildings, hotels and other facility)

Followingdatawascollectedfor the preliminaryreviewof the energyuse

Å Equipmentdetails

Å One-yearelectricenergyconsumptiondetail (Monthlyelectricitybill)

Equipment Quantity
Rating 

(Wattage)
T8 FTL 124 36
Ceiling Fan 50 75
Projector 15 150
Desktop   Computer 20 200
Deep Freezer (-80oC) 1 2500
Deep Freezer (-20oC) 1 1000
Water Pump 1 1500

Equipment Quantity
Rating 

(Wattage)
Water Heater 2 1200
Autoclave 1 500
Ice flakes Maker 1 500
Incubator 1 500
Air Conditioner 4 1300
Distilled Water Unit 1 500
MV Lamp 2 250

Other information collected are Location, Operating Hours in a year and Switching 

Mechanism (Manual or Automatic)

Equipment details would help to identify key energy consumption areas
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Case Study ς1 Review of Energy Use and Site Assessment

Monthly Electrical Energy Consumption 

Annual Energy Consumption, kWh Annual Electricity Charges, ECD

58740 16,209



Indoor 
Lighting

17%

Outdoor 
Lighting

2%

Ceiling Fan
14%

Desktop 
Computer

15%

Water Heater
9%

Water Pump
6%

Air 
Conditioner

16%

Others
8%

Deep Freezer
13%Lab 

Equipment 
21%
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Case Study ς1 Review of Energy Use and Site Assessment

Conclusion from the preliminary review of the energy use 

*Calculated using equipment details provided by institute management

Å Major energy consuming area

Å Potential magnitude of energy 

efficiency opportunities.

Å Provide an early estimate of 

potential savings

Å Average daily electrical energy 

consumption

Å Seasonal variation in load
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Case Study ς1 Review of Energy Use and Site Assessment

Site Assessment

Å Monitor load variation during day and night time; using portable three phase 

power analyzer. 

Å Check load current variation in three phases and neutral

Å Visual inspection of 

o Rated efficiency of the equipment's

o Manual, timeclock or automated HVAC control methods

o Interior and exterior lighting systems and related controls

o Hot water systems

o Operating practices of all equipment's
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Case Study ς1 Review of Energy Use and Site Assessment

Load variation during day and night-time
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Case Study ς1 Review of Energy Use and Site Assessment

Observationduringsite assessment

Å Lightsin classroomsandstaffroomswasfound ONduringdaytime. Sufficientdaylightis

comingin classroomandstaffroom.

Å Duringnight-time, all corridor lightswereswitchedON.

Å Projector& DesktopComputerswasfound to be in standbymode

Å Installedair conditionerunitswasfound to be inefficient (non-inverter type)

Å SetACtemperaturewasfound to be 20oC

Å In all the classroomsand laboratories,individualswitcheswere providedfor eachlight

and fan. Thisis a very good practiceas it enablesonly the required number of lights

andfansbeingswitchedON
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Case Study ς1 Review of Energy Use and Site Assessment

EnergyConservationMeasure - 1 Replacethe conventionalFluorescentTubeLight with

energyefficientLEDtube lights.

FTL Tube Light

55W

38W

28W

LED Tube Light

22W

20W

18W

EnergyConservationMeasure- 2 Duringday time, switch OFFthe tube lights wherever

not required and use Natural Day Light - Createawarenessamongstudentsand staff to

promoteenergyconservation
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Case Study ς1 Review of Energy Use and Site Assessment

EnergyConservationMeasure- 3 Duringnight time, switch OFFalternatelightsin corridor

andmaintainminimumlux level.

OR

Providemotion sensorto alternate lights in corridor. By doing so only alternate lights

would be ONduringnight time andremaininglightswould automaticallyswitchONduring

anymovement.
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Case Study ς1 Review of Energy Use and Site Assessment

Energy Conservation Measure - 4 Replace the conventional ceiling fan with energy 

efficient BLDC fan.

BLDC Fan Traditional Fan

35 W 57 W

ÅBLDCmotor fansconsumelesspowerascomparedto the traditionalceilingfans.

ÅThesefanscomewith a remote control unit thereby allowingyou to switch ONand OFFthe fans

easily.

ÅBLDCmotor fanscomewith a Timerand Sleepmode that will enableyou to seta specifictime limit

(numberof hours)while sleeping.
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EnergyConservationMeasure- 5 Setthe temperatureof ACaround24 - 27 oC.

Bydoingso3-4%power canbe saved. (Savingsin lower temp (<24oC)ς6%for everyrisein 1oC

andin highertemp(>24oC)ς4%for everyrisein 1oC)

Case Study ς1 Review of Energy Use and Site Assessment

Feeling HOTat 27oC

Set the temperature of AC at 27oC and use fan at optimum speed. 

Avoid using ceiling fans because hot air will be redistributed. Rather, use floor fans to 
provide better airflow for added comfort and cooling
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Energy Conservation Measure - 6 Replace the old non-inverter AC with new energy 

efficient inverter AC. 

Case Study ς1 Review of Energy Use and Site Assessment
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Case Study ς1 Review of Energy Use and Site Assessment

EnergyConservationMeasure - 7 Reducethe heat load of room to reduceelectricity

consumptionby Air Conditioner.

ÅByputting curtainon windows.

ÅClosedoor andwindows.

ÅArrestair leakageneardoor andwindows.

ÅAvoidironingof clothesin ACroom.

EnergyConservationMeasureς8 KeepACoutdoor unit (CondenserUnit) in shadeand

ventilatedarea.
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Case Study ς1 Review of Energy Use and Site Assessment

EnergyConservationMeasure- 9 After educationalhour, switchOFFthe desktopcomputer

andprojectorsfrom mainpowersupply. Thiswill help to saveStand-Bypower.

Other devices which consume stand-by power are:

Television Microwave Music System DVD Player

Set-Top Box Internet Modem Game Console 
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Case Study ς1 Review of Energy Use and Site Assessment

Energy Conservation Measure ς10  Replace Electric Water Heater With Solar Water 
Heater

1. Electric Water Heater

Å Convert electric energy into heat energy.

Å Easy installation, Less expensive & require less maintenance.

ÅhǇŜǊŀǘƛƴƎ Ŏƻǎǘ ƛǎ ƘƛƎƘ ŀƴŘ ŘƻƴΩǘ ƎƛǾŜ ƛƴǎǘŀƴǘ Ƙƻǘ ǿŀǘŜǊ 

2. Solar Water Heater

Å The light radiations from the sun are converted into heat energy.

Å Operation cost is ZERO. As sun rays are FREE. 

Å Hot water is available even during power cut. 

Å Need additional rooftop space and also required annual maintenance.  
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Case Study ς1 Review of Energy Use and Site Assessment
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Energy Saving opportunities - Commercial Sector

Á Retrofit interior corridor fixtures with LED lamps, where continuous usage is required

Á Replacing conventional exit signs with energy-efficient LED (or) colour reflector;

Á Extensively use of daylighting, which may require installation of sky tubes, blinds or 

shades to control heat gain and glare;

Á Gardens, outdoor building perimeter areas, pavements and footpaths can be lit with solar-

based outdoor lamps with an inbuilt battery;

Á Lack of shading increases heat loads in the hot/humid climate and increases air 

conditioning costs;

Á Install level control or pressure switch based control to switch ON/OFF the booster 

pumps;

Á Use ENERGY STARTM rated appliances (UPS, Data servers, Printers etc.) for office or 

commercial usage where they are operated for long hours ( ~ 30% reduction)
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Energy Saving opportunities - Industrial Sector

Á Provided interlock or process control logic to avoid the idle operation of electric 

motors;

Á Replacing conventional exit signs with energy-efficient LED (or) colour reflector;

Á Avoid multiple rewinding of motors. The greater the number of rewinds more is 

the efficiency drop; 

Á Avoid idle cooling water circulation in DG sets, compressors and refrigeration 

systems; 

Á Conduct a water balance study to minimize water consumption and leaks;

Á Use of blower air instead of compressed air (aeration in effluent treatment plants, 

drying applications etc.);

Á Use of hydraulic or electrical tools in place of pneumatic tools;

Á Use variable speed drives and direct digital controls on water circulation pumps, 

motors and controls.
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Energy Saving opportunities - Agriculture Sector

Á Useof sprinklermaintainsuniform waterapplicationto thecrops; it reducespumping

energydemandcomparedto conventionalmethodsfor crops;

Á Useof SolarPV pumpsfor agriculture(includingA brushlessDC pumps);

Á Useof high-efficiencywaterpumpsatagro-processingplants;

Á Use of fibre-reinforcedplastic (FRP) fan bladesfor the drying section(ventilation

fans);

Á Use lessenergyconsumptionLED fixtures, which will last longer than fluorescent

lampsbulbs,sodiumandmercurylampsacrossagriculturalfacilities.



Interactive Session

1) During the Site assessment, it is not so important to consider the power variation trend 

of the incomer.

2) What is the name of Energy Efficient replacement of a conventional fan motor?

3) Mention two major contributors of Energy consumption in a Commercial facility.

4) Which is the most common source of energy being used in all the sectors.?  

5) Replacing old equipment with new equipment which consumes less energy 

True /False

BLDC motor

1. Lighting

Electricity

Energy Conservation / Energy Efficiency

41

False 

2. Air conditioning

Energy Efficiency
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vǳŜǎǘƛƻƴΧΚΚ

1. What all energy efficiency measures can be implemented in your facility.



Session III 

Data Analysis and Audit Report

43
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Energy Data Analysis

Ç Energy data analysis methodology varies with respect to the 

type of facility and study objectives to be achieved.

Ç Analysing the collected information will help in 

understanding the historical and present performance level 

of the respective facility. 

Ç In order to manage day-to-day energy consumption 

efficiently, it is highly essential to analyse the energy 

consumption data, benchmark energy use and set targets 

that can result in significant energy cost savings along with 

carbon emission reduction. 

άǿŜ ŎŀƴΩǘ ƳŀƴŀƎŜ ǿƘŀǘ ǿŜ ŎŀƴΩǘ ƳŜŀǎǳǊŜέ
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Energy Data Analysis

Ç Typical Analysis methods:

Á Spreadsheet based analysis using engineering formulae taking into account time 
variation based analysis.

Á Analysinghourly, daily, weekly and seasonal load variation pattern of the incomer ς
Activity based and Equipment based.

Á Simulation based analysis by incorporating sensors with data loggers.
Á Develop performance metrics using some key performance indicators (KPIs) such as
× Energy intensity (kWh/Sq.m)
× Energy Utilization Index
× Specific energy consumption
× Specific water consumption

Ç Benefits: Not just identifying energy savings

Á Develop a complete insight of the facility on use of various resources
Á Helps in detecting anomalies
Á Develop awareness and engage the end user
Á Impact the culture positively
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Typical Energy Performance Assessment Dashboard  
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Typical Energy Management System


