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Electric Infrared / Outdoor Applications

There are two main applications for infrared heaters when used outside. One is for warming people, and the second is for snow and ice melting. There is an overlap for these applications where warming people will prevent a snow and ice build-up, and the application to prevent a snow or ice build up meets many of the bench marks for warming people, but not all.
Snow Melting

In the Chicago metro area we recommend about 85 to 100 watts per square foot for an Infrared Snow Melting System (ISMS). A factor in ISMS with infrared is emissivity. The texture and color of the macadam has a serious, but seldom considered, affect on the system’s ability to melt snow. For “white” concrete we would want the ISMS to produce 100 watts per square foot. For black top we would recommend 85 watts per square foot and possibly less if we could get a supplier to run some test. Both of these systems should keep up with a snow storm that produces as much as an inch and one half per hour.

It is important to remember that the ISMS are not meant to remove snow or ice. It is best to refer to this method as a snow preventative system. That is why it is important to consider the controls for the ISMS application. 
The ISMS needs to be engaged once the first flake appears. This is done by using a snow/ice sensor. There are two types of these sensors that could be used in this application. One is meant to be embedded into the macadam and the other hung up in the air near the area which is to be protected from snow or ice buildup. The embedded style (of which I am not a big fan) as either an embedded snow melt system or the infrared, is not very practical for an infrared system since the function of the sensor will be affected by the infrared energy from the heaters. The hung style is much more practical for this application. One of the best suppliers of these types of sensors is a company called Environmental Technology, Inc. (http://www.networketi.com/) located in South Bend, Indiana. I find their sensors to be very dependable, in my opinion, and have no peer.

The sensor will engage the heaters only when the temperature is below 38º F (3.33º C) and precipitation is present. After the precipitation has ceased, it is important for the heaters to remain on so we have a “Hold-On” timer to keep the ISMS engaged so as to evaporate any residual moisture. If “Hold-On” time does not occur, it is very possible that residual moisture will freeze. My recommendation for how much time the heaters need to be on changes from project to project, but it should never be less than one hour. 
For some of the larger infrared applications that we have been involved with, we recommend a control panel as part of the ISMS. This panel may or may not include distribution. The panel’s main function is to interpret the signal from the sensor and when the sensor detects snow / ice conditions, close the contacts. (For those who want to know how the sensor works, please go to the end of this article.) It sounds pretty simple, and it is, except our experience has taught us to also take into account the “in-rush” from the infrared heaters. 
Consider this; the heaters (with quartz lamps) are going from an ambient temperature, to around 4000º F (¹) in about 2~3 seconds. For those two to three seconds, we have “in-rush”. The “in-rush” is very similar to that of an inductive load, except instead of RPM’s getting to a steady state, we are accounting for the temperature differential (ΔT). 

We had a situation about 15 years ago, where an 18 amp load (three 5kw heaters, 480vac, 1ph, in a delta) was being handled by a 35amp, 3-pole mercury relay. Fried it baby! Luckily, no vapors or mercury were released. So what we do now is to highly recommend a time delay relay between contacts, thus easing the burden on the distribution system, and we also use mechanically held contactors.  Since we don’t have a lot of “starts” and “stops” with this type of system, the mechanical held contactors work fine. But to ignore the “in-rush” and to size both the distribution and the switching devices close to the derate level is asking for trouble.
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Warming People

The warming of people using electric infrared has really picked up steam (sic) in the last five years. A couple of guidelines to start with as recommended by my main supplier of infrared heaters, Fostoria Industries, are; 
· Rarely use any reflector pattern other than the 30º (either symmetric or asymmetric).

· Anticipate about a 1º F rise per square foot in temperature for every two watts. 
Here are some examples of temperature rise when taking into account Mounting Height (MH). The Temperature Rise (TR) is at ground level.
Model Number
MH in Feet
Watts

Watts SQ FT

TR Fº
222-30-TH

      10            3200

         90                    45
223-30-TH

      12            5400                      98                    49

342-30-TH                     10            5000

        121                   60

343-30-TH                     12            7500                     136                   68

463-30-TH

      12            7300                     118                   59
463-30-TH

      14           10950                    139                   69

The closer an object is to the heater enclosure (head vs. feet) increases the intensity as to what somebody feels. Some applications (Sky-Caps at an airport) call for the use of phased angled SCR(s) so we can dial in the output like a dimmer switch does for your light fixtures. Phased angled because the load acts more inductive than straight resistant, where you would use zero crossing SCR(s). 
For most of our outdoor spot heat we try to keep it simple and just use a manual toggle switch which is usually over seen by 24 hour doormen. We do offer other more automated control systems depending on the application. Smoker areas may have an outdoor thermostat that locks out the system when the temperature is above 40 or 50 degrees F combined with a timer (0~30 min) that is activated by a remote push button. By the way, most smokers of cigarettes finish their butt in less than 7 minutes. 
There are some areas that may seem ideal on paper for infrared heating, but we find out later, not such a good idea. Take a local hotel’s entrance that located the heaters at a drop off area over the vehicles. They were mounted quite high, 16~ 20 feet above the street. The first bus that pulled in with a nicely painted roof, well you can guess the rest.
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Typical Snow Sensor Function
The sensor has one function using two criteria for its snow sensing. The temperature sensing probe must at least 38º F (3.3º C) or lower.

The probe is seen here to the right, below the main body of the sensor. The heated moisture grid is on top, and centered. The raised wind barrier is slotted to allow moisture to escape.  The sensor is a normally open contact, and typically powered by 24vac. When both those conditions, temperature and precipitation, are met, voltage drops to zero and on goes the heat.
(1) Fostoria Sun-Mite; Electric Infrared Heating Manual – Complete Guide To: “Total Area” Heating, Spot Heating, Snow/Ice Control – 7-HH-8.
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