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A The Environmental Protection Apency receives information about devices |
£ ! for which emission reduction or fuel economy improvement claims are !
A ; made, In most cédses, these devices are being recommended or promotéd for |
E . ratrofit to exititing vehicles although some represent advanced systems |
¥ , for meating futdre standards., The EPA is interested in evaluating the i 5
B - validity of the claims.and invites proponents of such devices to providel .
i ' - to the EPA complete techniecal data on the device's principle of operatioﬂ,
i ' togaether with test data on the device made by independent laboratories, |
3 + The connclusions drawn fron the EPA confirmatory tests dare necessarily of
S ! limited applicability. Data supplied to the EPA by Ball=Matie, Inc.
—l ' indicated that thelr emissilon control deviece (called the Ball=Matic)was |
3 capabla of reducinpg exhaust emissions. An EPA confirmatory tast program |
3 ‘was arvanged to further investipate the effects of the Ball-Matic on [
3 - axhaust emissions., j
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Backgeound

The Envivonnental Protection Agency receives information about many
devices for which emission reduction or fuel economy impwovement claims
are made. In some cases, both claims are made for a single device. 1In
most cases, these devices are being recommended or promoted for retrofit
to existing vehicles although some represent advanced systems for meeting

future standards. |

The EPA is interested in evaluating the validity of the claims for
all such devices, because of the obvious benefits to the Nation of
fdentifying devices that live up to thelr claims. For that reason the
EPA invites proponents of such devices to provide to the EFA complate
tachnical data on the device's principle of oparation, tojether with
taat data on the device made by independent laboratories., In those cases
in which review by EPA technical staff suggests tlat the data submitted
holds promise of confirming the claims made for the device, confirmatory

- tests of the device are scheduled at the EPA Emissions Laboratory at

Ann Arber, Michigan. The results of all such confirmatory test projecrs
are set forth in a series of Techitology Assessment and Evaluation Reports,
of which this repert is one.

The econclusions drawn from the EPA confirmatory tests are necessarily
of limited applicability. A complete evaluation of the effectiveness of
an emission control system in achieving its claimed performance improvements
on the many differenmt types of vehicles that are in actual use requires a
much larger sampla of test vehicles than is economically feasible in the
confirmatory test projects conducted by EPA. 1/ For promising devices
it is necessary that more axtensive test programs be carried out.

«. The conclusions from the EPA confirmatory tests can ba considered
to be quantitatively valid only for the specific type of vehicle used in
tha EPA confirmatory test program., Although it is reasonable to extra-
polate the tesults from the EPA confirmatory test to other types of
vehicles in a directional manner, f.e., to suggest that similay results
are 1ikely to be achieved on other types of vehicles, tests of the device
on Buch other vehicles would be required to reliably quantify wesults on
other types of vehicvles, ‘ ‘

In sutmary, a device that lives up to its claims in the EPA confirmatory
tast must be further tested according to protvcols described in footmota 1/,
to quantify its benef'icial effects on a broad range of vehicles. A davice
which when tested by EPA does not meet the claimed vesults would not appear

. to be a worthwhile candidate for such further testing from the atandpoint

of tha likelihood of ultimately validating the claime made, Howavaer, a
definitive quantitative evaluation of its effectiveness on a broad range
of vehicle types would equally requive further tests in aceordance with

footnote 1/,

1/ BSee Pederal Repister 38 FR 11334, 3/27/74, for a desaription of the
test protocols proposed for definitive evaluations of the effectiveness

of retrofiv devices, :
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" Data supplied to the EPA by Ball-Matic, ¥nc., indicated that thedr ;
emission control device (called the Ball-Matic) was capable of reducing e

exhaust emissions. Consequently, an EPA confirmatory test program was
arranged to further investigate the effects of the Ball-Matiec on exhaust
emissions,

Test Vehicle and Device Description

Tha vehicle used in the test program was a 1970 Plymouth Valiant
powered by a 225 cu in. 6 cylinder engine and equipped with an automatic
transmisadon. A tabulation of vehicle statistics is given on the vehiale
description sheat at the end of this veport.

The Ball-Matic is essentially an air-bleed device that is installed
in the PCV line (see Figure 1). Air enters the top of the Ball-Matie,
passes through a ball-and-gpring type valve, and enters the PCV line.
Under conditions of low manifold wvacuum, the ball-and-spring valve is
designed to elose, preventing air from being drawm through tha Ball-
Matiec and into the PCV line.

Figure 1t COross Sectional View of tha Ball-Matie

Test Propram

, Exhaust emission and fuel aconomy teaés were conducted 1nlaceordanoé
with the 1975 Pederal Test Procedure ('75 FTP) and the EPA Highway Fuel
Economy Test (HFET). :

Tests were conducted with and without the Ball-Matic installed on
the test vehicle, Por baseline tests, the vehicle was adjusted accotding
to the manufacturer's tune=up specifications, In the baseline configura=
tion the vehicle was tested twice in accordance with the '75 PIP and |
|

HFET;

After conpleting the baseline tests, the Ball=Matis was iustalled
in the PCV 1ine as directed in the instructiofis supplied with the Ball«
Matie, With the Ball-Matie installed, the vehicle was again tested twice
in accordance with the '75 FIP and HFET.
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Test Results

Exhaust emission data, summafized below, illustrate the effects
of the Ball-Matic. . .

1975 Federal Test Procedure
Mags emissions in
grams per mile
(grams per kilometer)

Fuel Econony

He co NO& | (Puel Consumption)
Baseline ~ avg. 2.80 35.1 5.52 19,1 wiles/gal
of 2 tests (1.74) (21.8) (3.43) (22,3 1iters/100 km)
Ball-Matie = avg. 2,68 32,2 5.75 19,0 miles/gal :
of 2 tests (1.66) (20.0) (3.58) , (12,4 1iters/100 km)
% Change 4% - -8Y% +he T

from baseline (+1%)

Highway Fuel Economy Test
Mass emissions in
grams per mile

.. : (grams per kilometer)
Fuel Econonmy
HC co NOx (Fuel Consumption)

Bageline - avg. 1.20 8.9 6,10 26.4 miles/gal

of 2 tests (0.81) (5.5) (3.79) (8.9 liters/100 kn)
Ball=Matie ~ avg,  1.24 7.7 6.33 ' 26.3 miles/pal

of 2 tegts (0.77) (4.9) (3.94) (8.9 1liters/100 km)
% Change 4% -13% 4% 0

from baseline

i .

The effects of the Ball=Matic on exhiaust emissions are the results of
nixture enleanment caused by bleeding air into the PCV line., This is
cvidenced by the decreases in HG and CO emisaions coupled with increased
in NOx emissions during the '75 FTIP and MPET., Fuel economy was not
affected by the Ball-Matic. |

A further breakdown of '75 ¥TP and MFET emissions can be found
in Tables I-111, . ' o
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Conclusions

1. The Ball-Matic caused small reductions in emissions of unburned
hydrocarbons and carbon monoxide due to enleanment of the alr-fuel ratio.
A small increasse in oxide of nitrogen emissions occurred as a result of

the mixture enleanment. _

i

2, The Ball-Matic had no significant effect on fuel econony.




Table 1
1975 Pederal Test Procedure
mass emissions in
grams per mile
(grams per kilomater)

Test HC Co 002 NOx
Baseline
77=1982 2.86 35.5 400, 5.43

(1.78) (22.1) (248.)  (3.37)
77-1863 2.73 34,7 403. 5,60

(1.70) (21.5) (250.)  (3.48)

Average 2.80 35.1 402. 5.52
(1.74) (21.8) (249.) (3.43)

Ball-Matic Installed

77-1587 2.76 337 417, 5,90
- (1.71) (20.9) (259.) (3.67)

77=2047 2.50 30,7 308, 5,60
- (1.61) (19.1) (247.)  (3.48)
Average 2.68 32,2 408, 5.75

uiles/gal. (lieetollpo km)

19.1
(12.3)

19.0
(12.3)

19.1
(12.3)

18.5
- 12.7)

19.5
(12.0)

19.0
(12,4)
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Table IIX
Highway Fuel Econouy Test
mass emissions in
grams per mile
(grams per kilometer)

Test # HC co co, Nox  miles/gal. (liters/100 km)
Baseline .
77“1983 1.28 808 3150 5086 26.7
(0.80) (5.5) (196.)  (3.64) (8.8)
77-1586 1,30 8.9 322, 6.34 26.1
(0.81)  (3.5) (200.)  (3.94) (9.0)
Average 1.20 ' 8,9 319, 6.10 26.4
(0.81) (5.5) (198.) (3.79) (8.9)

Ball=Matic Installed

77'20&8 1.22 ‘7t3 3220 6&38 : 26:3
(0.76) (4.6) (200.) {3.97) (8.9)
772049 .26 8.1 321, 6,28 26,3
C 0 (0.78)  (5.1) (199.)  (3.90) (8.9)
Average 1.24 7.7 322, 6.33 26,3
’ (0&77) (409) (2000) (3594) (809)
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| TEST VEHXCLE DESCRIPTION €

Chassis model year/make - 1970 Plymouth Valiant
Emission control system - Engine Modificatioms

Engine
4 stroke, Otto eycle, I«6, ohv

EYPE o o ¢ o 0 s 2 5 4 s 0 s 0 '

- bore R gtroke . &« o s o &+ & & 3.40 % 4,12 10.186.4 ® 104.7 iiii ]

+] displacement « + o s s o o ¢ s & 225 €U in. /3688 ce

; compression xratfo . ¢ 4 o s+ o 8i41d

{ maximum power at ¥pm « » o » o » 145 bhp/l08 kW at 4000 rpm

] fuel metering . s » « + » » » » one barrel carburator

i fuel reduirement . . + o o » + » regular leaded

i Deive Train

é‘ transmission type . s ¢ ¢ 0 o s 3 speed automatic

1 final drive ratio .+ + ¢ & ¢ ¢

: Chassis - |
J: A - S A froat enpine, rear wheel drive

tire 8l2@ .« + o s s & 5 ¢ » 0 FR 78x14

% curb wadght o o ¢ v o 5 0 0 0 s

? dnevedia walght « o o s s ¢« s 2 o 3000 1lbs, . 7 3
: passengar capacity « » + » 2 s+ 6 ‘;

Emission Conbyxol System

_i basde type o o & 4 o o 4 2w .. engine modifications
E durability accumulated on system 23000 0t./37000 him




