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Luminous Flux (lm)
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Luminous Efficacy (lm/W)

Lamps Life (hrs)
Efficacy
(lm/W) 

GLS 1000 14-16
CFL 6000-8000 60-65
FTL  12000- 18000 70-104

Metal Halide 10,000-12,000 65 to 90

HPSV 15,000-20,000 90-140
LED 50000 90-100

Induction 80000 60-80
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Color Rendering Index (CRI)

Source CRI

Incandescent 100

FTL 60-95

Mercury Vapor 70

Compact Fluorescent 65-85

Metal Halide 65-90

LPSV/HPSV 0/22
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Illuminance (lux)
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GLS v/s CFL

Comparison Cost Life

GLS

Watts 100 60 40

Rs.10/- 1000hrs

Lumen Output 1380 720 425

CFL

Watts 20 15 9

Rs.120/- 10000hrs

Lumen Output 1300 900 400

଼଴ௐ  × ଵ଴௛௥௦/ௗ௔௬  × ଷ଺ହ ௗ௔௬௦  × ோ௦ ସ/௞ௐ௛௥
ଵ଴଴଴

= Rs 1168/- per year Savings for One Lamp
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Fluorescent Lamps

28W

104lm/W

68lm/W

60lm/W

36W 40W
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5000
Hours

Good
FTL 40W

T12, 38 mm dia

8000
Hours

Better
FTL 36W

T8, 26 mm dia

20000
Hours

Best
FTL 28W

T5, 16 mm dia

Comparison -Life
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T12
65%

T8
72%

T5
85%

Comparison –Colour Rendition
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High Intensity Discharge Lamps

Mercury Vapour Lamps

Sodium Vapour Lamps

Metal Halide 
Lamps
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Comparison Of Various Lamps

Type Watt Lumens Efficacy

HPMV 250 13500 54

HPSV 250 27000 108

Metal halide 250 20000 80
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Comparison of HPMV & HPSV

HPMV Watts 80 125 250 400
Lumens 3500 6250 13500 23000

HPSV Watts 70 150 250 400
Lumens 5800 13500 27000 47500

 High efficacy for HPSV - 108 Lumens / Watt
 Colour rendering – poor (<40)

 Godowns, Storage yards, ware House, Highways,
Flood lighting and Street Lighting

© Confederation of Indian Industry

Case Study - Replace HPMV Lamps 
With HPSV Lamps

 Street lighting, Yard lighting and some plant  
area
 120 Nos. 250 Watts HPMV

 Replaced by 120 Nos. 150 Watts HPSV
 Power Savings : 12 kW

Annual Savings : Rs.1.60 lakhs
Investment : Rs.2.00 lakhs
Payback : 15 Months 
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Metal Halide Lamps

 Gas discharge lamps
 Excellent colour rendering
 High light output
 Suitable for colour critical areas

© Confederation of Indian Industry

Replacing MV Lamps with Metal 
Halide Lamps

250 W MV lamps were in use – 55 Nos
Shop floor area 
HPSV not suitable due to poor colour

Replaced with 150 W metal halide lamps

Annual Saving - Rs 0.84 Lakhs
Investment - Rs 1.5 Lakhs
Payback period - 22 Months
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Voltage & Power of Lamp

 3 Phase voltage supplied at 415V
 Equivalent Phase voltage
 240V

Optimum voltage required for discharge lamps
is 210-220V
 10% reduction in voltage results in 10% reduction in

power consumption
 Reduction in lux level is minimal and can be

identified only with digital lux meters
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Lighting Transformer

Output Voltage 
Maintained at 415V 3φ

Output Voltage 
Maintained at 190-240V 1φ

Lighting Load 
supplied at 240V 1φ
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Case Study- Automobile Industry

 Distribution voltage of plant maintained at 420V
 Lighting load supplied from the same transformer
 243V 1φ supply
 Total lighting load – 180kW (night time)

 Installed a separate lighting transformer
 210kVA Capacity
 Maintained supply voltage at 220V
 9% reduction in supply voltage
 Equivalent to 9% reduction in power consumption

 Savings- 16kW
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 Maximum utilisation of natural light
 Combination of Day light & Artificial light  lamps
 Natural Light Controlled by Motorised Blinds
 Sensors to detect natural lighting & switch-on 

artificial light
 Providing limit switches in MCC rooms 

Other Opportunities in Lighting Energy 
Conservation
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 Use movement sensor and dimmer control 

system, wherever required

 Proper grouping of lights and proper control 

system

 Timer based on/off system or lux level control 

for street lighting

Other Opportunities in Lighting Energy 
Conservation

BT © 2015

Cost Effective Option:

Employing proper maintenance

& cleaning programmes

Other Opportunities in Lighting Energy 
Conservation
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LED Lamps
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What is LED ?

 LED
 A P-N junction diode that emits light when current

passes through it

 Can be produced in various colours
 Depends on semi-conducting material

 Depends on impurities added

 Only based on solid state lighting
 No glass or fragile material used
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Advantages of LED

 Longer life : 100,000 burning hours

 Can withstand
 Vibrations

 Heat & cold climate

 Lower power consumption
 1 Watt/LED
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Advantages of LED

 Low light loss in other directions
 More focussed light with special fixtures & optics

 Eco friendly
 Contains no pollutants like mercury

Reduced glare
 Increased road safety
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Light Emitting Plasma (LEP)

 Emits light from a small area, in a forward
direction into a lambertian pattern

 LEP
 Electrode-less quartz lamp encased by a ceramic

resonator

BT © 2015

Light Emitting Plasma (LEP)
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Light Emitting Plasma (LEP)
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Light Emitting Plasma (LEP)

 LEP’s plasma ‘arc’ directly emits a
full-spectrum white light without
the need for a secondary phosphor
conversion like in LED or Induction
sources

BT © 2015

Light Emitting Plasma (LEP)

 Eliminates
 Energy wasted as heat in the electrodes
 Glass-to-metal seals which are typically the

weakest link of an HID lamp
 Quartz wall darkening, a source of lumen

depreciation and failure, as electrode material
evaporates and deposits on the transparent surface
of lamp.

 Molybdenum foils allowing faster warm-up and
restrike times

Dimmable – 20%
BT © 2015

LEP- A Case Study @ITC
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Graphene
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Thinnest Light Bulb
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Thinnest Light Bulb
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Light Pipes
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Light Pipes
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Day Light Harvesting
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Day Light Harvesting
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Day Light Harvesting
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Latest Technologies – Light Pipe
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Latest Technologies – Light Pipe
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Latest Technologies – Light Pipe
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Latest Technologies – Light Pipe
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Hybrid Energy Solution

Harvest two or more different energy sources
and convert to a single form of energy
 Offsets seasonality
 Consistent energy generation

Hybrid Solar and Wind energy system
 Solar Mill
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Hybrid Energy Solution
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Few Installations
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Lighting Control 

Occupancy Sensors
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Equipment Energy Savings
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BEE Star Labeling
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BEE Star Labeling

 250lt frost free refrigerator
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Let’s Not Go Back To This Stage

Babu Thomas
Assistant Professor
Dept. of E&E
MACE, Kothamangalam
BEE Certified Energy Auditor
EA-15977


