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Introduction

( ""'.; 1

A project sponsored by Rentar Environmental Solutions, Inc. was conducted at the
Ecologic Engine Testing Laboratory of ETS, a division 01 Olson Engineering, Inc. The
objective was to measure the effect of the Rentar in-line-fuel catalyst lor reducing
elemental and organic carbon particulates in Ihe exhaust when a Cummins N-14 Diesel
engine was operated over two typical test cycles with conventional Californ ia
specification NO.2 diesel fuel

Test Vehicle

The test vehicle is a 1994 model over-the-road Peterbuilttractor powered by a Cummins
N-14 Diesel engine (V.I.N. # RD355104) . The six cylinder Diesel engine is rated at 350
HP in this application. The tractor registered 1,062,760 miles on the odometer at the
project beginning.

Test Fuel

The test fuel was a California specification No.2 Dieselluel.

Test Protocol

The project included testing by the Urban Dynamometer Driving Sequence - Heavy Duty
cycle (UDDS - HD and 55 MPH steady state operation at 20 road load horsepower. The
UDDS-HD protocol is described in the Code 01Federal Regulations (CFR 40, 86).
Duplicate data sets were collected on the baseline fuel. Aller completion 01 baseline
testing the Ren tar in-line luel catalyst was installed exactly as specified by the Rentar
representative. The test vehicle was operated over a typical driving pattern on the
chassis dynamometer for 100 hours. Filter samples from the UDDS cycle and steady
state operation were also collected at 90 hours . Duplicate exhaust particulate filter
samples were then captured at 100 hours. All filters and filter holders were prepared and
provided by the independent outside laboratory (DATACHEM Laboratories , Salt Lake
City, UT) that subsequently did the analyses .

Results

Element carbon (EC) and Organic carbon (OC) were captured during the two test cycles.
The Nalionallnstitute for Occupational Safety and Health (NIOSH) Method 5040, which
is designed to determine the mass of EC and OC from a filter, was performed for Ihe
EC/OC analysis by the outside independent laboratory (DATACHEM Laboratories, Salt
Lake City, UT). The EC/OC summary results are tabulated on the next two pages.
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TABLE I

RESULTS SUMMARY

)

EFFECT OF THE RENTAR IN-LiNE-FUEL CATALYST ON ELEMENTAL AND
ORGANIC CARBON CAPTURED FROM THE TAILPIPLE DURING TYPICAL
OPERATING CYCLES

CHASSIS DYNAMOMETER TESTING
PETERBUILT FREIGHTLINER TRACTOR

POWERED BY A CUMMINS N-14 DIESEL ENGINE
CALIFORNIA SPECIFICATION NO.2 DIESEL FUEL

UDDS - HD Transient Cycle

Baseline Data

Test Number
2
5

Average

90 Hours with Device

Test Number
90 hrs

5
Average

100 Hours with Device

Test Number
1
5

Average

OC
0.0046
0.0046
0.0046

OC
0.0045
0.00434
0.00442

OC
0.0038
0.00377
0.0038

Grams per Cubic Meter
EC Tolal Carbon

0.001 0.0056
0.001 0.0056
0.001 0.0056

Grams per Cubic Meter
EC Tolal Carbon

0.0008 0.0053
0.00081 0.0052
0.0008 0.0053

Grams per Cub ic Meter
EC Tolal Carbon

0.0007 0.0045
0.00066 0.0044
0.00068 0.0045

Change '10 at
100 hours

-17.4 -32 -19.6
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Baseline Data

TABLE 1
(Continued)

Steady-State 55 MPH

Test Number
1
6

Average

90 Hours with De vice

DC
0.0059
0.0059
0.0059

Grams per Cubic Me ier
EC Total Carbon

0.0013 0.0072
0.0017 0.0076
0.0015 0.0074

Test Number
120803

100 Hours with Device

Grams per Cubic Met er
DC EC Total Carbon

0.0057 0.0012 0.0069

Test Number
2
4

Average

DC
0.00559
0.00647

0.006

Grams per Cubic Meter
EC Total Carbon

0.00135 0.0069
0.00118 0.0077
0.0013 0.0073

Change '10 at
100 hours

+1.7

####II

-13.3 -1.4
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Form A:RF-AL
Page 1 of 2
Part 1 of 1
0217040B777122 RX

FEB 17 200~Date
Labora tory Group Name =u..="-"AJ=1I~ _ _

Account No . ~Ou.71..3...5..,O,,- _

ANALYTICAL REPORTDATA~
CHEM
l A8 0R"'''ORIE5
~ Sor. nson Co.pany

Olson Engineering
Attent i on: Alfred Ng
1370 South Acacia Ave.
Fullerton . CA 92831

FAX
Telephone (714) 774-3569

E-mail ngxx0029@tr ump edll

Sampling Collection and Shipment
Sampl i ng Site Ecologic Engi ne Lab- Date of Collection

nate Sampl es Received at Laboratory~N~oDvveemm~heeLr~2~o4.~2...0nOI..3L- _

Analysis
He thad o f Analycic NWlMAA"M--,,5<JOl!l4~OL _

December 23, 2003Date (s) of Analys i s "Nuo,,-ve..mw.bwe..ri--.o2...3:>.,... ~2<.lO.nOI..3,--,,-,=,,,,,=,,---,-,->-.<oUU..>. _

Analytical Results

Se. cO.b.nt on last plge.
P.~ • •• t .r botw• • n LOD .h ~ ~oQ .

..-r-.-f... --..-fl l

t S.e coa 1ne n t on last paqe .
ND p.~ • ••t.~ not do~cctcd .boyo LOD .
NR r lrlmeter not ~equested.

NA para Met .r no t a pp l i c abl e .

• •0 0
~ 0 .0 •" 0 " 0

Fhld Laboratory s .."ph • " • " •u. ~ • " . u ~ " •SUI~llil Number Type ~ • ~ .., • • ,
NUIfI .r un. ~ . n. un. u ~. u .,

~ . 0.' • -- '0 e•• 0.0 • ~. .- '.0- ~- •• • "". •• •• """ ••.., .., ~, .., .., ~, ".'" .,u'" 0'" "'" ~u .. 0 ..
:<~o e, w • ~. o. w e ~",. 031 35706 FILTtl\ 11 00 ' 40 1300 12 . ... 15 _ U.33 1

~. .. OJI35 7 07 FILTER 5' . ND so. D.61 <0 .015 0 .6 1 aB .J3 t
5 03135712 FILTER 1100 23. 1300 13 . z, , 1 5 . ea .33 1
5 031 3&619 FILTER 2300 '" 2700 .., 0 . 11 5 .1 53' 1
10 H' • 03138622 rtL'l't1l. H OD n. noD .. 5 ' .l! 5 .3 530 1. ,_ _ _ 6. ,... H' • 031381523 FIL'1'ER 71. ND H . O.H (0.002 5 0 .14 5>0 1
ODDS ,. on"219 0 FI L'1'ER 2 000 36. 2400 '". o•fiB .. 5 5 >0 t
ODDS lEI 03t42Hl FIL'1'ER 75. 1. ' H . 0 .14 0 . 0034 0 .14. ,>0 1-- .--
UDDS S 03I421U FIL,.ER 2000 '5' 2300 3 .' 0 . 66 ••• 53 ' t
Ileporting L1 Dit 5 . ' 1.' , .S

..
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Veb Page: www .datachem.com
E-mail. lab@datachem.com



Form ARF-C
Page 2 of 2
02170408222122RX

FEB \ 7 lOO~Date .....L......'--'--'---"':..:...:'- _

Laboratory Group Name 031 2985-03

ANALYTICAL REPORTDATA~
CHEM
l,t,BORAloRIES
~ Sor.nson Company

General Set Comments

Method Reference: N10SB Manual of Analytical Methods (NMAM) fourth ed., 9/30/99
Sample analysis was performed on a representative lxl.5 cm' area of the

sample filter. The reported ~g/sample val ues correspond to the entire exposed
area of the sample. The ug/sample values assume an even distr ihut ion of organic
and elemental carbon on the exposed area of the sample filter. The value for the
exposed area is either specified by the client or calculated by subtracting 2 mm
(the width of the cassette rim) from the edge of the filter .

Blank correction was performed as instructed by client as follows:
Blank corrected sample 2A (03135706) with sample 2B (03135707) .
81.nk onTTPe.tpn ~arnplp 90 BR A (0313B622) with sample 90 HR B (03138623) .
Blank corrected sample UDDS IA (03142190) with sample UDDS 1B (03142191) .
Blank corrected 5 (03135712) with the submitted media blank.

Sample Comments

Laboratory
Number Comment

03135706 See set comments .
03135707 See set comments. Not hlank corrected.
03135712 See set comments ..
03138619 See set comments. Not blank corrected.
0313B622 See set comments.
03138623 See set comments. Not hlank corrected.
03142190 See set comments.
03142191 See set comments. Not blank corrected.
03142196 See set comments . Not blank corrected .

General Lab Comments

The results provided in thi3 report relate only to the item~ tented.
This page is the concluding page of the report.
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RESULTS SUMMARY

EFFECT OF THE RENT AR IN-LINE-FUEL CATALYST ON ELEMENTAL
AND ORGANIC CARBON CAPTURED FROM THE TAILPIPLE DURING
TYPICAL OPERATING CYCLES

CHASSIS DYNAMOMETER TESTING
PETERBUILT FREIGHTLINER TRACTOR

POWERED BY A CUMMINS N-14 DIESEL ENGINE
CALIFORNIA SPECIFICATION NO.2 DIESEL FUEL

Steady-State 55 MPH

Baseline Data

Test Number
1
6

Average

90 Hours with Device

EC
0.03
0.04
0.035

Grams per Mile
OC

0.138
0.138
0.138

Total Carbon
0.168
0.178
0.173

Test Number
120803

100 Hours with Device

EC
0.028

Grams per Mile
OC Total Carbon

0.133 0.161

Test Number
2
4

Average

Change % at
100 hours

Grams per Mile
EC OC Total Carbon

0.033 0.135 0.168
0.028 0.151 0.179
0.031 0.143 0.1735

-11.4 +3.6 +0.3

.~..



n'u 2985_04

Form AlU'_AL.

Page 1 of 2
Part 1 of 1
0217040B23335BRX

FEB 17 200~
Date
Laboratory Group Name ~~~~~L- __

Account No. -1o...7,,3,,5,,o'-- _

ANALYTICAL REPORTDATA-:­
CHEM
lAllOR/l.TOR IE S

A Sorenson CD~p.ny

Olson Engineering
Attention : Alfred Ng
1370 South Acacia Ave .
Fullerton, CA 92831 FAX

Telephone (714) 774 3569
E-mail ngxx0029@tc l1mn pdll

Sampling Collection and Shipment
Sampling Site Ecologic Engine Jab Date of Collection

Date Samples R~ceiveu at LauoLatu~y~N~(UI~~£e~lD~h~e~r~2~0~,_l2~QUQL11_ _

Analysis
Mgthod of An~lysis NMAM 5040

Date(s) of AnalysisNovemher 23, 2003 _ December 23 2003

Analytical Results

s•• com~.nt on lA5 t pave •
I ) Pata",.t. r betw• • n LOD and ~OO .

ry7J"-~7 " J==
t s •• c oft~.nt on l ast page.

NO l'fll'"",.t.l' nnt- f'l .. t- .. ~t:.ul Ahov .. t,OD.
NR Pat'a~ .t .t' not request.d .
NA l'ara",et.r not applicable .

• •0 0.., • .., •• 0 • 0

Fhld Laboratory Salllpl e • .., • .., •u. ~ • •• u ... w •Sa.pla Nuaber Typ. ... • ... .~ • • ,
HUllliar "r> ~"r> Ur> u ~. u ~.. .,. e ri ., c

e e u. ... . .. u- .... ••• "w. • • • • ••• • •,,' .., ~ , ,,' .., ~, •yO'
"'"' u· " o · Y O' ...U" ·•. ."O~ W ~ ~ ~ 0" w • ....

1~ 03135708 F'ILTt:R .., ... sse " . 3 .5 19. 21. .33 1
18 OJ :I3 5 7 0 9 FILTER 37. ND n. 1.3 ( 0.046 1.3 2e .33 t
,~ 03133113 FILTER 1000 'SO 1300 11 . 5.' '3 . S6 .67 t,. 03135714 FIL'l'EII. 55. ND 55 . o. s1 (0 .023 O. t7 S6.n t
120803 1~ 03138624 fILTER 91D 200 1200 5 . 1 1., ' .9 110 t
120103 ,. 03IHIilS FILTER 100 , 1. 110 o.n O. DIS 0 .157 "' t
s , s , ,~ OnUU2 F I LTER 95' '3' 12 00 5. , 1.3 • • 9 "' t
5.S . ,. 0314 2 193 FILTER ss . 1.' U . 0.35 0.011 0.3 6 110 t
5.S . 4 03142195 FILTEll. 1100 '00 1300 ' .1 1., 1 .9 '10 t
aeportinlil Li.1I1 t 5 .' I.' '.5

..
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