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tŜǊŦƻǊƳŀƴŎŜ {ƴŀǇǎƘƻǘ 
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Tested: 11/04/2025 to 12/30/2025 
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Iƻǿ ǿŜƭƭ ŘƻŜǎ ƛǘ ǘǊŀŎƪΚ 

 
 

A longer bar means the sensor did a better  
job of tracking the real changes in air pollution levels 
τ going up when the concentration levels went up, 

and down when they dropped. 
The closer the sensor lands near the center, the more 

accurate its readings were compared to the pollution levels. 
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tŜǊŦƻǊƳŀƴŎŜ {ƴŀǇǎƘƻǘ 
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5ƻŜǎ ƛǘ Ƙƛǘ ǘƘŜ ǘŀǊƎŜǘΚ  

 

 

Iƻǿ ǿŜƭƭ ŘƻŜǎ ƛǘ ǘǊŀŎƪΚ 

 
 

A longer bar means the sensor did a better  
job of tracking the real changes in air pollution levels 
τ going up when the concentration levels went up, 

and down when they dropped. 
The closer the sensor lands near the center, the more 

accurate its readings were compared to the pollution levels.   
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*AI refers to the άAIέ output channels ǘƘŀǘ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ά!L-wŜŀŘȅέ ǇǊƻŘǳŎǘ configuration 
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tŜǊŦƻǊƳŀƴŎŜ {ƴŀǇǎƘƻǘ DǳƛŘŜ 

 

Pollutant List: This list shows the pollutants that the sensor is capable of 
measuring. Pollutants highlighted in blue with a check mark were tested for 
performance, those in gray were not tested, and those in white are not 
measured by the sensor. 
 

É CH4 methane É CO carbon monoxide É CO2 carbon dioxide É H2S hydrogen sulfide É NO nitric 

oxide É bhі nitrogen dioxide É NOx nitrogen oxides É hї ozone É SO2 sulfur dioxide É VOC 

volatile organic compounds É BC black carbon É taѕ mass of particles smaller than 1 micrometer É 
PM2.5 mass of particles smaller than 2.5 micrometers É PM4 mass or particles smaller than 4 

micrometers É taѕє mass of particles smaller than 10 micrometers É UFP ultrafine particles, smaller 
than 0.1 micrometers 

  

 

Target Graphic: ¢ƘŜ ŎƭƻǎŜǊ ǘƘŜ ǎŜƴǎƻǊ άƘƛǘǎέ ǘƘŜ ŎŜƴǘŜǊΣ ǘƘŜ ŎƭƻǎŜǊ ǘƘŜ ǎŜƴǎƻǊΩǎ 
readings were to the actual concentrations. If the sensor hit inside the center 
circle, its readings were within 20% of the actual concentration. Each ring going 
outward is another 20% further from the actual concentration. If the sensor falls 
off the target entirely, its readings were either zero, or more than twice the 
actual concentration! 
 

More technically, the distance from the center is calculated from sensor-reference relative absolute 
errors, averaged across all 1-hour means, averaged across the number of sensor units tested. These 
distances are precise and not binned in 20% intervals. 

  

 

Bar Graphic: The longer the bar, the better the sensor followed the ups-and-
Řƻǿƴǎ ƻŦ ǘƘŜ ŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎΦ ! ƭƻƴƎ ōŀǊ ŘƻŜǎƴΩǘ ŀƭǿŀȅǎ ƳŜŀƴ ǘƘŀǘ ǘƘŜ 
ǎŜƴǎƻǊ ŜȄŀŎǘƭȅ άƳŀǘŎƘŜŘέ ǘƘŜ ŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴΣ ōǳǘ ƛǘ ŘƻŜǎ ƳŜŀƴ ǘƘŜ ǎŜƴǎƻǊ 
ǿŀǎ ǊŜǎǇƻƴŘƛƴƎ ǿƘŜƴ ǘƘŜ ŀƛǊ ǿŀǎ ŎƭŜŀƴ ƻǊ ŘƛǊǘȅΦ ! ƭƻƴƎ ōŀǊ ŀƭǎƻ ƳŜŀƴǎ ƛǘΩǎ 
ǇƻǎǎƛōƭŜ ǘƻ ŀŘƧǳǎǘ ǘƘŜ ǎŜƴǎƻǊΩǎ ǊŜŀŘƛƴƎǎ ǘƻ ƳŀǘŎƘ ǘƘŜ ŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƛŦ 
you can gather data side-by-side with a reference monitor to make a formula to 
correct the readings! 
 

More technically, the bar length ranges between 0 to 1 and is calculated from sensor-reference 
coefficients of determination (R²; square of the Pearson correlation coefficient), with 1-hour means, 
averaged across the number of sensor units tested. 

  

 

Feature Symbols: Some sensors can be configured with extra features. The price 
we list in the reports was the price for the product version we tested. Your price 
may vary from ours. If a symbol has the word option in it, it means the 
manufacturer offers that option at no extra cost. If a symbol has a small $ sign in 
it, that means it is a paid option. 
 

The number of $ ǎƛƎƴǎ ǳǎŜŘ ŦƻǊ ǎŜƴǎƻǊ άŎƻǎǘέ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ нлнн ŀǾŜǊŀƎŜ ŎŜƭƭ ǇƘƻƴŜ ǇǊƛŎŜ ƻŦ Ϸтор 
(https://www.wsj.com/business/telecom/how-much-is-too-much-for-a-smartphone-3a300905), 
adjusted for inflation for the year we tested the sensor. One $ sign means the sensor cost less than an 
average cell phone; two $$ signs means it cost less than twice an average cell phone; three $$$ signs 
means it cost more than twice an average cell phone. For other options, only one $ sign is used for 
simplicity as it is too complicated to describe the variety of add-on costs through symbols. 

§Ο
9§

Â~

É§Ξ  §Ξ

é§9

https://www.wsj.com/business/telecom/how-much-is-too-much-for-a-smartphone-3a300905
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Disclaimer: This sensor was evaluated on firmware version 3.1.0. Although some sensor ƻǳǘǇǳǘǎ ŀǊŜ ŎŀƭƭŜŘ ά!LέΣ 
they are generated using temperature- and humidity-based corrections using data collected in France and not 
data from the AQ-SPEC test site. On this basis, the sensor was deemed eligible for evaluation. ά!Lέ ƻǳǘǇǳǘǎ ŀǊŜ 
ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǘƻ Ŧǳƭƭȅ ƛƴŦƻǊƳ ŎƻƴǎǳƳŜǊǎ ƛŦ ǘƘŜȅ ǇǳǊŎƘŀǎŜ ǘƘŜ ά!L-wŜŀŘȅέ ǾŜǊǎƛƻƴ ƻŦ ǘƘƛǎ ŘŜǾƛŎŜΦ 
 
All documents, reports, data, and other information provided are for informational and/or educational use only.  
 
Some sensors evaluated by AQ-SPEC were field-tested inside a custom-made aluminum enclosure to protect the 
sensors from windblown rain, harsh sunlight, and animals. The field evaluation reports contain data collected at 
an air monitoring station during a specific 30- to 60-day period and cannot be duplicated at a different location, 
season, or time period. As sensor performance may be affected by time- and location-specific environmental 
conditions at the test site, replication and/or duplication of results may not be possible to achieve. The sensor 
assembly, installation, and use can also impact the performance of products evaluated by AQ-SPEC. No sensor 
calibration was performed by South Coast AQMD staff for this evaluation. Laboratory chamber testing may be 
necessary to fully evaluate the performance of these sensors under controlled temperature, humidity, pollutant, 
and interferent concentrations. 
 
South Coast AQMD makes no claim, warranty, or guarantee that these devices will or will not work when 
operated by other users for their specific applications. 
 
South Coast AQMD's AQ-SPEC aims at providing information to and for the benefit of the public to make 
informed purchasing decisions on air quality sensors. In accordance with this mission, the general policy of the 
Governing Board of the Agency is to exclude all commercial advertising and promotional material, including links 
which provide exclusive private or financial benefit to commercial, non-public enterprises and which do not 
promote or enhance a public benefit to the general public. As a Government Agency, the South Coast AQMD 
neither endorses nor supports individual private commercial enterprises through testing of products by AQ-SPEC 
or through providing links to the sites of such commercial enterprises. 

wŜǾƛǎƛƻƴ IƛǎǘƻǊȅ 

±ŜǊǎƛƻƴ 5ŀǘŜ bƻǘŜ 

0 лоκммκнлнс hǊƛƎƛƴŀƭ ƛǎǎǳŜŘ ǊŜǇƻǊǘ 

wŜǇƻǊǘ wƻƭŜ bŀƳŜ 5ŀǘŜ 

¢ŜǎǘŜŘ ōȅ [ŜǎƭƛŜ DŀǊŎƛŀΣ bƻŜƭ wǳƛȊΣ ŀƴŘ wŀƴŘȅ [ŀƳ мнκолκнлнр 

!ƴŀƭȅǎƛǎ ōȅ bŀƳǊŀǘŀ {ƘŀƴƳǳƪƘ tŀƴƧƛΣ tƘΦ5Φ лмκноκнлнс 

vǳŀƭƛǘȅ /ƻƴǘǊƻƭ wŜǾƛŜǿ ōȅ 9Ƙǎŀƴ aƻǎŀŘŜƎƘΣ tƘΦ5Φ лнκмлκнлнс 

!ǇǇǊƻǾŜŘ ōȅ Wilton Mui, Ph.D. лоκммκнлнс 

wŜǾƛǎƛƻƴ ōȅ ----- ----- 
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{ŜŎǘƛƻƴ мΥ .ŀŎƪƎǊƻǳƴŘ 

Three Ecomesure EcomSmart 1 (hereinafter 
EcomSmart 1) units (IDs: 01272, 01273, 01274) were 
deployed at the South Coast AQMD stationary ambient 
monitoring site in Rubidoux, CA from 11/04/2025 to 
12/30/2025. The evaluation period lasted 8 weeks.  
The sensor units were co-located with reference grade 
instruments as described below.  
Note: Although some outputs are called ά!LέΣ ǘƘŜȅ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ǳǎƛƴƎ 
temperature- and humidity-based corrections using data collected in France and 
not data from the AQ-SPEC test site. ά!Lέ ƻǳǘǇǳǘǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǘƻ 
fully inform consumers if ǘƘŜȅ ǇǳǊŎƘŀǎŜ ǘƘŜ ά!L-wŜŀŘȅέ version of this device. 

 
 

 
   

Ecomesure EcomSmart 1 Test site at Rubidoux, CA 

tŀǊŀƳŜǘŜǊ {ŜƴǎƻǊΥ 9ŎƻƳŜǎǳǊŜ 9ŎƻƳ{ƳŀǊǘ м 
(raw sensor is Alphasense) 

wŜŦŜǊŜƴŎŜ LƴǎǘǊǳƳŜƴǘΥ  
¢ŜƭŜŘȅƴŜ ¢нлл 

tƻƭƭǳǘŀƴǘ bhΣ bhіΣ bh ά!LέΣ bhі ά!Lέ bhΣ bhі όCwaύΣ bhȄ 

/ƻǎǘ ϷрΣссп ϤϷммΣллл 

²ŜƛƎƘǘ пΦпм ƭōǎ пл ƭōǎ 

5ƛƳŜƴǎƛƻƴǎ ό[Ȅ²ȄIύ уΦн Ȅ тΦу Ȅ оΦр ƛƴŎƘŜǎ т Ȅ мт Ȅ ноΦр ƛƴŎƘŜǎ 

tƻǿŜǊ р ±5/ ¦{.Σ н ! ƳŀȄΦ млл-нпл ±!/ 

.ŀǘǘŜǊȅ hǇǘƛƻƴŀƭ όу-мн ƘǊύ bƻ 

5ŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ 
9ǘƘŜǊƴŜǘ ό²ƛ-CƛΣ /ŜƭƭǳƭŀǊΣ [ƻwŀ 
ƻǇǘƛƻƴŀƭύ 

{ŜǊƛŀƭΣ 9ǘƘŜǊƴŜǘΣ ¦{. 

LƴǘŜǊƴŀƭ ƳŜƳƻǊȅ ƳƛŎǊƻ{5Σ ǿŜō ǎǘƻǊŀƎŜ ¸Ŝǎ 

hǇŜǊŀǘƛƴƎ 
ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ 

-нн ǘƻ млп όbhіύΣ -нн ǘƻ мнн όbhύ 
ŘŜƎǊŜŜǎ C 

пм-млп ŘŜƎǊŜŜǎ C 

hǇŜǊŀǘƛƴƎ wI ǊŀƴƎŜ мр ǘƻ ур҈ όbhіύΣ мр ǘƻ фл҈ όbhύ bƻǘ ǎǇŜŎƛŦƛŜŘ 

tǊƻŘǳŎǘ ǿŜōǎƛǘŜ 
https://ecomesure.com/en/connected-
systems/ecomsmart-1  

https://www.teledyne-api.com/en-
us/products/t200   

hǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ 9ƭŜŎǘǊƻŎƘŜƳƛŎŀƭ /ƘŜƳƛƭǳƳƛƴŜǎŎŜƴŎŜ 

¢ƛƳŜ ǊŜǎƻƭǳǘƛƻƴ м-ƳƛƴǳǘŜ όŀǎ-ǘŜǎǘŜŘύ м-ƳƛƴǳǘŜ όŀǎ-ŎƻƴŦƛƎǳǊŜŘύ 

/ƻƴŎŜƴǘǊŀǘƛƻƴ ǊŀƴƎŜ л-нлΣллл ǇǇō л-нлΣллл ǇǇō 

{ŜŎǘƛƻƴ нΥ aŀƴǳŦŀŎǘǳǊŜǊ {ǇŜŎǎ 

https://ecomesure.com/en/connected-systems/ecomsmart-1
https://ecomesure.com/en/connected-systems/ecomsmart-1
https://www.teledyne-api.com/en-us/products/t200
https://www.teledyne-api.com/en-us/products/t200
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tŀǊŀƳŜǘŜǊ {ŜƴǎƻǊΥ 9ŎƻƳŜǎǳǊŜ 9ŎƻƳ{ƳŀǊǘ м 
(raw sensor is Alphasense) 

wŜŦŜǊŜƴŎŜ LƴǎǘǊǳƳŜƴǘΥ  
¢ŜƭŜŘȅƴŜ ¢плл 

tƻƭƭǳǘŀƴǘ hїΣ hї ά!Lέ hї όC9aύ 

/ƻǎǘ $5,664 ϤϷтΣллл 

²ŜƛƎƘǘ пΦпм ƭōǎ ом ƭōǎ 

5ƛƳŜƴǎƛƻƴǎ ό[Ȅ²ȄIύ уΦн Ȅ тΦу Ȅ оΦр ƛƴŎƘŜǎ т Ȅ мт Ȅ ноΦр ƛƴŎƘŜǎ 

tƻǿŜǊ р ±5/ ¦{.Σ н ! ƳŀȄΦ млл-нпл ±!/ 

.ŀǘǘŜǊȅ hǇǘƛƻƴŀƭ όу-мн ƘǊύ bƻ 

5ŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ 
9ǘƘŜǊƴŜǘ ό²ƛ-CƛΣ /ŜƭƭǳƭŀǊΣ [ƻwŀ 
ƻǇǘƛƻƴŀƭύ 

{ŜǊƛŀƭΣ 9ǘƘŜǊƴŜǘΣ ¦{. 

LƴǘŜǊƴŀƭ ƳŜƳƻǊȅ ƳƛŎǊƻ{5Σ ǿŜō ǎǘƻǊŀƎŜ ¸Ŝǎ 

hǇŜǊŀǘƛƴƎ 
ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ 

-нн ǘƻ млп ŘŜƎǊŜŜǎ C пм-млп ŘŜƎǊŜŜǎ C 

hǇŜǊŀǘƛƴƎ wI ǊŀƴƎŜ  мр ǘƻ ур҈ bƻǘ ǎǇŜŎƛŦƛŜŘ 

tǊƻŘǳŎǘ ǿŜōǎƛǘŜ 
https://ecomesure.com/en/connected-
systems/ecomsmart-1  

https://www.teledyne-api.com/en-
us/products/t400  

hǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ 9ƭŜŎǘǊƻŎƘŜƳƛŎŀƭ ¦± ŀōǎƻǊǇǘƛƻƴ 

¢ƛƳŜ ǊŜǎƻƭǳǘƛƻƴ м-ƳƛƴǳǘŜ όŀǎ-ǘŜǎǘŜŘύ м-ƳƛƴǳǘŜ όŀǎ-ŎƻƴŦƛƎǳǊŜŘύ 

/ƻƴŎŜƴǘǊŀǘƛƻƴ ǊŀƴƎŜ л-нлΣллл ǇǇō л-млΣллл ǇǇō 

{ŜŎǘƛƻƴ нΥ aŀƴǳŦŀŎǘǳǊŜǊ {ǇŜŎǎ 

https://ecomesure.com/en/connected-systems/ecomsmart-1
https://ecomesure.com/en/connected-systems/ecomsmart-1
https://www.teledyne-api.com/en-us/products/t400
https://www.teledyne-api.com/en-us/products/t400
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{ŜŎǘƛƻƴ нΥ aŀƴǳŦŀŎǘǳǊŜǊ {ǇŜŎǎ 

tŀǊŀƳŜǘŜǊ {ŜƴǎƻǊΥ 9ŎƻƳŜǎǳǊŜ 9ŎƻƳ{ƳŀǊǘ м 
(raw sensor is Tera Sensors NextPM) 

wŜŦŜǊŜƴŎŜ LƴǎǘǊǳƳŜƴǘΥ  
¢ŜƭŜŘȅƴŜ !tL ¢спл 

tƻƭƭǳǘŀƴǘ taѕΣ taіΦљΣ taѕєΣ taіΦљ ά!LέΣ taѕє ά!Lέ taѕΣ taіΦљ όC9aύΣ taѕє 

/ƻǎǘ $5,664 ϤϷнмΣллл 

²ŜƛƎƘǘ 4.41 lbs мф ƭōǎ 

5ƛƳŜƴǎƛƻƴǎ ό[Ȅ²ȄIύ 8.2 x 7.8 x 3.5 inches т Ȅ мт Ȅ мп ƛƴŎƘŜǎ 

tƻǿŜǊ 5 VDC USB, 2 A max. млл-нпл ±!/ 

.ŀǘǘŜǊȅ Optional (8-12 hr) bƻ 

5ŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ 
Ethernet (Wi-Fi, Cellular, LoRa 
optional) 

{ŜǊƛŀƭΣ 9ǘƘŜǊƴŜǘΣ ¦{. 

LƴǘŜǊƴŀƭ ƳŜƳƻǊȅ microSD, web storage ¸Ŝǎ όǿƛǘƘ ¦{. ŦƭŀǎƘ ŘǊƛǾŜύ 

hǇŜǊŀǘƛƴƎ 
ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ 

14 to 122 degrees F он-мнн ŘŜƎǊŜŜǎ C 

hǇŜǊŀǘƛƴƎ wI ǊŀƴƎŜ 0 to 95% л҈-млл҈ 

tǊƻŘǳŎǘ ǿŜōǎƛǘŜ 
https://ecomesure.com/en/connected-
systems/ecomsmart-1  

https://www.teledyne-api.com/en-
us/products/t640  

hǇŜǊŀǘƛƴƎ ǇǊƛƴŎƛǇƭŜ hǇǘƛŎŀƭ ƭƛƎƘǘ ǎŎŀǘǘŜǊƛƴƎ hǇǘƛŎŀƭ ƭƛƎƘǘ ǎŎŀǘǘŜǊƛƴƎ 

¢ƛƳŜ ǊŜǎƻƭǳǘƛƻƴ м-ƳƛƴǳǘŜ όŀǎ-ǘŜǎǘŜŘύ м-ƳƛƴǳǘŜ όŀǎ-ŎƻƴŦƛƎǳǊŜŘύ 

/ƻƴŎŜƴǘǊŀǘƛƻƴ ǊŀƴƎŜ л-мллл ҡƎκƳш лΦм-млΣллл ҡƎκƳш 

https://ecomesure.com/en/connected-systems/ecomsmart-1
https://ecomesure.com/en/connected-systems/ecomsmart-1
https://www.teledyne-api.com/en-us/products/t640
https://www.teledyne-api.com/en-us/products/t640
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{ŜŎǘƛƻƴ оΥ  
9Ǿŀƭǳŀǘƛƻƴ ƻŦ ƻǳǘǇǳǘǎ 
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{ŜŎǘƛƻƴ оΦмΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ оΦмΥ bh 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ оΥ bh 

{ŜŎǘƛƻƴ оΦмΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

bh фрΦм҈ фсΦс҈ фуΦн҈ 

{ŜŎǘƛƻƴ оΦмΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όǇǇōύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

bh  оΦл ноΦп 

 

Interpretation: The EcomSmart 1 units had different pollutant distributions. Since the 75th percentile of 
observed values for Unit 01273 was zero, its box does not appear on the plot. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ оΦмΥ bh 

{ŜŎǘƛƻƴ оΦмΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and T200 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
¢нлл 

όƳŜŀƴ ҕ {5ύ 

bh 

р-ƳƛƴǳǘŜ лΦлм ҕ лΦлм 

м-ƘƻǳǊ лΦлм ҕ лΦлм 

нп-ƘƻǳǊ лΦнт ҕ лΦлф 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed no correlation with the corresponding T200 data (0.00 < 
R² < 0.02) for 5-minute averaging. 
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Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed no correlation with the corresponding T200 data (0.00 < 
R² < 0.02) for 1-hour averaging. 

  

{ŜŎǘƛƻƴ оΥ bh 

{ŜŎǘƛƻƴ оΦмΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

 

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed very weak to weak correlation with the corresponding 
T200 data (0.18 < R² < 0.39) for 24-hour averaging. 
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{ŜŎǘƛƻƴ оΦнΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ оΦнΥ bhі 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ оΦнΥ bhі 
{ŜŎǘƛƻƴ оΦнΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

bhі фрΦм҈ фсΦс҈ фуΦн҈ 

{ŜŎǘƛƻƴ оΦнΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όǇǇōύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

bhі  оΦт мрΦл 

 

Interpretation: Two out of three EcomSmart 1 units had similar pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ оΦнΥ bhі 
{ŜŎǘƛƻƴ оΦнΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and FRM T200 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
Cwa ¢нлл 
όƳŜŀƴ ҕ {5ύ 

bhі 

р-ƳƛƴǳǘŜ лΦул ҕ лΦлм 

м-ƘƻǳǊ лΦуо ҕ лΦлм 

нп-ƘƻǳǊ лΦфм ҕ лΦлм 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 
 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding FRM T200 
data (0.79 < R² < 0.82) for 5-minute averaging. 
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{ŜŎǘƛƻƴ оΦнΥ bhі 
{ŜŎǘƛƻƴ оΦнΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding FRM T200 
data (0.82 to 0.84) for 1-hour averaging. 

  

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed very strong correlation with the corresponding FRM 
T200 data (0.90 < R² < 0.92) for 24-hour averaging. 
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{ŜŎǘƛƻƴ оΦоΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ оΦоΥ hї 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ оΦоΥ hї 
{ŜŎǘƛƻƴ оΦоΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

hї фрΦм҈ фсΦс҈ фуΦн҈ 

{ŜŎǘƛƻƴ оΦоΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όǇǇōύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

hї  нΦт мрΦф 

 

Interpretation: Two out of three EcomSmart 1 units had similar pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ оΦоΥ hї 
{ŜŎǘƛƻƴ оΦоΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and FEM T400 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
C9a ¢плл 
όƳŜŀƴ ҕ {5ύ 

hї  

р-ƳƛƴǳǘŜ лΦрм ҕ лΦлп 

м-ƘƻǳǊ лΦрн ҕ лΦлр 

у-ƘƻǳǊ лΦпн ҕ лΦлр 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed weak to moderate correlation with the corresponding 
FEM T400 data (0.45 < R² < 0.56) for 5-minute averaging. 
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{ŜŎǘƛƻƴ оΦоΥ hї 
{ŜŎǘƛƻƴ оΦоΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed weak to moderate correlation with the corresponding 
FEM T400 data (0.46 < R² < 0.57) for 1-hour averaging. 

 

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed weak correlation with the corresponding FEM T400 
data (0.36 < R² < 0.49) for 8-hour averaging. 
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{ŜŎǘƛƻƴ оΦпΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

{ŜŎǘƛƻƴ оΦпΥ taѕ 



 

  
F20260302.0 

 25 

.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ оΦпΥ taѕ 
{ŜŎǘƛƻƴ оΦпΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

taѕ  фрΦм҈ фсΦс҈ фуΦн҈ 

{ŜŎǘƛƻƴ оΦпΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όҡƎκƳшύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

taѕ  мΦп млΦн 

 

Interpretation: The EcomSmart 1 units had different pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ оΦпΥ taѕ 
{ŜŎǘƛƻƴ оΦпΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and T640 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
¢спл 

όƳŜŀƴ ҕ {5ύ 

taѕ  

р-ƳƛƴǳǘŜ лΦуп ҕ лΦлп 

м-ƘƻǳǊ лΦуф ҕ лΦлн 

нп-ƘƻǳǊ лΦфр ҕ лΦлл 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding T640 data 
(0.80 < R² < 0.88) for 5-minute averaging. 
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{ŜŎǘƛƻƴ оΦпΥ taѕ 
{ŜŎǘƛƻƴ оΦпΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong to very strong correlation with the 
corresponding T640 data (0.87 < R² < 0.91) for 1-hour averaging. 

  

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed very strong correlation with the corresponding T640 
data (R² = 0.95) for 24-hour averaging. 
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{ŜŎǘƛƻƴ оΦрΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ оΦрΥ taіΦљ 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ оΦрΥ taіΦљ 
{ŜŎǘƛƻƴ оΦрΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

taіΦљ  фрΦм҈ фсΦс҈ фуΦн҈ 

{ŜŎǘƛƻƴ оΦрΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όҡƎκƳшύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

taіΦљ  мΦс уΦт 

 

Interpretation: Two out of three EcomSmart 1 units had similar pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ оΦрΥ taіΦљ 
{ŜŎǘƛƻƴ оΦрΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and FEM T640 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
C9a ¢спл 
όƳŜŀƴ ҕ {5ύ 

taіΦљ  

р-ƳƛƴǳǘŜ лΦуп ҕ лΦлн 

м-ƘƻǳǊ лΦуф ҕ лΦлм 

нп-ƘƻǳǊ лΦфр ҕ лΦлл 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding FEM T640 
data (0.82 < R² < 0.88) for 5-minute averaging. 
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{ŜŎǘƛƻƴ оΦрΥ taіΦљ 
{ŜŎǘƛƻƴ оΦрΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong to very strong correlation with the 
corresponding FEM T640 data (0.88 < R² < 0.90) for 1-hour averaging. 

   

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed very strong correlation with the corresponding FEM 
T640 data (0.95 < R² < 0.96) for 24-hour averaging. 
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{ŜŎǘƛƻƴ оΦсΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ оΦсΥ taѕє 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ оΦсΥ taѕє 

{ŜŎǘƛƻƴ оΦсΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

taѕє  фрΦм҈ фсΦс҈ фуΦн҈ 

{ŜŎǘƛƻƴ оΦсΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όҡƎκƳшύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

taѕє  мΦт сΦо 

 

Interpretation: Two out of three EcomSmart 1 units had similar pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ оΦсΥ taѕє 

{ŜŎǘƛƻƴ оΦсΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and T640 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
¢спл 

όƳŜŀƴ ҕ {5ύ 

taѕє  

р-ƳƛƴǳǘŜ лΦрм ҕ лΦлп 

м-ƘƻǳǊ лΦсл ҕ лΦло 

нп-ƘƻǳǊ лΦтф ҕ лΦлм 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed weak to moderate correlation with the corresponding 
T640 data (0.47 < R² < 0.57) for 5-minute averaging. 
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{ŜŎǘƛƻƴ оΦсΥ taѕє 

{ŜŎǘƛƻƴ оΦсΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 
Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed moderate correlation with the corresponding T640 data 
(0.58 < R² < 0.64) for 1-hour averaging. 

   

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding T640 data 
(0.78 < R² < 0.80) for 24-hour averaging. 
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  NO 

  5-minute averages 1-hour averages 24-hour averages 

E
c
o

m
S

m
a

rt 1
 

Average* 13.29 13.29 13.40 

SD* 32.51 32.25 14.89 

Range* 0.00 to 379.80 0.00 to 355.78 0.00 to 88.77 

Abs. IMV* 3.0 3.0 3.2 

Rel. IMV (%) 23.4 23.3 24.4 

CV (RSD, %) 247.12 245.00 112.16 

T
2
0
0 

Average* 18.44 18.79 18.43 

SD* 27.39 26.80 14.75 

Range* 0.01 to 165.30 0.10 to 145.08 0.43 to 57.98 

CV (RSD, %) 148.53 142.61 80.07 

E
c
o

m
S

m
a

rt 1
 v

s.
 T

2
0

0 

Pearson R² 0.00 to 0.02 0.00 to 0.02 0.18 to 0.39 

{ǇŜŀǊƳŀƴ ˊ 0.14 to 0.33 0.14 to 0.34 0.65 to 0.74 

YŜƴŘŀƭƭ ˍ 0.11 to 0.26 0.11 to 0.26 0.48 to 0.57 

Slope -0.03 to 0.15 -0.02 to 0.14 0.37 to 0.62 

Intercept* 10.38 to 17.73 9.49 to 16.37 2.10 to 5.62 

MBE* -6.74 to -0.86 -8.19 to -2.63 -7.67 to -1.41 

nMBEmean -0.38 to -0.05 -0.44 to -0.14 -0.42 to -0.08 

nMBErange -0.04 to -0.01 -0.06 to -0.02 -0.13 to -0.02 

MAE* 22.78 to 28.88 22.53 to 28.21 10.40 to 12.55 

nMAEmean 1.24 to 1.55 1.20 to 1.48 0.56 to 0.69 

nMAErange 0.14 to 0.17 0.16 to 0.19 0.18 to 0.22 

RMSE* 36.84 to 49.80 35.85 to 48.07 13.59 to 16.79 

nRMSEmean 2.00 to 2.67 1.91 to 2.52 0.73 to 0.91 

nRMSErange 0.22 to 0.30 0.25 to 0.33 0.24 to 0.29 

*Units in: ppb 

{ŜŎǘƛƻƴ оΦтΥ {ǳƳƳŀǊȅ aŜǘǊƛŎǎ 
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{ŜŎǘƛƻƴ оΦтΥ {ǳƳƳŀǊȅ aŜǘǊƛŎǎ 

  bhі 

  5-minute averages 1-hour averages 24-hour averages 

E
c
o

m
S

m
a

rt 1
 

Average* 24.90 24.96 24.95 

SD* 15.09 14.79 7.57 

Range* 0.00 to 86.07 0.00 to 77.44 5.33 to 45.90 

CV (RSD, %) 60.72 59.37 30.50 

Abs. IMV* 3.7 3.7 3.7 

Rel. IMV (%) 15.0 14.9 14.9 

F
R

M
 T

2
0

0 Average* 19.09 19.38 19.24 

SD* 11.85 11.62 8.26 

Range* 0.82 to 59.22 1.02 to 55.68 3.31 to 37.44 

CV (RSD, %) 62.11 59.96 42.94 

E
c
o

m
S

m
a

rt 1
 v

s.
 F

R
M

 T
2

0
0 

Pearson R² 0.79 to 0.82 0.82 to 0.84 0.90 to 0.92 

{ǇŜŀǊƳŀƴ ˊ 0.89 to 0.90 0.91 to 0.92 0.93 to 0.95 

YŜƴŘŀƭƭ ˍ 0.71 to 0.72 0.74 to 0.75 0.79 to 0.82 

Slope 0.97 to 1.25 0.98 to 1.26 0.77 to 0.98 

Intercept* 1.65 to 4.59 1.75 to 4.69 6.19 to 11.12 

MBE* 1.52 to 8.70 1.71 to 9.08 1.76 to 9.06 

nMBEmean 0.08 to 0.45 0.09 to 0.46 0.09 to 0.47 

nMBErange 0.03 to 0.15 0.03 to 0.17 0.05 to 0.27 

MAE* 4.66 to 10.44 4.35 to 10.50 2.48 to 9.06 

nMAEmean 0.24 to 0.54 0.23 to 0.54 0.13 to 0.47 

nMAErange 0.08 to 0.18 0.08 to 0.19 0.07 to 0.27 

RMSE* 5.67 to 11.71 5.17 to 11.61 3.16 to 9.41 

nRMSEmean 0.30 to 0.61 0.27 to 0.59 0.16 to 0.48 

nRMSErange 0.10 to 0.20 0.09 to 0.21 0.09 to 0.28 

*Units in: ppb 
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{ŜŎǘƛƻƴ оΦтΥ {ǳƳƳŀǊȅ aŜǘǊƛŎǎ 

  hї 

  5-minute averages 1-hour averages 8-hour averages 

E
c
o

m
S

m
a

rt 1
 

Average* 16.98 16.94 17.16 

SD* 27.24 27.05 20.97 

Range* 0.00 to 183.83 0.00 to 175.29 0.00 to 119.23 

CV (RSD, %) 162.63 161.83 123.83 

Abs. IMV* 2.7 2.7 2.7 

Rel. IMV (%) 15.9 15.9 15.5 

F
E

M
 T

4
0

0 Average* 20.05 19.23 19.36 

SD* 17.13 16.93 13.15 

Range* 0.00 to 83.44 1.21 to 81.81 1.43 to 46.07 

CV (RSD, %) 85.41 88.02 67.94 

E
c
o

m
S

m
a

rt 1
 v

s.
 F

E
M

 T
4

0
0 

Pearson R² 0.45 to 0.56 0.46 to 0.57 0.36 to 0.49 

{ǇŜŀǊƳŀƴ ˊ 0.83 to 0.87 0.85 to 0.89 0.80 to 0.83 

YŜƴŘŀƭƭ ˍ 0.65 to 0.69 0.68 to 0.71 0.60 to 0.64 

Slope 1.08 to 1.24 1.06 to 1.22 0.93 to 1.14 

Intercept* -6.19 to -4.26 -5.98 to -4.20 -3.66 to -2.80 

MBE* -4.56 to 0.63 -4.85 to 0.09 -4.94 to -0.11 

nMBEmean -0.23 to 0.03 -0.25 to 0.00 -0.26 to -0.01 

nMBErange -0.06 to 0.01 -0.06 to 0.00 -0.11 to -0.00 

MAE* 11.89 to 14.15 11.18 to 13.54 10.46 to 12.64 

nMAEmean 0.59 to 0.71 0.58 to 0.71 0.53 to 0.65 

nMAErange 0.14 to 0.17 0.14 to 0.17 0.23 to 0.28 

RMSE* 19.29 to 20.86 18.29 to 20.04 15.44 to 16.97 

nRMSEmean 0.95 to 1.04 0.95 to 1.05 0.78 to 0.88 

nRMSErange 0.23 to 0.25 0.23 to 0.25 0.35 to 0.38 

*Units in: ppb 
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{ŜŎǘƛƻƴ оΦтΥ {ǳƳƳŀǊȅ aŜǘǊƛŎǎ 

  taѕ 

  5-minute averages 1-hour averages 24-hour averages 

E
c
o

m
S

m
a

rt 1
 

Average* 14.03 14.06 14.22 

SD* 17.72 17.31 14.11 

Range* 0.26 to 278.20 0.33 to 172.15 0.80 to 77.27 

CV (RSD, %) 126.53 123.18 99.29 

Abs. IMV* 1.4 1.4 1.5 

Rel. IMV (%) 10.2 10.2 10.2 

T
6
4
0 

Average* 13.10 13.11 13.06 

SD* 13.92 13.84 11.64 

Range* 0.23 to 96.37 0.25 to 86.78 0.68 to 60.55 

CV (RSD, %) 106.31 105.60 89.11 

E
c
o

m
S

m
a

rt 1
 v

s.
 T

6
4

0 

Pearson R² 0.80 to 0.88 0.87 to 0.91 0.95 

{ǇŜŀǊƳŀƴ ˊ 0.96 0.97 0.97 

YŜƴŘŀƭƭ ˍ 0.82 to 0.83 0.84 to 0.85 0.86 to 0.87 

Slope 1.05 to 1.27 1.05 to 1.28 1.07 to 1.29 

Intercept* -1.23 to -1.14 -1.39 to -1.21 -1.58 to -1.41 

MBE* -0.51 to 2.32 -0.54 to 2.32 -0.54 to 2.38 

nMBEmean -0.04 to 0.18 -0.04 to 0.18 -0.04 to 0.18 

nMBErange -0.01 to 0.02 -0.01 to 0.03 -0.01 to 0.04 

MAE* 3.30 to 4.18 2.94 to 3.90 2.12 to 3.29 

nMAEmean 0.25 to 0.32 0.23 to 0.30 0.16 to 0.25 

nMAErange 0.03 to 0.04 0.03 to 0.05 0.04 to 0.06 

RMSE* 6.69 to 8.76 5.41 to 7.18 2.91 to 5.23 

nRMSEmean 0.51 to 0.68 0.41 to 0.55 0.22 to 0.39 

nRMSErange 0.07 to 0.09 0.06 to 0.08 0.05 to 0.09 

*Units in: µg/m³ 
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{ŜŎǘƛƻƴ оΦтΥ {ǳƳƳŀǊȅ aŜǘǊƛŎǎ 

  taі.љ 

  5-minute averages 1-hour averages 24-hour averages 

E
c
o

m
S

m
a

rt 1
 

Average* 19.35 19.40 19.61 

SD* 24.41 23.92 19.57 

Range* 0.41 to 405.77 0.52 to 231.42 1.23 to 107.04 

CV (RSD, %) 126.38 123.48 99.89 

Abs. IMV* 1.6 1.7 1.7 

Rel. IMV (%) 8.7 8.6 8.7 

PMc Conc.* 7.87 to 8.41 7.82 to 8.50 7.88 to 8.57 

Fine Fraction 0.65 to 0.67 0.64 to 0.67 0.66 to 0.69 

F
E

M
 T

6
4

0 

Average* 15.66 15.67 15.62 

SD* 15.21 15.11 12.80 

Range* 0.64 to 103.50 0.81 to 94.42 1.76 to 66.29 

CV (RSD, %) 97.11 96.42 81.93 

PMc Conc.* 24.20 24.21 24.33 

Fine Fraction 0.38 0.38 0.38 

E
c
o

m
S

m
a

rt 1
 v

s.
 F

E
M

 T
6

4
0 

Pearson R² 0.82 to 0.88 0.88 to 0.90 0.95 to 0.96 

{ǇŜŀǊƳŀƴ ˊ 0.96 to 0.97 0.97 to 0.98 0.97 to 0.98 

YŜƴŘŀƭƭ ˍ 0.83 to 0.85 0.85 to 0.87 0.89 

Slope 1.38 to 1.60 1.38 to 1.62 1.40 to 1.62 

Intercept* -3.80 to -3.59 -4.02 to -3.72 -4.12 to -4.02 

MBE* 2.28 to 5.64 2.26 to 5.64 2.32 to 5.77 

nMBEmean 0.15 to 0.36 0.14 to 0.36 0.15 to 0.36 

nMBErange 0.02 to 0.05 0.02 to 0.06 0.04 to 0.09 

MAE* 5.18 to 7.11 4.80 to 6.81 3.84 to 6.25 

nMAEmean 0.33 to 0.45 0.31 to 0.43 0.24 to 0.39 

nMAErange 0.05 to 0.07 0.05 to 0.07 0.06 to 0.10 

RMSE* 11.64 to 14.15 10.06 to 13.55 6.82 to 10.75 

nRMSEmean 0.75 to 0.90 0.64 to 0.87 0.43 to 0.68 

nRMSErange 0.11 to 0.14 0.11 to 0.14 0.11 to 0.17 

*Units in: µg/m³ 
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{ŜŎǘƛƻƴ оΦтΥ {ǳƳƳŀǊȅ aŜǘǊƛŎǎ 

  taѕє 

  5-minute averages 1-hour averages 24-hour averages 

E
c
o

m
S

m
a

rt 1
 

Average* 27.43 27.49 27.76 

SD* 35.30 33.46 26.64 

Range* 0.49 to 637.47 0.79 to 365.21 2.12 to 143.00 

CV (RSD, %) 128.96 121.88 96.02 

Abs. IMV* 1.7 1.7 1.8 

Rel. IMV (%) 6.3 6.4 6.4 

PMc Conc.* 7.87 to 8.41 7.82 to 8.50 7.88 to 8.57 

Fine Fraction 0.65 to 0.67 0.64 to 0.67 0.66 to 0.69 

T
6
4
0 

Average* 39.86 39.88 39.96 

SD* 29.80 28.79 24.39 

Range* 1.35 to 443.23 3.23 to 204.08 6.86 to 105.19 

CV (RSD, %) 74.77 72.19 61.04 

PMc Conc.* 24.20 24.21 24.33 

Fine Fraction 0.38 0.38 0.38 

E
c
o

m
S

m
a

rt 1
 v

s
. 
T

6
4

0 

Pearson R² 0.47 to 0.57 0.58 to 0.64 0.78 to 0.80 

{ǇŜŀǊƳŀƴ ˊ 0.89 to 0.90 0.90 to 0.92 0.91 to 0.93 

YŜƴŘŀƭƭ ˍ 0.71 to 0.72 0.73 to 0.75 0.76 to 0.79 

Slope 0.79 to 0.89 0.84 to 0.95 0.91 to 1.01 

Intercept* -6.33 to -5.62 -8.81 to -7.82 -11.70 to -10.75 

MBE* -14.13 to -10.48 -14.23 to -10.49 -14.20 to -10.61 

nMBEmean -0.35 to -0.26 -0.36 to -0.26 -0.35 to -0.26 

nMBErange -0.03 to -0.02 -0.07 to -0.05 -0.14 to -0.11 

MAE* 16.62 to 18.50 16.13 to 17.97 13.07 to 15.57 

nMAEmean 0.42 to 0.47 0.41 to 0.45 0.32 to 0.39 

nMAErange 0.04 0.08 to 0.09 0.13 to 0.16 

RMSE* 25.57 to 29.89 22.93 to 25.87 16.30 to 18.37 

nRMSEmean 0.64 to 0.76 0.58 to 0.65 0.40 to 0.46 

nRMSErange 0.06 to 0.07 0.11 to 0.13 0.17 to 0.19 

*Units in: µg/m³ 
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{ǳƳƳŀǊȅ aŜǘǊƛŎǎ DǳƛŘŜ 

Average: mean of individual sensor means; the grand mean 

SD: mean of individual sensor standard deviations όˋΤ ƳŜŀǎǳǊŜ ƻŦ ǾŀǊƛŀǘƛƻƴ ƻŦ ǘƘŜ ǾŀƭǳŜǎ 
about its mean) 

Range: the highest and the lowest values observed 

CV (RSD): mean of individual sensor coefficient of variations (relative standard deviation; the 
ratio of the standard deviation to the mean, expressed as a percentage) 

Abs. IMV: intra-model variability expressed in absolute terms; standard deviation of individual 
sensor means 

Rel. IMV: intra-model variability expressed in relative terms; the ratio of the Absolute IMV to the 
Average 

Pearson R²: the squared value of the Pearson correlation coefficient; the square of the covariance 
of the reference and sensor measurements divided by the product of their standard 
deviations (a value from 0 to 1) 

{ǇŜŀǊƳŀƴ ˊΥ Spearman's rank correlation coefficient; a measure of how well the reference and 
sensor measurements follow a monotonic relationship, based on their ranked values (a 
value from -1 to 1) 

YŜƴŘŀƭƭ ˍΥ KendallΩǎ rank correlation coefficient; a measure of the agreement in ordering between 
paired reference and sensor measurements, based on how often the pairs are in the 
same vs. opposite order (a value from -1 to 1) 

Slope: ŎƘŀƴƎŜ ƛƴ ǘƘŜ ǎŜƴǎƻǊΩǎ ǾŀƭǳŜ ǇŜǊ ǳƴƛǘ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƳƻƴƛǘƻǊΩǎ ǾŀƭǳŜ 

Intercept: ǘƘŜ ǎŜƴǎƻǊΩǎ ǾŀƭǳŜ ǿƘŜƴ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƳƻƴƛǘƻǊ ƻōǎŜǊǾŜǎ ȊŜǊƻ 

MBE: mean bias error; mean of the differences between reference and sensor 
measurements 

nMBEmean: mean bias error normalized with respect to the reference mean value 

nMBErange: mean bias error normalized with respect to the difference of the highest and lowest 
reference values 

MAE: mean absolute error; mean of the absolute differences between reference and sensor 
measurements 

nMAEmean: mean absolute error normalized with respect to the reference mean value 

nMAErange: mean absolute error normalized with respect to the difference of the highest and 
lowest reference values 

RMSE: root mean square error; the square root of the average squared differences between 
reference and sensor measurements 

nRMSEmean: root mean square error normalized with respect to the reference mean value 

nRMSErange: root mean square error normalized with respect to the difference of the highest and 
lowest reference values 
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{ŜŎǘƛƻƴ пΥ  
9Ǿŀƭǳŀǘƛƻƴ ƻŦ ά!Lέ ƻǳǘǇǳǘǎϝ 

ϝ!ƭǘƘƻǳƎƘ ǎƻƳŜ ƻǳǘǇǳǘǎ ŀǊŜ ŎŀƭƭŜŘ ά!LέΣ ǘƘŜȅ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ǳǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ- and humidity-based 
corrections using data collected in France and not data from the AQ-{t9/ ǘŜǎǘ ǎƛǘŜΦ ά!Lέ ƻǳǘǇǳǘǎ ŀǊŜ 
ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǘƻ Ŧǳƭƭȅ ƛƴŦƻǊƳ ŎƻƴǎǳƳŜǊǎ ƛŦ ǘƘŜȅ ǇǳǊŎƘŀǎŜ ǘƘŜ ά!L-wŜŀŘȅέ ǾŜǊǎƛƻƴ ƻŦ ǘƘƛǎ ŘŜǾƛŎŜΦ 
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{ŜŎǘƛƻƴ пΦмΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ пΦмΥ bh ά!Lέ ƻǳǘǇǳǘ 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ пΦмΥ bh ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦмΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

bh ά!Lέ фрΦл҈ упΦп҈ фуΦм҈ 

{ŜŎǘƛƻƴ пΦмΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όǇǇōύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

bh ά!Lέ  нΦл муΦт 

 

Interpretation: The EcomSmart 1 units had different pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ пΦмΥ bh ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦмΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and T200 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
¢нлл 

όƳŜŀƴ ҕ {5ύ 

bh ά!Lέ 

р-ƳƛƴǳǘŜ лΦуф ҕ лΦлл 

м-ƘƻǳǊ лΦфп ҕ лΦлл 

нп-ƘƻǳǊ лΦфу ҕ лΦлл 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong to very strong correlation with the 
corresponding T200 data (0.88 < R² < 0.90) for 5-minute averaging. 
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Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed very strong correlation with the corresponding T200 
data (0.93 < R² < 0.94) for 1-hour averaging. 

   

{ŜŎǘƛƻƴ пΦмΥ bh ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦмΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed very strong correlation with the corresponding T200 
data (R² = 0.98) for 24-hour averaging. 
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{ŜŎǘƛƻƴ пΦнΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ пΦнΥ bhі ά!Lέ ƻǳǘǇǳǘ 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ пΦнΥ bhі ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦнΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

bhі ά!Lέ фрΦл҈ упΦп҈ фуΦм҈ 

{ŜŎǘƛƻƴ пΦнΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όǇǇōύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

bhі ά!Lέ  мΦм уΦу 

 

Interpretation: Two out of three EcomSmart 1 units had similar pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ пΦнΥ bhі ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦнΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and FRM T200 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
Cwa ¢нлл 
όƳŜŀƴ ҕ {5ύ 

bhі ά!Lέ 

р-ƳƛƴǳǘŜ лΦро ҕ лΦмм 

м-ƘƻǳǊ лΦсн ҕ лΦмн 

нп-ƘƻǳǊ лΦфо ҕ лΦлм 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed weak to moderate correlation with the corresponding 
FRM T200 data (0.38 < R² < 0.61) for 5-minute averaging. 
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{ŜŎǘƛƻƴ пΦнΥ bhі ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦнΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 
Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed weak to strong correlation with the corresponding FRM 
T200 data (0.45 to 0.73) for 1-hour averaging. 

  

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed very strong correlation with the corresponding FRM 
T200 data (0.91 < R² < 0.94) for 24-hour averaging. 
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{ŜŎǘƛƻƴ пΦоΦмΥ 5ŀǘŀ hǾŜǊǾƛŜǿ 

 
 
  

{ŜŎǘƛƻƴ пΦоΥ hї ά!Lέ ƻǳǘǇǳǘ 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 

 

 

Timeseries of the 8-week evaluation 
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.ŀǎƛŎ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ǎǳŎƘ ŀǎ ǊŜƳƻǾŀƭ ƻŦ ŘǳǇƭƛŎŀǘŜ ǊŜŎƻǊŘǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘΦ bǳƭƭǎΣ ƴŜƎŀǘƛǾŜǎΣ ƻǳǘ ƻŦ 
ǊŀƴƎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ŀƴŘ ǾŀƭǳŜǎ ŦƭŀƎƎŜŘ ŀǎ ƛƴǾŀƭƛŘ ōȅ ǘƘŜ ǎŜƴǎƻǊ ǿŜǊŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴǾŀƭƛŘΦ 5ŀǘŀ ǊŜŎƻǾŜǊȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǇŜǊŎŜƴǘ ƻŦ ǾŀƭƛŘ ǊŜŀŘƛƴƎǎ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ 
ŜǾŀƭǳŀǘƛƻƴΦ 

 

!ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ǎŜƴǎƻǊǎΦ wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ ŘƛǾƛŘŜŘ 
ōȅ ǘƘŜ ǎŜƴǎƻǊ ƎǊŀƴŘ ƳŜŀƴΦ /ŀƭŎǳƭŀǘƛƻƴǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Řŀǘŀ ǊŜǎŀƳǇƭŜŘ ǘƻ р-ƳƛƴǳǘŜ ŀǾŜǊŀƎŜǎΦ 

 
  

  

{ŜŎǘƛƻƴ пΦоΥ hї ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦоΦнΥ 5ŀǘŀ wŜŎƻǾŜǊȅ 

tŀǊŀƳŜǘŜǊ лмнтн лмнто лмнтп 

hї ά!Lέ фрΦл҈ упΦп҈ фуΦм҈ 

{ŜŎǘƛƻƴ пΦоΦоΥ LƴǘǊŀ-ƳƻŘŜƭ ±ŀǊƛŀōƛƭƛǘȅ 

tŀǊŀƳŜǘŜǊ !ōǎƻƭǳǘŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
όǇǇōύ 

wŜƭŀǘƛǾŜ ƛƴǘǊŀ-ƳƻŘŜƭ ǾŀǊƛŀōƛƭƛǘȅ 
ό҈ύ  

hї ά!Lέ  мΦф млΦу 

 

Interpretation: Two out of three EcomSmart 1 units had similar pollutant distributions. 
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Basic QA/QC procedures were used to validate the collected data (i.e., obvious outliers, negative 

values, readings flagged by the sensor, and invalid data-points were eliminated from the data-set).  

 

 

  

{ŜŎǘƛƻƴ пΦоΥ hї ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦоΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 

A summary of the mean R² between the sensor and FEM T400 across all units tested. 

tŀǊŀƳŜǘŜǊ ¢ƛƳŜ wŜǎƻƭǳǘƛƻƴ 
C9a ¢плл 
όƳŜŀƴ ҕ {5ύ 

hї ά!Lέ  

р-ƳƛƴǳǘŜ лΦул ҕ лΦлм 

м-ƘƻǳǊ лΦуо ҕ лΦлн 

у-ƘƻǳǊ лΦун ҕ лΦло 

Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding FEM T400 
data (0.79 < R² < 0.81) for 5-minute averaging. 
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{ŜŎǘƛƻƴ пΦоΥ hї ά!Lέ ƻǳǘǇǳǘ 

{ŜŎǘƛƻƴ пΦоΦпΥ [ƛƴŜŀǊƛǘȅ όwчύ 
Timeseries of a 1-week subset of the 8-week evaluation 

 

 

 

 

 
 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding FEM T400 
data (0.81 < R² < 0.86) for 1-hour averaging. 

  

 

 

 

 

 

Interpretation: The EcomSmart 1 units showed strong correlation with the corresponding FEM T400 
data (0.79 < R² < 0.86) for 8-hour averaging. 

 




















