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LEARNING OBJECTIVES

Why Energy Management is Important
and basics

Global trends on Energy, Economy and
Our Environment

Non-Technical Drivers that Create the
Need for Energy Projects

Driving Factors in Major Investments
For Business and Industry




THREE MAJOR PROBLEMS

Three global priorities dictate saving energy:

Energy Security - Reduce o
imports and balance of paym

Economic Competitiveness - Reduce costs and
create jobs

Environmental Quality - Reduce
global warming and acid rain

lone of these goals can be fully attained without a
energy efficient economy

PROFESSIONAL INTEREST EM JOBS

Building/facility/plant energy manage

Building/facility/plant maintenance managel

Utility energy auditor/energy analyst

Regional/national agency energy analyst

Consulting energy auditor and analyst

TQM & ENERGY MANAGEMENT

Total Quality Management (TQM)

yn integrated approach to operating a facility
ergy cost control should be part of overall TQM

program. Also Cl, Six Sigma, Lean.

QM - based on principle that front-line employees

should have authority to make changes and other
iecisions at the lowest operating levels of a faci

Energy management is a natural part of TQM;
=mployees should have some training in energ)
management so that they can make correct energy
decisions.




ENERGY MANAGEMEN

Energy management - the use of engineering and
economic principles to control the cost of energy t
rovide needed services in buildings and industries

Most savings in energy costs will come fron
mprovements in energy efficiency.

Some savings will come from ch ging the pattern
energy use, and possibly shifting to other sourcec
energy.
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“OMMON ENERGY COST SAVING:

Low cost operation a maintenance, or short
payback projects less than 2 years - 5 to 15 percent

Medium length 2 - 4 year
payback actions 15 to 30
percent savings

Higher-cost, 5 to 10 year
payback actions 30 to 50
percent savings

Energy efficiency is a key component of any 21st centur
nergy policy, and is crucial to meet climate change
gets, particularly those agreed at the December 2015
OP21 summit in Paris.

urrently, however, the EU is unlikely to meet its 2020
get of improving energy efficiency by 20% (primary
nergy savings are projected to reach only 17.6% by 2020
and needs to be even more ambitious if it is to become a

w-carbon economy by 2050.

Energy is at the heart of the European economy; the EU
consumes 11% of global energy, importing more than 50% a
1 cost of more than EUR 400 billion per year. Energy

efficiency could cut this dependence and this cost, but is
ot delivering on its promise.




SA FEDERAL ENERGY EFFICIENCY REQUIREMENTS

DOE Releases Energy-Saving Rules for Federal Buildings and
oposes New Standards for Consumer Appliances

deral Building Energy Code Requirements and Resident
Appliance Proposals Would Save Americans Millions in
Energy Costs and Advance Carbon Reduction Efforts. Biden
Administration to Finalize 100 Actions to Save Households
100 Annually.

Beginning in April 2023, all new buildings and major
retrofits constructed by the Federal government must
omply with the 2021 International Energy Conservation
de (IECC) and the 2019 American Society of Heating,
frigerating, and Air Conditioning Engineers Standard 90.1
building energy codes. DOE estimates that this measure
ill save $4.2 million dollars in operating costs within the §
rst year of implementation.

NERGY INTENSITY OF COUNTRIES & REGIO

Global energy intensity improvement in 2021 is below the
2000-2019 average (-1%, vs. -1.5%/year over 2000-2019).

China’s energy intensity remained stable in 2020 (-0.1%,
ompared to a 2.8%/year improvement over the 2000-2019
eriod). In 2021, its energy intensity went back to the

2000-2019 average with an improvement of 2.7%.

1 2021, energy intensity improved in Asia {especially in
1dia and China), in Australia, in the Middle East, and in
Latin America (improvements in Argentina, Chile, Colombia
nd Mexico).

lew energy efficiency improvement in India in 2021, above
he 2% average of the 2000-2019 period.

_IEP EXAM FORMU

MOTORS
Percent load = (NLRPM-RPM)/(NLRPM -
FLRPM)

GEOMETRY
Area of circle = N* r2
Circumference of circle = * D

Area of rectangle = L * W
Perimeter of rectangle = 2*L + 2*W/

ELECTRICAL

V=1*R Ohm'sLaw (single phase)

P = 12*R Ohm's law for power (single phase)
KW = (V x A x 1.73 x PF}1000 (3 phase) PF =
Cos phi

kW = kKVA*PF  PF = Cos phi
«(VA=173xkVxXxA (3phase)

Synchronous speed = {frequency x 50)/
(number of pole pairs)
kW x Percent load = (V x A x 173 x PF x
Efficiency) (3 phase)
PF = kW/KkVA = Cos phi

FANS AND FAN LAWS
LPSn/LPSo = (RPMn/RPMo) n=new; o=old
SPn /S Po = (RPMn /RPMo )2
kWn/kWe = (RPMn /RPMo )3
RPM-driven x diameter-driven = RPM-driver
x diameter-driver

Percent OA = (RAT - MAT})/(RAT - OAT)




- LIGHTING

- RCR = (2.5 x cavity height x perimeter)/(area)
General

. RCR = (5 x height x (L + W)}/(L"W) Rectangular room

. Number of lamps = (LUX desired x area)/(Lumens-
per-lamp x Cu x L1 x L2}

- Lux = Lumens/d>

. Efficacy = Lumens/watt

- HEAT FLOW

- qsuxAxAt W

- q=MxCpxAT W sensible heat only

. q=M=xAh W sensible and latent heat
- Qcooling =U x A%24xCDD Whiyr

. Q heating=U x A x 24 x HDD Wh/yr

© MISCELLANEQUS
=LPSx1.2xAT W (sen:
=LPSx4.2x At

e heat for air)

kW (sensible heat for

* POU energy cost = (output/efficiency) x (cost
per unit)

* Density of dry air at standard conditions
1.204 kg/m3

® Specific heat of dry air at standard conditions
1.006 ki/ kg°C

* Density of water at standard conditions 1
kg/L

o Specific heat of water at standard conditions
4.2 kI/kg*C

® Density of water 1000 kg/m3
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