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. The Environmantal Protection Agenty receives information about many
systems which appear to offer potential for emission reduction or fuel
economy improvement compared to conventional engines and vehicles.

EPA's Emiesion Control Technology Division is interested in evaluating

- all such systems, because of tha obvious bemefits to the Nation £rom the
identification of systems that can reduce emissions, improve fuel economy,
or both. EPA invites develupers of such systems to provida complete
technical data on the system's princeiple of operation, together with
available test data on the system. In those cases for which review by
EPA technical staff suggests that the data available show promise,
attempts are made to schedule tests at the EPA Motor Vehicla Emission
Laboratory at Ann Arbor, Michigan. The results of all such test pro-
jects are set forth in a series of Technology Assessment and Evaluation
Reports, of which this report is one.

NRG #1 is a fuel additive devaloped and mavketed by NRG Intermational
inc. of CGlayville, New York. A representative of NRG supplied EPA with
results of tests conducted by Scott Envivonmental Technology, Inc. which
showed that usa of the additivae rasulted in increased fuel economy as
well as significant reduetions ia HC and €O emissions. On the basis of
thig data, EPA decided to conduct confirmatory tests. '

The conclusions drawn f£rom the EPA evaluation tésts are necessarily of
liriited applicablility. A complete evaluation of the effectivenass of an
emission control system in achieving performanice improvements on the
many diffevent typas of vehieles that ara in actual use requires a much
iavger sample of test vehicles than is economically feasible in the
evaluation test projects conducted by EPA, For promising systems it is

 necessary that mora extensive test programns be carried out.

the conclusions from the EPA evaluation test can be considered to be
quantitatively valid only for the specific test car used} however, it is
reasonable to extrapolate the results from the EPA test to othar typas
of vehicles in a divectional manner, i.e., to sugpest that similar
rasults are likely to be achieved on other types of vehieles.

F5a Desexiption

NBG #1 iz recommanded by the manufacturer For use with all grades of
gasoline and diesel fuel used in internal combustion engines. It is
miked direstly with fuel in the vehicle's tank in a ratio of 111600
(0.08 £1, oz, additive per gallon fuel). The following benefits are
claimed by the manufacturer when the additive is used in an automotive
gasoline enginet
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niles of highway driving to and £rom the test track.

~Increased fuel economy of 10-25%

- =Decreased ‘exhaust emissions
alnareased-eugine power
-Degreasaa gtarting fﬂﬁé iﬁcold:weather
~Dacressaed dieaéliﬂg:tendeney

~Decreasaed carbon buildup inside engiua

‘Teat Procedura

Exhaust emission tests ware conducted according to the 1977 Federal Test
Procedute (FIP), described in the Federal Register of June 28, 1977,
and the EPA Highway Fuel Economy Test (HFET), deseribed in the Federal
Register of Beptember 10, 1976. Steady state and Federal Short Cyele
tests vere also conducted, Evaporative emissions ware not tasted.

Prior to baseline testing the vehicle, deserdbed in Table 1, was tunmed
to Chevrolet's specifications for ignition timing, idle speed, and spark
plug gap. One spark plug was found to be fouled with oil, so it was
replaced. Compression in all eylinders was also checked and found to ba
within specification. To preconditfon the vehicle, it was deiven on the .

dyno for two ¢ycles of the Urban Dynamometer Driving Schedule (\'Dnsy,
ohe HFET cycle, dnd another UDDS cyele. , =

The vehicle was tested in three different conditions:

1) Baseliné

2) With NRG A _

3) After 500 miles with NRG #1 |

At each test condition duplicate tests of each typa (F1P, HFET, Steady

Btates, Fedaral Short Oyele) werd conducted, ‘Tha aceumulation of 500
miles was made up of 400 miles AMA durability on & test teack and 100

Test Results

Table 2 gives a comparison between average vesults of baseline (before
addition of NRG #1) and £inal (after 500 miles with NRG #1) test condi-
tions, In general, emission levels remained tha sama of increased with

NRG 1 in the fuel, In particuldr, use 6f the additive resuited in the
following: ,

2,
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- Increased NOxjemisaiané in 511 téatpfobéduraﬂ'

«  Reduced Hé-émiésidns.(apptoximat31§ 15%) far,stéaay:st§€e teats at
- 40 and'SO wph L '

- ?‘Ineraased HC émiésionq for all éthaé test procedures

- increased-CO amiséioﬁs (approximately 23%) for tha FiP

- = Decreased CO amissions (100%) for thé}?ederal Short Cycle

~  No measurable change in CO emissions for othar tests

€O emiisgions for HPET and steady atate tests were less than 0.1 gram/mile.
This is due to the effectivencss of the catalytie converter once it is

‘wartiad up.

Changes in averags fuel economy were small. Most tests showed a decrease
in fuel economy with NRG #1 in the fuel, but the HPET, 40 mph, and

50 mph tests showed slight (less than 37%) increases in fuel aconomy with
the additive. _

Conalusions

.A

Although a faw EPA tests of NRG #1 showed 8light ilmprovements in eichar
fuel economy or emissions, the najority of tests indicated that use of
the additive decreased fuel economy while increasing emissions. ‘This
leads to the conclusion that there is naither a genaral inecrease in fuel
economy nor a decrease in emissions assoeiated with the addition of

NRG #1 to the fuel.
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o Table 1
TEST VBHiGLE DESCﬁIPTIQN

Chassis model year/make = 197§ Chevrolet Nova
Eﬁiséion cuueral system = EGR, Catalyst, Air Injaction
: : (california calibration)

‘Engine

LYPE ¢ o o+ & s s

Py vﬁB 3 OHV
bore w stroke. . . .

4,00 x 3.48 in, (101,6 x 88,4 m)
gsg i, in. {5735 ce)
200 hp @ 5200 rpm (150 kW)

displacement  ,
commpression ratie
. maximum power @ ©pm ‘
fuel metexing . . . Garburator, 4V
fuel requiremanﬁ . s _Unleaded regular, tasted with Indolena HD
; : ‘unleaded 100 oetane

Drive Train

- [ ] - F & & &
- & = - & * »
* & * w & & &
* & =& L} - » @
- @ .- 5 9 * @9
. » - .- .- ®* &
* & = B & & &

transmission type Automatic 3=speed
£inal deiva vatdo 4 o 4 4 s ¢« o ¢ 3.08

Chassis

EYP@ & « & 5 s s v 5 5 s o & s » + Sedan, 2 door

tire si2@ . ¢ o 4 4 4 ¢ o s 4 s« ER7B x 14

curb waedghtt & ¢« ¢ 4 ¢ s s ¢« 4 2 s 3585 1b, (1626 kg) i
1!131‘&5.3 walghtt o « o v ¢ 5 s o s 4000 1b.

passenger eapaeity s+ 4 % s s s o Bi% '

Emission Control System
basie type & 8 & B b & 8 8 B ¥ o8 b EORD catalygﬁb Alr Iﬂjﬁﬂﬁiﬂﬂ
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oL Table 2 ‘
. Compar:l.son of Basal:lﬁ(\ and Final Teat: Averages ;
Test ' ’ 500 Miles A
Procedure ﬁasel.:l.ne Hith Additive % _Change :
£1P HG (g/mt) .62 81 +31
co (g/mi) 4.8 549 + 23
FGE. (ﬂlpg) 12#7 1205 Lt 106
HFET fe W13 14 + 77
) 0.0 0.0 0.0
NOx . 2,69 2,94 + 9.3
F.B, 17.3 17.7 2.3
Steady Btate Hc o 15 C +24 + 60
20 tiph co 0.0 0.0 . 0.0
NO® .30 .32 + 8.7
?oEo 2032 1652 - 20
co 0.0 0.0 . 0.0
NOx 42 Ny + 12
R _FlEl lgis 3.9-3 - 2.5
40 mph 10 08 .07 = 13
co 0.0 0.0 0.0
NOx 88 97 + 10
F.E, 19.7 19.8 + 0.5
50 mph HC o1l 09 - 18
co 0.0 0.0 0.0
NOx 174 2,08 % 20
F.E, 18.7 19.1 $ 2.1
tdle Neutral  HC (glhr) 1,31 4,02 $207
co (8“‘“?) 000 0.0 0.0
NOx (g/hr) 2,39 3.36 4 41
F.E, (831’ hf-') o 74 .86 = 16
tdle Drive HC (g/ht) 54 1,08 4100
co (g/hr) 0.0 0.1 +infinita
NOox (g/he) 2,94 3.06 4.1
F.E, (gallhr) 19 +85 ' « 7.6
fedaral HC (g/mi) 21 29 + 38
Short Oycle co (g/nd) 0.2 0.0 =100
NOx (g/mi) W91 1.26 % 38
F B, (mpg) 4.9 14,4 0.0
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Table 3
Baseline Tests

Fuel Economy ' 5,

co - NOx \
Tagt §  Test (gram/mi)  (axam/mi)  (gram/mi) (mi/gal) 4

78-5955  Bag 1 1.63 2%.8 253 . 12.0 | E
Bag 2 .27 0.0 1.23 12,2 i
Bag 3 .56 0.7 2.46 14,3 4
78-5960  Bag 1 1.66 20,6 2.64 12.1 i
Bag 2 31 0.1 1.28 12,2
Bag 3 .38 0.7 2.45 141 3
FIP V6L 4.5 . 1.88 12.6 '
78~5061  HPET .13 0.0 2.56 17,6 T
78=5957  Fed. Short ,23 0.2 0,74 14.9 ' i
1785962  Cycles +20 0.1 . 1,07 14.9 i
8teady States :f
78=5938 20 mph .19 0.0 .34 20,8 %
78-5963 20 .10 0.0 .25 19.6 2
- 785058 . 30 .09 6.0 45 10,4 E:
[ 78-5963 30 .08 0.0 .39 20,1 ik
i 78-5950 40 A1 0.0 .82 19.7 N
; 78<5959 50 W1 0.0 1.78 18.9 B
% {gram/hr) (gram/hr) (gram/hy) (gal/hy) | § ’
- 78-5958  1dle 1.66 0.0 2,14 0.59 .
i 7845963 Neutral 96 0.0 - 2,64 00?9 “§
78:5959  Idle 1,08 0.0 3,00 0.8 E
; !
E : L] ifl
‘




Teat #

78=6367

786328
78=6394

78-6331
78-633),
78-6327
18-6333

786327
78-6332

78-6326
78+6395

18-6326
78-6332

78=6327
78-6333
78-6333
78-6395

Table 4

Tasts With NRG #1 Added

129

' HC (K
Tagt . {gram/mi) (gram/mi)
7856329”Yi

Bag 1 - 1.70 . 23.8
Bag 2 +27 - 0.1
Bag 3 «28 0.4
FIp + 57 5.0
Bag 1 - ‘1.58 19.9
Bag 2 +29 0.0
Bag 3 + 35 0.8
PP +57 4.3
HFET +13 0.0
HFET +13 0.1
Fed. Shurt .19 0.0
Cycles 20 0.0
Steady States
20 mph L7 0.0
20 21 0.0
30 .08 0.0
30 .08 - 0.0
40 Tk 0.0
40 07 0.0
50 18 0.0
50 13 0.0
(gram/hr) (gram/he)
- ldle 2.28 0.0
Neutyral 2:,88 5.6
ldie 1.56 22a9
Drive 0.0

Nox

. Sgram/nt)

2.71
1.25
2.60
1.92

2:75
1.25
2.38
1.87

3.17
2,96

- L.16
1.18
229
25

43
43

85
91

1,66
1.89

(gram)hr)

4,80
2,88

3336
3.19

Fuel Econoimy
{ni/gal)

12,1
12,2
© 14,1
12,6
12,3
12,3

14.5
12.8

16.9
7.0

16.1
15.8

19.5
21.3

19.4
119.8

19.5
20.5

17.6
18,2

(gal/hr)

.86
W75

2 72
75

[l




: Table § g
Tests After 500 Milas With RRG f1

RN . HE co

e T ‘ NOz¢ Fuel Economy
.., Mest # . Yask . (avam/mi tat/md, (gram/mi)  (mi/gal)

7896379 Bag 1 - 2,19 7.5 2,89 12.0
i Bag 3 - +32 0.3 2,61 14.3

) TP 71 5.8 1.98 2.6
. 78-8374  Bag 1 2,82 28.2 2,82 11.9
‘ ' Bag 2 i42 0-1 1034 1108
' " Bag 3 38 . 0.4 2,73 13.9
78-6378  HPET 13 0.0 2,06 17.7
78-6373 HFET 14 0.0 2.94 17.8
78"‘6375 Fad. Short . 25 0.0 .25 14.8
78+6370 Cyecles 32 0.0 1.26 14 +9
Steady States '
78-6372 20 mph +32 0.0 39 o 12,2
786377 20, W15 0.0 +25 20,1
78-637L 30  ,12 0.0 W48 19.2

78-6376 30 10 0.0 45 19.4 .

[ 78-6371 40 07 0.0 99 19,7
78<6376 40 07 0.0 +94 19.9
78-6370 50 .09 0.0 2.12 . 19.0

(gran/hr) (gram/hr) Carim/hr) (gal/hr)

78=6372  1dle . 4,56 0.0 3.12 86

786377 ' Neutral 3.48 0.0 3.60 | 86

7186372 ldle 1.20 0.0 3.00 +83

78=6377  Drive +96 0:1 3.12 .85
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