How to calculate maximum exposure operation time for
Hubbell upper air UVC disinfection luminaires
Abstract
When planning placement and use of UVC upper air disinfection luminaires, there are two important
values that must be calculated and understood by the specifier. The first is the amount of time required
to achieve a 99% reduction of a pathogen or virus and is not the focus of this guide. The second is the
maximum time the unit can be safely operated with occupants in the room. This maximum exposure
time is what we are interested in calculating in this guide.
Guide: How to calculate maximum safe exposure operation time for upper air UVC disinfection luminaires
To begin, we need to know specific characteristics of the environment, as well as the luminaire we
intend to use. This is similar to how we would go about calculating foot-candle levels when determining
the layout of luminaires within a room. Here are the inputs we need to get started:
•
•
•
•

Room geometry
Room reflectance
Radiant watt IES file for luminaire we intend to use
Location of luminaire within the room

Once we have these, we can prepare a calculation environment in a lighting calculation software of
choice such as Litepro DLX (https://www.hubbell.com/hubbelllightingci/en/liteprodlx) or AGI32
(https://lightinganalysts.com/software-products/agi32/overview/).
In this example, we will use Litepro DLX and the following room conditions:
•
•
•
•

Room dimensions: 20L x 20W x 10H
Room reflectances: 20% ceiling, walls, and floor
Radiant watt IES file: ModX
Location of luminaire: Centered in the room at a mounting height of 7’

1. Open up Litepro DLX
2. Select “Room planning”

3. In the room planning window, input the dimensions of our room (20L x 20W x 10H). We will
leave the default 0.650’ wall thickness

4. Change the room walls, floor, and ceiling reflectance.
Begin by selecting the materials button on the left column, then select “change reflectance of
room surfaces”, and input the desired values. For this example we will use 20% for all surfaces.

5. Import your luminaire IES file.
In this example, we will be using the ModX. The IES file provided is in radiant watts, and the
units are in milliwatts per steradian (mW/SR). *Important* If the units are not in milliwatts, you
must use a conversion factor to convert the values to milliwatts. Click on the “Light” tab at the
top and select “Import luminaire file”. Browse to the file you are using, select it, and continue
though the import dialog.

6. Place the luminaire in your environment
Select “Place individual luminaire” and click anywhere in your room environment. Then change
the X Y Z coordinates of your luminaire to match the placement you desire. We will use X=10,
Y=10 and Z=7 in this example to place the luminaire in the center of our room at a mounting
height of 7 feet.

7. Scale the lumens of your IES file to get the correct output irradiance values.
Because Litepro DLX and other lighting calculation software is set up to calculate with lumens
instead of radiant watts, we will need to make an adjustment to the “lumens” of the file to
ensure that the calculation result we receive will be in 𝜇𝑊/𝑐𝑚! . As it stands, Litepro DLX will
calculate Illuminance in footcandles, which is lumens per square foot. In this case, we want it to
express irradiance in 𝜇𝑊/𝑐𝑚! . The IES file is already configured in 𝑚𝑊/𝑆𝑅, so we need to
multiply the lumens (milliwatts) of this file by a factor of 1/1000 to change them to microwatts.
Additionally, we need to adjust for the desired centimeters squared instead of feet squared, so
we must apply an additional factor of
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. Combining these two factors gives us a scaling

= 1.076 &'! 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑓𝑜𝑜𝑡𝑐𝑎𝑛𝑑𝑙𝑒. To display correct

irradiance values in microwatts per square centimeter, we will scale the lumens (milliwatts) of
the IES file by 1.076.
Begin by selecting your luminaire, and go to the photometric data on the left side of the screen.
Select “change” to adjust the value.

You can see that we have a lm (mW) value of 382. When we multiply this value by 1.076, we get
a new lm (mW) value of 411. Input 411 into the lm box and click “apply”

8. Adjust the luminaire maintenance factors
The default maintenance (light loss) factor applied to the UVC luminaire is 0.80. A better
number to use for lower pressure mercury vapor UVC luminaires is 0.90. To make the change,
ensure that your luminaires are selected, then click the “Maintenance factors” (wrench icon)
button on the left column. Enter 0.90 into the Light loss factor box to apply the change.

9. Create a calculation plane to evaluate maximum irradiance at eye level.
We need to create a work plane at 1.7 meters above the floor, or 5.6 feet. To do this, select the
“calculation objects” tab, then select work planes from the left-hand column, then “create
working plane for a space”.

Finally, change the height to 5.6 feet.

10. At this point, we are ready to calculate to determine our maximum irradiance at eye level. Select
the calculate entire project button on the top menu bar.

As soon as the calculation is finished, we can see the results:

On the work plane that we set at 5.6 feet, we observe a maximum fc value of 0.48. Remember that this
value is not in fc, but instead in 𝜇𝑊/𝑐𝑚! .
11. To determine the amount of time the space can safely be occupied take the ACGIH TLV of 6,000
µJ/cm2 at 254 nm (ACGIH, 2012) and divide it by the peak irradiance recorded. This will equal
the time in seconds the space can SAFELY be occupied. For this example, our peak irradiance
calculated is 0.48 µW/cm2, therefore the maximum time the space can be occupied equals
6,000 µJ/cm2 divided by 0.48 µW/cm2, which equals 12,500 seconds (~3.47 hours).
Interpreting the result
In this example, we found that the maximum exposure time for this environment and luminaire
placement is about 3.5 hours within an 8 hour typical day occupation. Since this result is based on the
maximum irradiance, it tells us that it is safe for an occupant to be anywhere within the room for 3.5
hours of continuous operation. However, an occupant will likely move around the space and be
subjected to much lower levels of irradiance than the maximum, which is observed only directly below
the luminaire. Therefore, this is a conservative estimate of the maximum time an occupant can be in the
room while the luminaire is operational. A more realistic value to use in the calculation may be the
average irradiance in the room as opposed to the maximum, but specifiers must be cautious of the

ACGIH TLV based on maximum irradiance which states the maximum exposure for an observer
continuously occupying space where the maximum irradiance occurs.

