Lux Charts

A "Foot Candle" is a standard unit, established as reference, that is used when measuring quantity of light. As lighting professionals we need to know "how much" light we are working with. Like an inch on a ruler, a reference unit to measure physical objects, the foot candle is a reference unit for a non-physical element - light.

One "Foot Candle" equals the total intensity of light that falls upon a one square foot surface that is placed one foot away from a point source of light that equals 1 candle power. 

Note: The term "Candela" also refers to candle power. 1 Candela = 1 candle power.

Figure 1: This illustrates the 1 square foot surface area of illumination that is created by a light source that equals 1 candle power at a 1 foot distance. The total illumination that falls on this one square foot surface equals 1 foot candle.

Figure 2: The 1 square foot surface area is exactly 1 foot in distance from the light source. The surface area is actually semi-spherical to keep all sections 1 foot in distance from the light source.
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A light meter is used to measure the foot candle level of a scene. A light meter incorporates a photo-sensitive cell that creates an electrical current when light falls upon it.

The current increases as the level of light falling on it is increased.


The meter will display the foot candle level in either a digital form or as a needle moving along an incremental scale. The meter uses the electrical current level as a reference to the level of foot candles that is falling onto the photo-sensitive cell. The higher the current, the higher the foot candle reading.

The metric level for light level is known as "Lux". One lux equals the total intensity of light that falls on a 1 square metre surface that is placed 1 metre away from a point source of light that equals 1 candle power.

Foot-candle

A foot-candle (sometimes designated footcandle; abbreviated fc, lm/ft², or sometimes ft-c) is a non-SI unit of illuminance or light intensity widely used in photography, film, television, and the lighting industry.

The unit is defined as the amount of illumination the inside surface an imaginary 1-foot radius sphere would be receiving if there were a uniform point source of one candela in the exact center of the sphere. Alternatively, it can be defined as the illuminance on a 1-square foot surface of which there is a uniformly distributed flux of one lumen. This can be thought of as the amount of light that actually falls on a given surface. The foot-candle is equal to one lumen per square foot.

The SI derived unit of illuminance is the lux. One footcandle is equal to 10.76 lux, although in the lighting industry, typically this is approximated as 1 footcandle being equal to 10 lux.

In the lighting industry, footcandles are a common unit of measurement used to calculate adequate lighting levels of workspaces in buildings or outdoor spaces.

In the motion picture cinematography field, incident light meters are used to measure the number of footcandles present, which are used to calculate the intensity of motion picture lights, allowing cinematographers to set up proper lighting-contrast ratios when filming.

Since light intensity is the primary factor in the photosynthesis of plants, horticulturalists often measure and discuss optimum intensity for various plants in foot-candles. Full, unobstructed sunlight has an intensity of approximately 10,000 fc. An overcast day will produce an intensity of around 1,000 fc. The intensity of light near a window can range from 100 to 5,000 fc, depending on the orientation of the window, time of year and latitude.

Candela

The candela (symbol: cd) is the SI base unit of luminous intensity (that is, power emitted by a light source in a particular direction, with wavelengths weighted by the luminosity function, a standardized model of the sensitivity of the human eye).

Since the 16th General Conference on Weights and Measures in 1979, the candela has been defined as follows:

The candela is the luminous intensity, in a given direction, of a source that emits monochromatic radiation of frequency 540×1012  hertz and that has a radiant intensity in that direction of 1/683 watt per steradian (solid angle).

Origin

The candela was based on an older unit, the candlepower, which was referenced to the luminous intensity of a "standard candle" of known composition.

This was later replaced by a new unit, the candela, defined in terms of the black-body radiation emitted by 1/60 of 1 cm2 of platinum at its melting point.

The candela was given its modern definition (above) in 1979. The arbitrary (1/683) term was chosen such that the new definition would exactly match the old definition. Although the candela is now defined partly in terms of the watt, which is a derived SI unit of power, the candela remains a base unit of the SI system [1].
