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Hand Tally Counter

To count lighting fixtures specially in large
open areas with a non-uniform lighting
layout.
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Light Level Meter

To determine lighting levels in different areas
of a building.
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Ballast Checker

Check fluorescent light fixtures to see if they
have out-dated magnetic ballasts or electronic
ballasts.
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Data Loggers

You can put them next to motors, cCOmpressors,
lights, and many other systems to determine
when the machines are turning on/off and other

operational data over long periods.
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Infrared temperature
sensor

To measure the temperature of hot surfaces
such as windows, hot water pipes, etc.
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Temperature and
Humidity Level
Indicator/Probe/Sensor

To measure room air temperature and humidity

levels.
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Current/Voltage
Clamp Meter

To measure current in a circuit without
disconnecting/de-energizing it. And also to

measure voltage.
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Power Plug Load
Meter

To measure plug load energy usage.
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Digital Camera

To take pictures of the building from the
outside, equipment tags/labels, and to
document what you find during an energy
survey. Photos and videos can capture an

operation, show an opportunity.
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To perform a quick calculation on-site. le°ah
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Combustion Analyzer or Flue Gas
Analyzer

The combustion analyzer tests the efficiency
of heating and hot water systems.?
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Automatically capture and log voltage,
current, power, power factor, energy and
associated values for an extended period
(measurement and verification).

Power and Energy Logger
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To determine the velocity of a fluid flowing in
Ultrasonic Flowmeter a pipe.
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Pressure Indicator/Prober/Sensor

To measure differential pressures of non
explosive gases and liquids
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Appendix one

Syllabi for Energy Auditor Training

1/ Energy and Environment (2 hrs)

a) Emissions associated with energy use especially combustion of fossil fuels Adverse
effects on environment

b) Indoor air pollution Urban air pollution

¢) Global environmental issues — Climate change Options for mitigation

d) International level initiatives

e) Notational level initiatives: Emission standards

2/ Energy Management (1 hr)

a) Importance of energy management
b) Energy management program: Set-up and implementation Energy accounting,
monitoring, evaluation and reporting

3/ Energy Accounting and Economics (3 hrs)

Principles of financial evaluation

a) Basic financial components

b) Analysis techniques

¢) Simple payback period and life cycle cost method

d) Time value of money, interest formulas and tables

e) Present worth project life

f) Net present value and annual cost method

g) Present worth method and economic performance measures
h) After tax cash flow analysis and depreciation methods
i) Internal rate of return and impact of fuel escalation rates
j) Energy accounting/reporting

k) Point of use costs and efficiency measures

4/ Electrical Distribution Systems (3 hrs)
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a) Definitions and measurements of electrical parameters Demand and energy

load factors

b) Real power and reactive power Three phase systems

¢) Power factor correction and peak demand reduction Rate structure and
analysis of motors & motor drives Power quality and harmonics

d) Energy auditing of electrical systems stand by generation

5/ Lighting (3 hrs

a) Light source, choice of lighting, luminance requirements, and energy
conservation avenues light sources, efficiency and Efficacy

b) Lamp life strike and restrike Lumens and foot-candles

¢) Zonal cavity design method and inverse square law Coefficient of
utilization and room cavity ratios Lamp lumen depreciation and light loss
factors Dimming and lighting controls

d) Color temperature and color rendering index Visual comfort factor and

reflectors
e) Ballasts and ballast factor
f) Lighting retrofits and IES lighting standards

6/ Building Envelope. HVAC System and Control (6 hrs)

a)

b)
<)

d)
€)

f)

g
h)
i)
J)

Thermal resistance and heat transfer coefficients insulation and vapor
barriers

Solar heat gain and solar shading

Thermally light facilities and thermally heavy facilities Conduction
heat loads and psychrometric chart

Air heat transfer and water heat transfer

Heating, ventilating, and air conditioning (HVAC) affinity laws and
performance rating (COP,EER, KW/ton) HVAC Economizers

HVAC equipment types and air distribution systems (Reheat,
multizone, VAV) Degree days and heat transfer energy consumption
estimates

Vapor compression cycle and absorption cycle Cooling towers and air
& water based heat flow Basic controls and PID controls

Distributed control and central control Optimization controls and rest

controls
Building control strategies and communication protocols Expert
systems and artificial intelligence

15
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7/ Steam Generation and Distribution (4 hrs)

Steam Generation

a) Fuels and their properties

b) Principle of Combustion

¢) Combustion Control

d) Boilers and their operations & maintenance
e) Steam Distribution Systems

f) Parameters effecting system operation

g) Steam circuits

h) Insulation

i) Steam leaks and steam traps

j) Condensate systems

Energy Conservation in Steam Systems

8/ Electric Motors. Pumps. Blowers. and Compressors (4hrs)

a)
b)

c)
d)

€)
f)

g)
h)

AC induction motors and AC synchronous motors DC motors and high efficiency
motors

load factor, slip, power factor and efficiency Motor speed control and variable
frequency drives Motor selection criteria

Motor management software Classifications of fluid machinery

Performance characteristics of pumps, fans and blower Fan & pump laws and
variable flow systems

Fluid flow system performance

Energy conservation options in pumps. fans and blowers Air compressors
Compressed air distribution system components Air compressor controls and air leaks
Energy conservation options in compressed air systems

9/ Drvers. Furnaces and Kilns (2 hrs)

a) Kilns and Furnaces: Classification, general fuel economy measures in furnaces,
excess air, heat distribution, temperature control, draft control, waste heat
recovery

b) Industrial Dryers: Classifications, mechanisms of drying, performance
characteristics, energy saving measures.

¢) Insulation and  Refractories: Insulation-types and applications, economic
thickness of insulation, heat saving and application criteria, refractory-types,
selection and application of refractories, heat loss

o o
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10/ Waste Heat Recovery and Cogeneration (4 hrs)

a) Waste heat recovery boilers and thermal systems industrial energy
management

b) Fuel choices

c) Steam systems and steam tables

d) Heat exchangers, turbines and pumps Topping cycles and bottoming cycles
Fuel selection

e) Prime movers and operating strategies

Thermal Storage
f) Design strategies and operating strategies
g) Storage media advantages and limitations
h) Chilled water storage and ice storage
i) Sizing volume requirements
j) Full storage systems and partial storage systems

11/ Measuring Equipment and Techniques (3 hrs)

a) Role of audits and audit equipment Energy management measures

b) Combustion analyses and combustion analyzers power and electricity
measurement Temperature and humidity measurement pressure and air
velocity measurement

c) Light level measurement

12/ Energy Codes and Standards (3 hrs)

a) Buildings Codes

b) Sustainable design and LEED certification

¢) ASHRAE 90.1 Energy cost budget method LEED EB Certified, Silver,
Gold, and Platinum LEED NC LEED CI LEED CS

d) ENERGY STAR Rating ISO 50001

13/ To get the Certificate of the Training Program, and Examination has to be passed
where knowledge of the contents of the Training course will be tested.
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