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Why Do We Need Photometric Testing?

It allows us to evaluate the performance of 
lighting products.

• Total Luminous Flux (Lumens)
• Luminaire Efficacy (Lumens per Watt)
• Luminous Intensity (Candela)



Why Do We Need Photometric Testing?

The results can be used to 
predict the performance 
of the luminaire in its 
application.

• IES Format Files
• Illuminance (Footcandles, Lux)
• Average footcandles within a 

space, max/min ratios, etc.



Why Do We Need Photometric Testing?

It gives us a metric to evaluate the color of the 
light produced by a luminaire. 

• CCT (Correlated Color Temperature)
• CRI (Color Rendering Index)

• Chromaticity Coordinates (x,y and  u’,v’)



Type ‘C’ Goniophotometer
• Luminous intensity 

distribution

• Total luminous flux

• Zonal lumen sums

• IES format file

• Spatial Uniformity of 
Color



Type ‘C’ Goniophotometer

• A Photometric Test 
Report is a summary 
of the photometric 
distribution in the 
form of graphs and 
tables.



Type ‘C’ Goniophotometer

• An IES format file 
can be used in 
lighting 
applications 
software to predict 
the performance 
of a luminaire in 
its installation.



Type ‘C’ Goniophotometer

The goal of a type C goniophotometer is to 
measure the luminous intensity of the 
luminaire from specific angles.

This typically includes a scan of vertical angles 
through each of a series of lateral planes



Type ‘C’ Goniophotometer

Vertical Angles Through the 0 Degree Lateral Plane



Type ‘C’ Goniophotometer

Vertical Angles Through the 90 Degree Lateral Plane



Type ‘C’ Goniophotometer

Type C goniophotometer configurations:

• boom
• track (moving detector)
• multi-detector
• swinging mirror



Type ‘C’ Goniophotometer

Total Luminous Flux (Lumens) is calculated 
from the luminous intensity distribution

Zonal lumen sums can be calculated by 
summing the lumens within specific angular 
ranges.



Type ‘C’ Goniophotometer

Zonal Lumen Distribution:

Is the light from the 
luminaire getting to the 
appropriate place?



Integrating Sphere

• Total Luminous Flux
• Spectral Power 

Distribution
• Chromaticity Coordinates
• CRI
• CCT



Integrating Sphere

An integrating sphere 
test report is an 
overview of the color 
properties of the 
luminaire.

It also includes the total 
luminous flux of the 
luminaire.



Integrating Sphere
High reflectance, highly diffuse spherical chamber

The luminaire is typically mounted in the center

The total luminous flux and spectral power 
distribution are measured directly.

CCT, CRI, and chromaticity coordinates are 
calculated from the spectral power distribution.



Relative Photometry
Luminaires that use conventional lighting sources are 

usually tested using relative photometry.

• The luminaire is measured.
• The lamp(s) and ballast(s) are removed and 

measured.
• Luminaire Efficiency can then be calculated
• The luminous intensity distribution is scaled to 

candela per rated lumen.



Relative Photometry
Why not use relative photometry for SSL luminaires?

• The LED devices are usually difficult to remove from 
the luminaire.

• Many LED devices will not operate properly without 
the heat-sinking that the luminaire provides.

• The thermal environment that the LED devices 
experience within the luminare is often radically 
different from the thermal environment it will 
experience in its “bare lamp” configuration.



Relative vs. Absolute Photometry

• Typically performed for 
luminaires using conventional 
sources

• Luminaire test is referenced to 
the luminous flux measured 
from the “bare” lamp(s)

• cd per rated lumens
• Normalizes ballast factor, lamp 

age
• Includes luminaire efficiency

• Luminaire test is referenced to a 
calibrated standard lamp

• Absolute luminous intensity 
(cd)

• No luminaire efficiency
• Total luminous flux (lumens)
• Used to calculate absolute 

luminaire efficacy          
(lumens per watt)

Relative Absolute
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