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3. OGI Range – Long Distance Applications 

A discussion of range for OGI technology is more relevant for the OGI fixed solutions, such as EyeCGas 24/7 

series of products, where the camera is expected to automatically alert for leaks from longer distance (>100 

meters). Since LWIR uncooled OGI cameras are typically far less sensitive than cooled MWIR OGI cameras, they 

are not the preferable choice for an OGI fixed solution when larger scale fixed applications, such as processing 

plants and flares, are considered.  Therefore, this monograph primarily addresses the range of cooled MWIR OGI 

cameras.   

As explained while deriving the OGI Equation [M1] and in the discussion of OGI sensitivity [M2], the foreground 

air transmission, 𝜏𝑎, may significantly reduce the OGI camera sensitivity in longer ranges due to aerosols (dust, 

haze, or fog) extinction and humidity. In a third-party experiment performed by Exera in 2015 (test results are 

available upon request), the mass flow detection limits (MFDLs) of EyeCGas camera were tested in two distances, 

3 and 12 meters for the controlled leak. This study confirmed that the MFDL of the cooled EyeCGas Camera is 

0.34 g/hour from 3 meters distance, no wind, and at DT= 2 oC.  Figure 1 below summarizes results for methane 

MFDLs for several distances and windspeeds.  

.  
 

Figure 1 EyeCGas MFDL values for methane at several distances and windspeeds 
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As expected, MFDL values are increasing with distance of the OGI camera from the source, in a similar non-linear 

fashion for all wind speeds tested. This means that practical MFDL values at distances of tens of meters may be in 

the order of hundreds gram per hour. At hundred meters away from the emitting source only very large leaks of 

kilograms per hours can be detected with such small temperature difference of couple of degrees Celsius.  It is a 

common practice to search such large emissions from a long distance using the sky as a very cold background and 

significantly increasing the temperature difference between the gas plume and the background. 

The Opgal’s cooled OGI cameras, EyeCGas2.0 and EyeCGas 24/7 Pro, have a unique advantage over other cooled 

OGI cameras in the market. It uses a replaceable “Hot” bandpass filter while maintaining equivalent and even 

better as measured by noise equivalent temperature difference (NETD).  This feature allows EyeCGas users 

optimizing their detection and quantification capabilities, and in many applications significantly extend the 

range/dimension of detection site. This means that, in some cases, only by matching the bandpass filter, we can 

install less EyeCGas 24/7 Pro cameras than other OGI cooled cameras, to cover the same area for similar levels of 

leaks.  

Opgal’s mid-wave infrared (MWIR) cooled OGI products for VOCs detection have two interchangeable bandpass 

filters: Standard Filter (SF) and non-methane Alkanes Filter (AF). Figure 2 below plots the transmittance curves of 

both bandpass filters and the absorption coefficient curves of three VOCs. Relative absorption coefficient of water 

is also overlaid on the graph for comparison between foreground air transmission of both bandpass filters. 

 

 

Figure 2 Absorption coefficient curves for methane, butane, octane, and water vapor (relative), and transmittance of 

EyeCGas bandpass filters for VOCs detection 
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In a quick glance in the graph of Figure 2, the alkanes filter is better suited for “heavier” alkanes detection. The 

absorption coefficient curves of butane (4 carbons) and octane (8 carbons) are fully covered by the transmittance 

curve of the alkanes filter and only partially covered by the transmittance curve of the standard filter. The opposite 

is true for methane. This means that the compound specific response (CSR as defined in [M1]) calculated with the 

alkanes filter for butane and octane is between 20% and 30% greater than calculated with the standard filter, 

respectively.  By itself, this is a good reason to change the standard filter to alkanes filter (a 2-minute procedure in 

the field), when “heavier” (3 carbons and up) alkanes are expected to leak from the detected site. This will provide 

20%-30% better sensitivity at any range and will provide better quantification for non-methane/ethane alkanes (the 

vast majority of refining product and crude oil emissions).  

At longer ranges and hot humid days, the water vapor relative absorption coefficient curve plays much greater role 

in determining EyeCGas camera’s sensitivity using the two filter. The foreground air transmission, 𝜏𝑎,  is affected 

significantly by the water vapor specific absorption response (CSR of water vapor) for each bandpass filter. Our 

calculations show that the water vapor CSR for the standard filter is approximately 4 time greater than the water 

vapor CSR for the alkanes. Therefore, in warm, humid, and high visibility day (low load of particulate matter – the 

other component of 𝜏𝑎), the user will get the most benefit in camera’s sensitivity when it is used for long rang 

detection and quantification of “heavier” alkanes. 

Figure 3 below demonstrate the superiority of the alkane filter (AF) over the standard filter in high humidity 

conditions. Two EyeCGas2.0 camera were filming side-by-side a scene of leak detection (hexane for small can 

about 25 meters away from the cameras).   

 

It is obvious the AF image is much sharper than the SF image, both in the near and far field. The person, the broom 

the hexane can, the air-conditioner unit, are all much clearer on the left image of the alkanes filter, as well as the 

buildings, mountains, and cloudy sky in the far field background. The sensitivity for a leak of heavier alkanes in the 

far field (>50 meters), using the alkane filter instead of standard filter, can be 2-5 times better, depending on range, 

atmospheric conditions, and compounds. This is very critical for remote flare monitoring and fixed installation of 

EyeCGas 24/7 Pro at large petroleum refineries.   

 

Figure 3 side-by-side comparison of images taken with alkanes filter (AF on the left) and standard Filter (SF on the right) 
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