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Comparison Between LED and

Incandescent Lamps
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\ Heat Visible
losses Light
12% 5%

IR
83%

Incandescent light bulb

Most of the heat transferred by
infrared radiation

For 100 W electrical power input,

5 W is light. The remainder, 95 W,
IS heat.

Filament can be between 2000 to
3000 °C

losses
65-80% 35%

o Io Do Do

Heat

LED replacement light bulb

No radiation and convection from
LED itself. Only conduction.

An equivalent LED bulb for 100 W
Incandescent is Pe~23 W,

Assume 90% driver efficiency,
30% LED light efficiency =>
Pdissipated ~17 W

A LED can has a max. junction

temperature of 100 to 120 °C
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Comparison Between LED And

Incandescent Lamps
P

electrical W 100 23 -TTW (77% less)
P jissipated W 95 17 -78W (82% less)
T ox °C 2000 100 -1900°C (95% less)
Tambient °C 40 40 Not changed
Riperiern K/W 21 3.5 6x better performance required!
Heatsink [-] 7X7imm LPFE70A 967 times more cooling surface
40 required!
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Solving the problem
Analytically
Energy Balance 1 Open System

Light power, P,

Electrical
Power In, P,

W Heat energy, Q
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Solving the problem
Analytically
Resistor network
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Solving the problem

Experimentally

Bad thermal interface Good thermal interface
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Void in applied
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Result in
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