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May 19, 2005 
 

E-MAIL TO JConcialdi@aempower.com AND FIRST CLASS MAIL 
 
Mr. John Concialdi 
Advanced Engine Management, Inc. (AEM)  
Research & Development Division 
2205 W. 126th Street, Unit A 
Hawthorne, CA 90250 
 
Subject: Southwest Research Institute Test Report (SwRI) Project No. 03.10955.008,  

"Air Filter Testing" 
 
Reference: Advanced Engine Management Purchase Order Number 006220-00 
 
Dear Mr. Concialdi: 
 

This report presents results of airflow resistance, initial and cumulative efficiency, and 
dust capacity testing conducted on three (3) conical air filter elements provided by AEM for 
evaluation.  The elements were identified as shown in Table 1. Testing was conducted in 
accordance with normal SAE/ISO procedures with respect to the SAE J726 JUN93 Air Cleaner 
Test Code and ISO 5011:2000, Inlet air cleaning equipment for internal combustion engines and 
compressors - Performance testing. The elements were installed in a mating 7" diameter 
upstream duct and 3" and 4" diameter downstream piezometers, for the 5" and 9" tall elements, 
respectively, as shown schematically in Figure 14 of the SAE test code.  Efficiency and dust 
capacity testing was conducted at 160 scfm (101.3 kPa, 20ºC) for the Ingen Tech X-1014 BR 
element and 240 scfm (101.3 kPa, 20ºC) for the Airaid 700-470 and K&N RE0870 elements, 
using PTI SAE/ISO Fine Test Dust (Batch 5190F) at a concentration of 1.0 g/m3 air 
(0.028 g/ft3 air).  Initial efficiency testing was conducted using Fine dust at a concentration of 
0.0042 g/ft3, for thirty (30) minutes.  Particle size data for the test dust is given in Appendix A.  

 
The test sequence was as follows:  
 
• Measure clean element pressure drop as a function of airflow rate. 
• Measure initial efficiency (to 20 and 29 grams nominally, for the 5" and 9" tall 

elements, respectively). 
• Conduct the cumulative efficiency test while measuring dust capacity to 10 inches of 

water pressure drop increase across the element and housing (terminal ∆P = initial ∆P 
+ 10 inches of water).  

 
Each element was inspected before and after testing. 

This report must be reproduced 
in full, unless SwRI approves 
a summary or abridgement.  
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Test results are given in Table 1 and Figures 1 and 2.  Table 1 gives net clean element 
pressure drop, initial and cumulative efficiency, and dust capacity as a function of the amount of 
dust retained by the elements.  Dust capacities in Table 1 represent the amount of dust retained 
by each element in reaching a terminal pressure drop increase of 10 inches of water across each 
test unit.  Figure 1 shows net clean element pressure drop as a function of airflow rate, while 
Figure 2 shows pressure drop increase as a function of dust retained by each element.  There 
were no visible manufacturing flaws for any of the elements and no dust leakage paths were 
observed, although dust tracks were noted between the pleats at the closed end of the elements. 
These tracks are thought to be from normal dust penetration of the media rather than from 
leakage at the end cap-media interfaces.   

 
Table 1.  AEM Conical Filter Elements: Net Clean Element Pressure Drop, Initial and 

Cumulative Efficiency and Dust Capacity; PTI ISO 12103-1, A2 Fine Test Dust at a 
Concentration of 0.028 g/ft3 air; Except for Initial Efficiency (Fine dust at 0.0042 g/ft3 air, for 

30 minutes); Airflow: 160 and 240 scfm, as noted; Elements Tested Per Figures 4 and 14 of the 
SAE J726 Air Cleaner Test Code 

 

Test Element ID Pleats 
Test 

Airflow, 
scfm 

Initial ∆P, 
"H2O* 

Initial 
Efficiency, 

% ** 

Cumulative 
Efficiency, 

% *** 

Dust 
Capacity, 

g **** 
Comments 

1 Ingen Tech 
X-1014 BR 50 160 1.13 90.10 92.54 44 No dust 

leakage 

2 Airaid 700-
470 62 240 1.04 95.79 98.43 126 No dust 

leakage 

3 K&N 
RE0870 60 240 0.81 93.23 96.13 167 No dust 

leakage 
Elements tested: April 2005 

 
* Tested per Figure 4 of SAE J726 with 3" and 4" dia. downstream piezometers, for the 5" 

and 9" tall elements, respectively, without ideal flow orifices. 
 

 ** 100
feddust  of wt.

absolute ofgain  wt.1  Efficiency ×



 −=  

 

*** 100
absolute ofgain   wt.element  ofgain  wt.

element ofgain  wt.Efficiency ×







+

=  

 
****  Dust retained by element after a pressure drop increase of 10 inches of water, at 160 and 

240 scfm, for the 5" and 9" tall elements respectively. 
 



Mr. John Concialdi 
Advanced Engine Management, Inc. (AEM)  
SwRI Project No. 03.10955.01.008, "Air Filter Testing" 
May 19, 2005 
Page 3 
 

Pressure Drop as a Function of Airflow Rate: Cone Filter 
Elements Tested per ISO 5011
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Figure 1 
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DUST CAPACITY:ISO Fine Test Dust at 0.028 g/ft3 air; Except Initial Efficiency: Fine Dust 
0.0042 g/ft3 air for 30 Min; Airflow: As noted, (Elements  in 7.0" dia upstream duct, with  

3.0" and 4.0" dia downstream piezometers)  
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Figure 2 
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If you have any questions concerning the tests or the results, please do not hesitate to 

contact me at (210) 522-2626 during normal business hours.  For your convenience, our 
facsimile number is (210) 522-5720 and my e-mail address is mtreuhaft@swri.org.  SwRI is 
pleased to have been of service and we look forward to working with you in the future. 

 
Sincerely, 

 
 
 

Martin B. Treuhaft, Manager 
Filtration and Fine Particle Technology 
Vehicle Systems Research Department 

Approved: 
 
 
 
Gary L. Stecklein, Director 
Vehicle Systems Research Department 
Engine, Emissions, and Vehicle Research Division 
 
 
/psb R:\03Projects\VehSys\03-MultiClient_FFPT\03-10955-Multi\008-AEM\FinalReport_AEM_Concialdi_PO6220-00_2005.05.19.doc 
 
Attachments 
 
cc: S. Twilligear, Contracts 
 Liz Cura, SwRI 



 

APPENDIX A 
 

PARTICLE SIZE DATA FOR PTI ISO 
12103-1, A2 FINE TEST DUST (BATCH 5190F) 



 



 

 


