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This investigation involved the testing of an air bleed device,
known as G:R:ValvestM, marketed by N.C. Industries. This test was
done at the request of the Federal TradcCommission., Advertisements
for this device claimed that it would "lower exhaust contanimants,"
improve fuel economy, etc. The test was done to evaluate actual

results with advertisement claims. The test results gre presented in
tabular form, a
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Background

The Eavironmentdl Protecéion Agency (EPA) has tasted numerous airfbleed

devices in the phst. This EPA test of the Turbo-Dyne Energy Chambet,
(an air bleed da#ice warketed by Ameritan Consumer, Inc., and Dan=-May

- Products, Inc,) was at the request of the Federal Trade Commisslon. Tha

installation instructions 1nclu@ﬁ§ with the devices p-ovided to the EPA

-referred to them as GiRt Valves® marketed by N. C, Industries., This

program does not tonstitute a full test series under Section 511 of the

Energy Policy and Conservation Act,

Advertisements for the deviee inelude the following statements: "Get up
to 7 more miles par gallon" and "Save up to 2 full gallons every 60
minutes you drive." The instruction sheet indicated that with proper
installation "...your automobile will emit lower exhaust contaminants,
which will result in inatant improvement in fuel aconomy" (Figure 1).
This test program evaluated the performance of the subject davices on
two production vehicles to compare actual results with the advertisement
¢laims,

The conclusions from the EPA evaluation test can be considered to be
guantitatively valid only for the speeific test vehicles used. Howaver,
it is reasonable to extiapolate the vesults f£rom the EPA teat to other
types of vehicles in a direetional mamner, i.e., to suggest that similaw
results are likely to be achieved on other types of vehicles,

Device Deseription

The GtR: ValveTM is an aiy bleed device. It 18 intended to cause

enleanment of the intake fuel-air charge when the valve is open. ‘Hha

device is installed in the PCV line betwean the PCV valve and the cap-
buretor (Figura 1), Installation instructions Specify replacing the POV
valve with a new ona. For vehicles not equipped with POV valves installation
requires the use of a threaded connection in a hole tavped into the

gntake manifold. The test installation is {llustrated in Igures 2 and

Test Vehicles

The test vehicles weret 1) a production 1970 Chevrolet equipped with a
350 aubie inch engine, three-speed autematic transmission, and H78x1S
tires, and 2) a production 1976 Chevrolet equipped with 4 350 cuble ineh
engine, thres-speed automatle transmission, and HR78xiY tires., fThese
vehicles were chosen because they represent both the non-catalyst and
catalyst equippad vehiclds as well as older and newer tachnologias,
Detailed deseriptions of the two test vehieles are provided in Appendin
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Figure 2
Device as installed in 1976 Chevrolet.
‘ }
Figure 3

New POV valve, device, and
PCV hose undt used to replace
the original POV valve and hose. |
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Test Program

Exhaust emisgion and fuel economy tests were conducted in aceordance

with the 1977 Federal Test Procedure, the EPA Highway Fuel Economy Test,

and idle testing. Evaporative emissions were not measured. EBach vehicle

was tested twlee by each test procedure in each of the following configurations:

-'-brigiﬁél PCV valve/no device ?Baseline)
=New PCV valve/device
«0Original PCV valve/device

A total of eighteenh tests ware run on each vehicle. The test sequence of
the various configurations was chosen {0 acecount for changes in the
vehicles with time. The test sequence for the 1970 Chevrolet was as
follows:

Configuration P1P | HFET Idle
baselina - x*i/ X 3
devicé/qéﬁ BCV % p %
device/hew BCV % X .o%
device old PCV | ® %
baseline X X x
devicef/old PCV X% % %
device/old PCV %

The test sequance for the 1976 Chevrolat was as follows!

baseline s % %
devrice/new ?CV x' R %
devico/new PGV % % %
device/old POV % % X
baseline % Y R
devive/old PCV % % X
basaline ® % %

1/ Wx' indicates test was performed,
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The exhaust satpling attachment on the 1976 Cheviolee was found to be
loose in the inspaction following the f£irst baseline test. While the
test results are comparable to the other baseline tests, thay are not
included in the analysis of data.

e Pt .

Tast Results

The test results are praesented in tabular form in ‘Appendix B and in o
graphic form in Figures 4 through 8, Each group of four histograns ;
represents the test results from the vehlcle and test procedure in- o
dicated., The first three columne represent the pairs of tests from the
baselina, new PCV valve with davice, and original PCV valve with device,
respactively., The final column represents the mean value of tha thien
test pairs. Also, a statistical analysis of the data is preseénted in
Appendix C.

Fuel Economy

L Figure 4 illustrates the fuel economy results. Use of the device does

not materially affect fuel economy. There was no signiflcant difference
pasulting from any configuration at the 90% confidéace level (see Appendiw
6y, ‘The only significant difference in fuel economy was between vahicles.
: No configuration consistently ylelded superior fuel economy values, |
A however slight., In many cases the variation betwsen the two tests of a

oy configuration exceaded the variation of tha configuration means within a

. test group. Tha configuration consigting of the device coupled with a

£ § few PCV valve (installation per instructions) yielded less test-to-test

g ; variation within that configuration than the other two configurations.
§ ! : The observed reduction in test-to-~test variabliliey with the device/now
i b PoV configuration occurred with both test vehleles. The only plausible
. (. reason for this obsurvation is, therefore, that the operation of new PCV
. valves is more stable than older (used) PGV valves. Despite this reduction

g | {n test-tostest variation thore was no difference in the fuel ecohomy
b means for each configuration,

o Emiesions
;?'@ Figures 5 through 8 111ustraﬁe thie emiseion test pesults for HC, CO,
L b €0,, and NOx, respectively, Analysis of the FIP and HFEI results shows

thit nelther of the two device configurations consistently achiaved
emissions below the baseline lavel for any of the fegulated pollutants
S with the possible axception of €O emissions from the 76 Chavrolat with 3
e the device/new PCV valve, As was noted above, new PCV valves appear to - B
. oparate fiore consistently than uged PCV valves and this would account

. for the obsetved differenca. It is clear that the effect of the configuracions
varied between tha two vehicles,

% | " Analysis of the idle emissions vesults for each vehicle shows that the
configurdtions utilizing the device yialded lower HC, CO and NOx on the
1970 Chevrolet, The configuration consisting of the device and the new
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PCV valve, ag recommended in the instructions, consistently yielded the
lowast levels of these poliutants., In contrast, these same corfigurations
did not effect HC or €O emissions and tendad to increase NO% emissions
on tha 1976 Chevrolet. The statistical analysis for HC and NOx indieated
that the vehicle/ configuration interaations were significant. This
means that the various configurations had different affects on HC and
NOx levels at idle but that these effacts were not conailstent between
vehicles,

The CO levels varied significantly among the configurations for the FIP.
Also, there was a significant interaction betweetn the vehicles and the
various configurations, From figure 6 it is apparent that the device
coupled with a new PCV valve ylelded €0 levels greater than the baseline
levels for the 1970 Chevrolet, The same confipuration resulted in lower

CO emissions than baseline for the 1976 Chevrolat. Again the configurations
yielded statistically significantly different results as well a8 having
slgnificantly different effects on the two vehicles,

The CO emissions from the 1976 Chevrolet excesded the 1976 Federal
Emission Standard for the FIP in all three configurations. High levels
of CO from the baseline configuration indicate a relatively rich fucl/aie
ratio, Alr bleed devices are intended to enlean the fuel/air vatio.,

Using an air bleed device on a vehicle with a lean mixture can cause un
increase in HC and CO emissions due to lean misfire, However, using an
aly bleed device on a vehicle with a4 rich fuel mixture should provide
hotlcedble reductions in CO emissions. This is because an increase in

the proportion of air relative to fuel promotes mors complete combustion

(within limits).
-Despite the rich mixture of the 1976 Chevrolat, the CO emissions did ot

drop in all cases with the installation of the device. €0 emissions did

fall in the FIP. The CO levols for the WFET test of the devica configurations
were comparable to the baseline results, ‘This indicates that the aiy

bleed valve may have been closad during much of the highway cyele, The
davice does not universally dearease the levels of the regulated exhaust
ettiesions,

Conclusions

=The G:R:ValVeTM/TurBOHDyne Energy Chamber air bleed device did not have
any stutistically significant impact on the fuel ecosnomy levels of

elther vehicle,
=The device did not have 4 consistent of fdvt on emissions. 1Tt had a

statistically eignificant effeot on some emission levels only when
insealled in a vehicle with specific chavacteristics and when the vehicla
was driven in a spacific manner, '

o e g e e e -
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Appaidix A |

TEST VEHICLE DESCRIPTION

Chassis modal year/make = 1970 Chevrolet
VIN - EPA - 160

Engine

LYDE & & 4 .0 o+ 0 0 4 stroke, Otto Cycle, 8 Gyltg ohv,
bore x sttoke . ., 101.6mm (4.00 in.) % 88.4mm (3.48 in.)
displacement + + + o 5.74 litre (350 cu. in.)

comprassion ratio . 9.011

maximum powver @ vpm 250 bhp @ 4800 vpm

fuel metering . . . 8ingle, 2 barrael

fuel requirement . . : Fegular

Drive Train

transmission type 3 speed automatic
final drive ratio 2:75:1

Chagsis | : C

. front enginé, rear wheel drive
. H78xl5
. 4100 1b.

4500 1b,
-8

EYPE & ¢« & 4 & o s
tirve size . & & .
curb wedght . . .
fnentia weilght . .
passengey capacity

Emission Control System
basde type « + v « s 4 o
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Appendix A (gont.)
TEST VEHICLE DESCRIPTION

Chassis model year/make - 1976 Chevrolet impala
VIN = IL47V61234368

Engine
l; -typé P s & 4 4 & B 5 8 4 s oo ; « 4 stroke, Otto Cycle, 8 cyl., ohv,
i bore % stroke .« + + & ¢ ¢ » & & « 101,6mm (4.00 iﬁa) % B88.4mn (3.48 iﬂi)
% displacenent « » + o+ o s ¢ o s + » 5.74 1itre (350 eu. in.)
'i, compregsidn ratddo o+ 4 4 4 4 4 s s 8.5:1
: maxiniun power @ YPM o+ .« o s o+ o o 143 hp @ 3800 vpm
19 fua)l meterint o+ ¢« o+ v s+ o« o « o Bingle, 2 barrel carburetor
4 fual requirement « « v 2 ¢ o 2w ineaded regulay
Zi Drive Train
;§= transmission tYPe .+ « « » » & o+ o 3 Speed automatic
;%. final drive vatdo o+ + « ¢ o o o 2,73t1
k. Chassis - : ,
Ez type 5 0 4 B B B & B B B A B & B front enginaﬁrear drive
£ ' gire size 4+ 4 4 4 4 4 s s e HR78%15
curb waidght o+ « ¢ » o 4 o o s & ¢ 4266 1b.
: fnertia wedght « + o ¢« o o s s s ¢ 4500 1B,
passenger capacity « « ¢ + o s+ 2 s §

. Emission Control System
basie Evpe « » 5.8 o o LI R EM/HGR/CAT

———
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Appendix C
Analysis of Variance Tébles

Bources of variations
~Vehicles « difference due to different characteristics of each
vehicle,

~Configurations - difference due to the different configurations
(baseline, device with new PGV, and device with
original PCV).

~Vehicle/Configuration « the interaction of the two effects which

cause & synergistic effect.
=Residual - diffarences not due to the above (error).

Analysis of Variance Table

Bources of Sum of Dogreas Mean Square Mean Minimum MSR Highest
Variation Bquares of Frea~ (88/DF) S8quare at which level
: (88) dom (DF) Ratio factor is of
M8/ slgnificant eignif-
MS vre= at 9072 con= icance :
aiQual) fidence level -

FIP-HC

vehicle 7.44
configuration 0,01
veh./config, 0,05
rasidual 0.05
total - 1435 1

Tobh 307.60  3.78 90,88 |

00005 0520 3046 & . if

1,00 3,46 “ R -
| ]

= Oy N DY B
o
-
o
r

FTP~C0

vehicle 369.63 1 369,63 336,54 3,78 99, 5% |
config, 13.67 2 6,84 6,23  3.46 952 Y
VEh.,COﬂfigc 49,23 2 24,62 22,42 3.46 99,5% %
residual 6459 6 1,10 | t
total 439,12 11

FTP“GOZ

vehicle 290,09 d 290,09 1.23 3,78 -

ﬁﬂﬂfigt 68.17 2 34,09 0,14 3,46 - .
veh./config, 47,16 2 23,38  0.0L 3,46 . :
rasidual  1413,50 6 235."8 :

total 1818,9% 1
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[ FiPuNOx | _
vehicle 11.52 T 11.52 115,20 3.78 99,5%
config. 0,0L 2 0,005 -~ 0,05 3.46 -
veh, /Gﬁﬂfiga 0.04 2 0,02 0.02 3.46 -
residual 0.58 6 0.10
total 12,15 11
FIP=MPG - _ :
vehicle 1.27 1 1.27 10.58 3.78  97.5%
GOﬂfiBn 0.01 2 0,005 0.04 3.46 =
veh./config, 0,08 2 0. 04 0.33 3,46 -
residual 0,73 6 0. 12
total 2,09 11
HFET-HC
vehicle 6.82 1 6.82 3046.20  3.78 99, 5%
config. 0.00 2 0. 000 0,00 3.46 -
veh. /config, 0,00 3 0.000 0,00 3.46 -
resldual 0.02 6 0,003
total 6,84 11
HFET-CO
Vehlcle ~ 030.87 1 039.87 176.17 3.78 99,54
config, B.45 2 4e23 0.79 3.46 -
veh./config, 0.32 2 0,16 0,03 3.46 -
reaidual 32,01 6 5634 .
HFET~CO, :

, vehicle — 5334.00 1 08334,09 23,35 3.78 99,5%
= eonflg, 181.17 2 90,59 - 0,40 3.46 -
veh./config, 45,16 2 22.58 — 0,10 3.46 -

e rasidual 1370.50 6 228,42 ' :

3 total 6930.92 11
HI'ET=NO% | | - :
i vehicle 55%.30 L 2h42 279:06 3,78 99.8%
28 conﬁ:l.gurat‘.ion 0.02 2 0,01 0,11 3.46 -

-“ vah, ,eﬂﬂfigi 0. 04 2 0,02 0.23 3.46 -

o residual 0.53 6 0,09 ,

= total 24,79 1

: RFET-MPG
vehicie _ 1 - ——
configurdtion 0,65 2 0. 33 0.66 3.46 @
vaehe/config, 0,12 2 0,06 0.12 3.46 =
rasidual 3, 0l 6 0.50
total 4,35 11

UK
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'Idlé-HC :
vehicle  6880,35 1 6880,35 1189, 3  3.78 59,5% .
donfig, 74,10 2 37,08 6:.40 3.46 95%
veh./eonfig. 64.66 2 32,33 5,59 3,46 95%
ragidual 34,71 6 5,79
total 7053.82 11
fdle=CO A
Vehicle 269718,07 1 269718,07 54.18  3.78 99,5% .
config. 15655,02 2 7827,51 1.87  3.46 - i3
VEhi/ﬂUno 16060058 2 80300 29 1.61 3,46 - ' ]
residual 29868,57 6 4978.10 | )
total  331302.24 1l | :
Id1e-CO, | | ' |
vehicie  0.,0340 1 0. 0349 3094,00 378 ~ 99,5% i
config. 0.0004 2 0.0002 12,00  3.46 99% |
vehtlﬂﬂﬂfigo 0. 0006 2 0. 0003 18, 00 3.46 ggl 5% :
residual 0,000l 6 0, 00002 L
total 0.0360 11 .
1dle=NOx
& Venicie 3,868 1 3.868 19,490 3.78  99.5%
3 configuration 2,203 2 1.102 5,599 3.46 95%
1 ‘ veh,/conflg, 1.541 2 0.771 3,917 3.46 90%
. rasidual 1,181 6 0,197
9 total 8,793 11
3 Idle=0al/Hy | |
4 vehicie GTeh T 0,086 186,667 8.78  99:0%
i GOﬂfiBo 0,0002 2 0, 0001 0.222 3.46 o
i vah./config., 0,0001 2- 0. 00005 0,111 3.46 -
3 residual 0.0027 6 0, 0005 |
: total 0.,0870 11
1n
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