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Answer Any FIVE FULL Questions 

 Marks 
OBE 

CO RBT 

  1 a)  What is energy use profile? 

 

[5] CO2 L1 

     b)  What are the various auditing required for developing energy profile.                                           [5] CO2 L1 

  2   Write short notes on energy audit instruments. Explain each one of them.                                                                                     [10] CO2 L4 

  3   Give the ten methodology steps for detailed energy auditing and explain.                                         [10] CO2 L4 

  4  Explain the steps in energy audit report generation. [10] CO2 L4 

  5 a)  With vector diagram explain the various components of power triangle. 

 

[6] CO3 L4 

     b)  Explain motor horsepower.                                                                                                             [4] CO3 L4 

  6  What is power flow concept. Explain PEP and production factor. [10] CO3 L4 

  7  Write short notes on primary and secondary distribution. [10] CO3 L1 
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1a) ENERGY USE PROFILE (5 MARKS) 

 

 
 
 



 

 

 
 

 
 

 

 

 

 

 

 

 

 

 



 

 

1.B)AUDITS REQUIRED TO CONSTRUCT ENERGY USE PROFILE (5MARKS) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3ans. ten step methodology of energy audit (10 marks) 

 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 



 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

2ans) energy audit measuring instruments (10 marks- any 10 instruments ) 

 

 

Ammeter and Voltmeter 
 

 To measure electrical currents, ammeters are used.  

 For most audits, alternating currents are measured.  

 Ammeters used in audits are portable and are designed to be easily attached and removed. 
 There are many brands and styles of snap-on ammeters commonly 

      available that can read up to 1000 amperes continuously. This range can 

      be extended to 4000 amperes.(using CTS) 

 The snap-on ammeters can be either indicating or recording with a printout.  



 

 After attachment, the recording ammeter can keep recording current variations for as long as a full month on 

one roll of recording paper. 
 This allows the study of current variations in a conductor for extended 

      periods without constant operator attention. 

 

 The second parameter required to calculate energy is voltage, and it is measured by a voltmeter. 
 A voltmeter measures the difference in electrical potential between two points in an electrical circuit. 

 The voltage drops measured in many instances are fairly constant and need only be performed once. 

  If there are appreciable fluctuations, additional readings or the use of a recording voltmeter may be 

indicated. 

 Most voltages measured in practice are under 600 volts and there are many portable voltmeter/ ammeter 

clamp-ons available for this and lower ranges. 

 

Wattmeter and Power Factor Meter 

 

 The portable wattmeter can be used to indicate by direct reading electrical energy in watts.  
  It can also be calculated by measuring voltage, 

     current and the angle between them (power factor angle). 

 The basic wattmeter consists of three voltage probes and a snap-on current coil which feeds the wattmeter 
movement. 

 The typical operating limits are 300 kilowatts, 650 volts, and 600 amperes. 

 It can be used on both one- and three-phase circuits 
 The portable power factor meter is primarily a three-phase instrument. 

 One of its three voltage probes is attached to each conductor phase and a snap-on jaw is placed about one of 

the phases.  

 By disconnecting the wattmeter circuitry, it will directly read the power factor of the circuit to which it is 
attached. 

 It can measure power factor over a range of 1.0 leading to 1.0 lagging with "ampacities" up to 1500 

amperes at 600 volts.  
 This range covers the large bulk of the applications found in light industry and commerce. 

 Continuous displays or intermittent alternating displays are available at the touch of a button .  

 

 
 

 

 
FOOTCANDLE METER 

 Footcandle meters measure illumination in units of footcandles through a light-sensitive barrier layer of cells 

contained within them.  
 They are usually pocket-size and portable and are meant to be used as field instruments to survey levels of 

illumination.  

 These meters differ from conventional photographic lightmeters in that they are color and cosine corrected.  

   

TEMPERATURE MEASUREMENTS 

1. Thermometer 
 There are many types of thermometers that can be used in an energy audit.  
 The choice of what to use is usually dictated by cost, durability, and 

      application. 

 For air-conditioning, ventilation and hot-water service applications 
     (temperature ranges 50°F to 250"F), a multipurpose portable battery-operated 

      thermometer is used.  

 Three separate probes are usually provided to measure liquid, air or surface temperatures. 

 For boiler and oven stacks (1000°F) a dial thermometer is used. 
 Thermocouples are used for measurements above 1000°F.  



 

Surface Pyrometer  
 
 

 Surface pyrometers are instruments which measure the temperature of surfaces.  

 They are somewhat more complex than other temperature instruments because their probe must make 

intimate contact with the surface being measured. 
 Surface pyrometers are of immense help in assessing heat losses through walls and also for testing steam 

traps. 

 They may be divided into two classes: low-temperature (up to 250°F) and high-temperature (up to 600°F 

to 700°F).  
 The low-temperature unit is usually part of the multipurpose thermometer kit. The high-temperature unit is 

more specialized but needed for evaluating fired units and general steam service. 
 There are also noncontact surface pyrometers which measure infrared radiation from surfaces in terms of 

temperature.  

 These are suitable for general work and also for measuring surfaces which are visually but not physically 

accessible. 
 A more specialized instrument is the optical pyrometer. This is for high-temperature work (above 1500°F) 

because it measures the temperature of bodies which are incandescent because of their temperature.  

Psychrometer 
 A psychrometer is an instrument which measures relative humidity based on the relation of the dry-bulb 

temperature and the wetbulb temperature. 

 Relative humidity is of prime importance in WAC and drying operations. 
 Recording psychrometers are also available.  

 Above 200°F humidity studies constitute a specialized field of endeavor. 

 
Portable Electronic Thermometer 

 The portable electronic thermometer is an adaptable temperature measurement tool.  



 

 The battery-powered basic instrument, when housed in a carrying case, is suitable for laboratory or industrial 

use. 
 A pocket-size digital, battery-operated thermometer is especially convenient for spot checks or where a 

number of rapid readings of process temperatures need to be taken. 

 

 
 

Thermocouple Probe 

 
 

 

 
 A Thermocouple is a sensor used to measure temperature.  

 Thermocouples consist of two wire legs made from different metals.  

 The wires legs are welded together at one end, creating a junction.  
 This junction is where the temperature is measured. 

 No matter what sort of indicating instrument is employed, the thermocouple used should be carefully selected 

to match the application. 
 It should be properly positioned if a representative temperature is to be measured.  

 The same care is needed for all sensing devices-thermocouple, bimetals, resistance elements, fluid expansion, 

and vapor pressure bulbs. 

 
Suction Pyrometer 

 Suction pyrometers consist of a combination of a thermocouple and a suction probe for gas samples  

 Errors arise if a normal sheathed thermocouple is used to measure 
      gas temperatures, especially high ones.  

 The suction pyrometer overcomes these by shielding the thermocouple from wall radiation and drawing gases 

over it at high velocity to ensure good convective heat transfer. 

  The thermocouple thus produces a reading which approaches the true temperature at the sampling point rather 
than a temperature between that of the walls and the gases.  

 
 
MEASURING COMBUSTION SYSTEMS 

Combustion Tester 
 Combustion testing consists of determining the concentrations of the products of combustion in a stack 

gas.  

 The products of combustion usually considered are carbon dioxide and carbon monoxide.  



 

 Oxygen is tested to assure proper excess air levels. 

 The definitive test for these constituents is an Orsat apparatus. 
  This test consists of taking a measured volume of stack gas and measuring successive volumes after intimate 

contact with selective absorbing solutions. 

 The reduction in volume after each absorption is the measure of each constituent.  

Boiler Test Kit 
 The boiler test kit contains the following: 

 CO2 Gas analyzer 

 02 Gas analyzer 
 CO Gas analyzer 

 The purpose of the components of the kit is to help evaluate fireside boiler operation.  

 Good combustion usually means high carbon dioxide, low oxygen, and little or no trace of carbon 

monoxide (CO).  

 
 

Gas Analyzers 

 The gas analyzers are usually of the Fyrite type. 
  The Fyrite type differs from the Orsat apparatus in that it is more limited in application and less accurate.  

 The chief advantages of the Fyrite are that it is simple and easy to use and is inexpensive.  

 This device is used many times in an energy audit.  
 Three readings using the Fyrite analyzer should be made and the results averaged. 

Draft Gauge 

 The draft gauge is used to measure pressure.  
 It can be the pocket type or the inclined manometer type. 

 
 

 
 

 

 

 
 

 

 
Smoke Tester 



 

 

 To measure combustion completeness the smoke detector is used. 
 Smoke is unburned carbon, which wastes fuel, causes air pollution, and fouls heat-exchanger surfaces.  

 To use the instrument, a measured volume of flue gas is drawn through filter paper with the probe.  

 The smoke spot is compared visually with a standard scale and a measure of smoke density is determined. 

 
 

Combustion Analyzer 

 The combustion electronic analyzer permits fast, close adjustments. 
 The unit contains digital displays.  

 A standard sampler assembly with probe allows for stack measurements through a single stack or breaching 

hole. 

 

MEASURING HEATING, VENTILATION SYSTEM PERFORMANCE 

                    AND AIR-CONDITIONING 

Air Velocity Measurement 
Smoke pellets- 

 limited use but very low cost.  

 Considered to be useful if engineering staff has experience in handling. 

Anemometer (deflecting vane)- 
 good indication of air movement with acceptable order of accuracy.  

 Considered useful (approximately $50). 
Anemometer (revolving vane) – 

 good indicator of air movement with acceptable accuracy.  

 However, easily subject to damage.  

 Considered useful (approximately $100). 

Pitot tube- 
 a standard air measurement device with good levels of accuracy. 

 Considered essential.  
 Can be purchased in various lengths-12” about $20,48” about $35.  

 Must be used with a monometer.  
 These vary considerably in cost, but could be on the order of $20 to $60. 

Impact tube- 
 usually packaged air flow meter kits, complete with various jets for testing ducts, grills, open areas, etc.  

 These units are convenient to use and of sufficient accuracy.  

 The costs vary around $150 to $300, and therefore this order of cost could only be justified for a large system. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4ans: 

 

 
 

 



 

 
 

 

 

 

 

 

 



 

 

5ANS: 

  



 

 
 

 

 

5b)motor horse power 
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POWER FLOW CONCEPT: 
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