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This report summarizes the testing and presents the results of emissions tests carried 
out for verification testing for catalyst destruction efficiencies for diesel nitrogen oxides 
(NOx) to satisfy the requirements of EGLE Permit to Install 327-98G. Testing was 
carried out on a General Motors (GM) Diesel Duramax 6.6 litre diesel engine. 

The test cell set up comprised of a well-used representative diesel aftertreatment 
system. This system comprising of a Close Coupled Diesel Oxidizing Catalyst 
(CCDOC), a Selective Catalytic Reduction (SCR) and finally a combined Diesel 
Oxidizing Catalyst II (DOCII) and Diesel Particulate Filter (DPF) unit as fitted to a 
vehicle. 

The diesel efficiency was found, as expected to have a zero Nitrogen Oxide (NOx) 
conversion efficiency, over the 24 hour test the engine and test consumed 117.4 gallons 
(444.4 liters) of Ultra Low Sulfur Diesel (ULSD) and produced 16.2 lbs. (7,348 grams) of 
Diesel Nitrogen Oxide (NOx) at the rate of 0.675 lbs. per hour (306.17 grams per hour) 
for the duration of the test. 

Confidential Page 12 

Internal 

ProCat Testing 12/08/2020 



\ 

Uncontrolled Copy 

2 Testing Description 

2.1 Background 

The test consisted of running a diesel engine in a test cell over a twenty-four (24) hour 
period, utilizing a typical diesel test cycle and vehicle aftertreatment system and 
establishing the conversion efficiency of NOx and fuel consumption over the duration of 
the test. The system was tested without the effects of urea or Diesel Exhaust Fluid 
(DEF) making the testing a worst case. 

This was achieved by sampling the emissions upstream and downstream of the 
aftertreatment system each hour. From these results a diesel NOx emission conversion 
efficiency was calculated. 

The analyzers used were Horiba Mexa 7500D calculated with NIST traceable gases. 
The calibration gases are also A2LA ISO17025 certified for use. All analyzers were 
zeroed and spanned with their relevant calibration gases prior to use. 

NOx Analyzers Specification: 

Horiba CLA 520 

Range 0 to 5,000 ppm Accuracy +/-1 % of FSD. (+/-50 ppm) 

2.2 Test Cycles 

2.2.1 Diesel Nitrogen Oxides (NOx) Conversion Efficiency Test 

The test was to demonstrate that the NOx produced during the catalyst ageing test 
cycle is measured and recorded. The catalyst conversion efficiency is calculated and 
recorded over the duration of the test. The total mass of NOx produced, and fuel 
consumed to be reported. 

The test used a sensors EFMS flow meter directly in the exhaust flow to calculate the 
exhaust mass flow directly. 

The test was run over a twenty-four-hour period with emissions samples on an hourly 
basis. The engine and catalyst system data being recorded electronically every second 
(1 hertz) and secondary handwritten data collected every hour directly by a shift 
technician, this also promotes human interface with the test at least every hour. 

The NOx emissions were measured and recorded at pre and post locations on the 
aftertreatment system using a Horiba Mexa CLA-720D NOx analyzer. The analyzer was 

Confidential Page 13 

Internal 

ProCat Testing 12/08/2020 



&c~t Uncontrolled Copy 

calibrated prior to testing with NIST traceable gases as required. Results were then 
calculated to establish the NOx mass emissions produced and the overall conversion 
efficiency. 

The twenty-four-hour test was started on Tuesday October 27th on Procat Test Cell 
number 19 and completed during the evening of Wednesday October 28th . The test was 
run at an engine speed of 2,000 rpm with a load of 230 lb/ft torque and controlled to a 
CCDOC inlet temperature of 350 deg C and ran at these conditions steady for the test 
duration a representative ageing test. 

2.3 Test Equipment 

All testing was carried out within ProCat Test Cell number 19 for the Diesel NOx 
Emission testing. The test set up was typical of all diesel aftertreatment testing carried 
out within the facility at ProCat. 
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