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test repeatability is to target a variation of 5% of 
the emissions standard. By requiring this level of 
accuracy and repeatability from your measurement 
system, the test article becomes the primary 
source of variability—making any changes in 
emissions results reflect a real change in test 
article performance, and not simply lab drift.  

For the current 2010-era NOx standard, this 
translates to an acceptable test-to-test variation of 
0.01 g/bhp-hr. When we look ahead to the 2027 
CARB standard, this window decreases to an 
extremely small variation of 0.001 g/bhp-hr from 
test-to-test—a challenge for most, if not all, of the 
engine labs in the commercial vehicle industry. 

How repeatable is 
your emissions lab 
performance?
Ultra-low NOx measurement           
sets the bar ultra-high. 

As the heavy-duty engine industry moves into the 
low-NOx era, demands on measurement systems 
for accuracy and repeatability increase. The advent 
of advanced aftertreatment systems will mean 
average dilute exhaust concentrations of NOx in 
the single digit range or lower, with hot-start test 
averages as low as half a part per million. A 
solution for measuring NOx at these levels is now 
essential for the emissions lab, with the overall 
challenge being accuracy and repeatability of 
engine testing. A rock-solid measurement system 
has become imperative for confidence in testing 
results.

To illustrate the impact on measurement systems, 
consider how a low-NOx standard impacts 
demand on emissions lab performance as a whole.    
A good benchmark for emissions lab test-to-
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NEAR-ZERO VARIATION 
AT VERY LOW LEVELS
Tighter requirements than ever 
before

To overcome this challenge, an emissions 
measurement system must perform with 
near-zero variation at ultra-low levels. Causes 
of variation that were once considered 
slight now have meaningful impacts on 
emissions performance, especially: zero drift, 
background drift, and the presence 
of interference gases common in vehicle 
exhaust. A practical drift tolerance of 
0.1 ppm or less, and a very small limit of 
quantification, are desired—both put a 
premium on noise performance. In addition, 
CO2 and water quench performance must be 
at near-zero levels, and the system is 
required to be robust against relatively high 
NH3 content in the exhaust sample. 

Causes of variation 
that were once 
considered slight 
now have meaningful 
impacts on emissions 
performance, 
especially: zero drift, 
background drift, 
and the presence of 
interference gases 
common in vehicle 
exhaust.    
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1. Consistent, accurate measurement 
performance at single-digit ppm 
concentration levels.

2. Extremely small tolerance zero drift stability 
and noise performance.

3. Consistent performance in the
presence of common interference gases and 
environmental conditions, primarily H2O, HC, 
and NH3.

Our MEXA-ONE    emissions bench is the 
ultimate tool set to address the challenges 
ahead. Paired with our industry-leading 
expertise, we can help you establish best 
practices to suit your specific application. 
HORIBA has over five decades of experience in 
exhaust gas emissions measurement and 
heavy-duty industry collaboration. We are 
ready to help you meet the low-NOx 
measurement challenge ahead. 

The highly-capable 
MEXA-ONE emissions 
bench, paired with 
our industry-leading 
emissions testing 
expertise, is the 
ultimate solution 
for the low-NOx 
challenges ahead. 

3 ESSENTIAL
CAPABILITIES OF A               
MODERN EMISSIONS     
BENCH

A solution robust enough to perform these 
critical functions involves a highly-capable 
combination of the correct tool set, and 
best practices. 




