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State of California
AIR RESOURCES BOARD.

EXECUTIVE ORDER D-198
Relating to Exemptions Under Seclion 27156
of the Vehicle Code

NUTRONICS CORPORATION
NU-CHARGE SYSTEM

Pursuant to the authority vested in the Air Resources Board by Section 27156
of the Vehicle Code; and

Pursuant to the authority vested in the uhdersigned by Sections 39515 and
39516 of the Health and Safety Code and Execulive Order G-45-5;

IT IS ORDERED AND RESOLVED: That the installation of the Nu-Charge system
manufactured by Nutronics Corporation of 700 Weaver Park Road, Longmont, CO
80501, has been found not to reduce the effectiveness of required motor
vehicle pollution control devices and, therefore, is exempt from the
prohibitions of Section 27156 of the Vehicle Lode for 1989 and older model-
year vehicles equipped with a 12-volt charging system.

This Executive Order is valid pfovided that installation instructions for
this device will not recommend tuning the vehicle to specifications
different from those submitted by the device manufacturer.

Changes made to the'design or operating conditions of the device, as
exempted by the Air Resources Board, that adversely affect the performance
of a vehicle's pollution control system shall invalidate this Executive
Order. _

Marketing of this device using an identification other than that shown in
this Executive Order or marketing of this device for an application other
than those listed in this Executive Order shall be prohibited unless prior
approval is obtained from the Air Resources Board. Exemption of a kit shall
not be construed as as exemption to sell, offer for sale, or advertise any
component of a kit as an individual device. ,

This Executive Order does not constitute any opinion as to the effect that
the use of this device may have on any warranty either expressed or implied
by the vehicle manufacturer.

THIS EXECUTIVE ORDER DOES NOT CONSTITUTE A CERTIFICATION, ACCREDITATION,
APPROVAL, OR ANY GTHER TYPE OF ENDORSEMENT BY THE AIR RESOURCES BOARD OF ANY
CLAIMS OF THE APPLICANT CONCERNING ANTI-POLLUTION BENEFITS OR ANY ALLEGED
BENEFITS OF THE NUTRONICS CORPORATION NU-CHARGE SYSTEM.
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No claim of any kind, such as "Approved by the Air Resources Board" may be
made with respect to the action taken herein in any advertising or other
oral or written communication.

Section 17500 of the Business and Professions Code makes untrue or
misleading advertising unlawful, and Section 17534 makes viclation
punishable as a misdemeanor.

Section 43644 of the Health and Safety Code provides as follows:

*43644, (a)  No person shall install, sell, offer for sale, eor
advertise, or, except in an application to the state board for
certification of a device, represent, any device as a motor vehicle
pollution control device for use on any used motor vehicle unless that
device has been certified by the state board. No person shall sell,
offer for sale, advertise, or represent any motor vehicle polilution
control device as a certified device which, in fact, is not a certified
device. Any violation of this subdivision is a misdemeanor."

Any apparent vielation of the conditions of this Executive Order will be
submitted -to the Attorney General of California for such action as he deems

-advisable.

Executed at E1 Monte, California, this .2~ —day of February, 1990.
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K. D. Drachand, Chief
Mobile Source Bivision
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SUMMARY

Nutronics Corporation of 700 Weaver Park Road, Longmont, CC 80501, has
applied for an exemption from the prohibitions of Vehicle Code Section (VC)
27156 for the Nu-Charge system. The Nu-Charge system is an electronic control
unit which controls the alternator operation by disconnecting the alternator
during acceleration or high speed cruising, but reconnecting the alternator
when either the accelerator pedal is released or the battery voltage falls
below a specified level. The applicant intends to market the device for 1989
and older model-year vehicles equipped with 12-volt charging systems.

Based on staff's engineering evaluation and results of tests performed
by the Automobile Club of Southern California, the Nu-Charge system will have
no adverse effect on emissions of the vehicles for which the exemption is
requested. The staff recommends that Nutronics be granted a VC 27156 exemption

for the Nu-Charge system as requested and that Executive Order D-198 be issued.
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EVALUATION OF NUTRONICS CORPORATION NU-CHARGE SYSTEM
FOR EXEMPTION FROM THE PROHIBITIONS OF VEHICLE CODE
SECTION 27156 IN ACCORDANCE WITH SECTION 2222, TITLE 13, OF THE
CALIFORNIA ADMINISTRATIYE CODE

I. INTRODUCTION

Nutronics Corporation of 700 Weaver Park Reoad, Longmont, CO 80501, has
applied for a VC 27156 exemption in accordance with Section 2222, Title 13 of
~the California Administrative Code to market the Nu-Charge system for 1989 and
older model-year vehicles equipped with a 12-volt charging system. The Nu-
Charge system decreases engine load by disconnecting the alternator during
inefficient operating regimes, but reconnecting the alternator when either
the accelerator pedal is released or the battery voltage falls below a
specified level. In theory, removing the alternator output while the engine is

under load will reduce engine drag and improve fuel economy.

II.  CONCLUSIONS

The applicant has submitted all the required information. Based on data
from tests performed by the Automobile Club of Southern California and an
engineering evaluation of the Nu-Charge device, the staff concludes that the

device will have no adverse effect on emissions.

I1I.  RECOMMENDATION

The staff recommends the exemption be granted to Nutronics Corporation
as requested and that Executive Order No. D-198 permitting the advertisement,

sales and instailation of the Nu-Charge system be issued.



Iv. NU-CHARGE_SYSTEM CR ON_AND QPERATIO

The Nu-Charge system is a 4 by 3 by 2 inch electronic control unit,
weighing about 9 ounces, that is wired into a vehicle's charging system and
connected to a manifold vacuum source. Vacuum is used to signal this unit when
to turn the alternator on or off. A red LED 1ight indicates when the
alternator is charging (LED light on)} or not charging (LED light off).

The purpose of the Nutronics Nu-Charge system is to reduce parasitic
losses caused by alternato; toads during inefficient operating regimes. The
Nu-Charge electrically disables the alternator during acceleration or high
speed cruising, but reconnects the alternator when the accelerator pedal is
released or when the battery voltage falls below a specified level. During
alternator disconnect the vehicle runs on electricity from the battery. 1In
normal city driving, deceleration is adequate to keep the battery fully

charged. The Nu-Charge system is designed to prevent battery discharge to the

point where it will affect engine starting.

V. DISCUSSION

Nutronics submitted all the required information for obtaining a
VC 27156 exemption for the Nu-Charge system. Emission tests were performed on
four vehicles by the Automobile Club of Southern California. There were two
baseline and two device tests performed on the Buick Skyhawk and the Subaru GL,
while three baseline and three device tests were performed on the Ford LTD and
the Mercury Sable. The results of the tests are shown in Appendix A.

The tests showed that all four vehicles did not increase carbon monoxide

(CO) or oxides of nitrogen (NOx) emissions. However, for the hydrocarbon (HC)
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emissions, the 1988 Mercury Sable failed to meet fhe HC emission criteria (10%
increase from baseline) by an 11.4% increase from the baseline. This is
because HC emissions data from test #2, as shown in Appendix B, were not
consistent with the results from other tests. HC emissjons under tests #1 and
#3 showed a negligible change from the baseline when tested with the device
(-2.3%, and 0%, respectively), while that under test #2 showed a significant
increase (33%). Test results under test #2 is also counter to the trend of no
change or slight decrease in HC emissions exhibited by the other vehictles
tested with the device installed. Based on these comparisons, data from test
#2 was omitted resulting to an average change of 0% which is within the
specified criteria. |

Emission data from the four vehicles tested by the Automobile Club of
Southern California has demonstrated that use of the Nu-Charge system will not
cause vehicle emissions to increase significantly. Engineering evaluation
conducted by the ARB staff also supports the test results. Thus, confirmatory
testing by the ARB is unnecessary.

Based on the submitted data, the staff believes that the device does not
violate the prohibitions ip California Vehicle Code Section 27156. The staff
recommends that Nutronics be granted a YC 27156 exemption for the Nu-Charge

system as requested and that Executive Order D-198 be issued.
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APPENDIX A

Summar jzation of Test Data

Device Off

(g/mi)

0.83

0.158%
2.555

0.70

0.44

Device On

(g/mi)

0.53
7.88
0.45

0.125
2.18
0.25

0.43
0.99
0.67

0.49
0.92
0.92

% Change



TEST

Baseline #1

Baseline #2

Baseline #3

Device #1

Device #2

Device #3

APPENDIX B

LABORATORY TEST DATA FOR 1988 MERCURY SABLE STATION WAGON

HC (g/mi)

0.42

0.36

0.56

0.41

0.50

0.56

€0 (g/mi)
1.96
1.22

2.10

1.76
1.64

1.77

NOx (g/mi)

G.88

0.81

0.84

0.91

6.92

0.92



ALTER-BREAK SYSTEM « MODE]L AT400 - INSTALLATION INSTRUCTIONS

NCGTE  idendfy your sitornatarraguialor system fyps balore pr Ing: The numbered | batow are for
sRernalors wilh “B clreult™ exiarnal valtage regulaiors such ms Mose ba Ford with rmachanicel O eleclonic
fegulators, Toyola with mechanicel reguiators (which Incluge E, F & N termicais), Bosch win exlarne
regulawis [which include DF and - terminals), 1881-1539 Chiysler Corporallon with mechanical tegulaiois
and other syslams with "8 circull’ fegulaloss thel conirot e positive {+) slda of thi fleid windings.

Ear r6 Wil “A circull™ raguislors such as 1870-1887 Shuysier Corp i hik with sl Il

& aliachment of the twrminais “A™ and "8" In the accompanying dlegmm MUST BE ASVEASED.

k MALE terminal "B" must be installad on the sirfpped wire ieading FROM thé regulator Bald

winlm d he FEMALE teceplatia lerminal “A” musl ba instalied on ine stripped wire leading TO THE
ALTERNATOR FELD TERMINAL.

b, TURK CFF IGNITIONIN TURN OFF |GH(TIONM! TURAN OFF IGHITIONIE

L CAUTIGN: PLACE WHEEL CHOGKS IH FRONT AND BEHIHD THE DRIVING WHEELS AND FIRBLY
SET THE EMERGENCY BRAKES BEFORE CONTINUING.

3. locale Ine FIELD TERMINAL WIRE Hetween tho allemalor and tegulalor and cut tha wire In an mea scosssibie
far stipping and iwerminaing.

4. Stip 516 (8mm} Insulation off wach end of tha wite tut in siep 3.

5. watai e FEMALE RECEPTACLE TERMINAL A on the suipped whre leading FROM THE AEGULATOR and crimp
fimaly with & arimping loal,

8" Install the MALE TERMINAL B on the Sinpped wita isading FROM THE ALTERNATOR FEL:LD TERMINAL and crimp
. umliy.

7. Piug the BLUE wire C of the ALTER-BREAK SYSTEM (ABS) narness Inio the lemaie racepiacia A Insilied
n gtep 5 and plug the make recepiaclo 8 Insialled in siep § Inlp (he tlemald recepiacia D aijached 10 ha YELLGW
wira of tha ABS hatness.

8. Llocala a POSITIVE (B+) wie nsar the Ballery and wlthin teach of the parialiy connaciad ABS wiring harness
arid mitech Ona of 1he QLICK TAP-IN pssembliex E.

B locaw an IGNITION KEY-SWITCHED power wire wilhin reack of the ABSS wiring hamass and attach the dthar
QUICK TAP-14 assambly F on the SWITCHED whe.

10. Pug the RED ABS hamass wire G e he POSITIVE Be recaptacks E attached in step 8.

1. Plug £e BLACK ABS hesness wire H Inle ihe SWITCHED receplacie F attachedt it s1ep 9.

12. Plug tha 8 lerminal ABS wirlng Sonnecior | Inio the back of tha ABS case J. NOTE THAT THE CORRECT
ORIENTATION OF THE CONNECTOR HAS THE WIRES EXTENDING AWAY FROM THE CASE AND ¥
FHECASE

13. locate & good chassls ground sourcs (B-) wnd altech 1he lenninal K of iha GAEEN ABRS wire 1o thal S0UIGH.

14. Locass a vacuum (Ine M CONNECTED TO THE HTAKE MANIFOLD, cut the veouum Ilna 84 1.5 inches (dom) lram
ihe manlioic frting and Insiak the yucuum tee flting L wrovigad, in seres wilh the vecuum ne M [UST CUT)
and the Inieke mantiod.

15. Angch ong and of ihe vacuum lina N provided 10 the shod g of the tee |, and atiach the ohaer end W the nozzie
located on ihe from of e ABS cass J.

6. Star and wam up the enging and o
discannacting the vacuum fing N from the from of 1he ABS case J. WITH THE ENGINE RUNNING, you should be
aﬂbmpbkugamalfmlnsudlaﬂnpmnywemmmmmma!mvmmauw

5. € -

ﬂE_IH.E_\lAQHuM_.HQS,E, i vsriﬂanuan is gnsame TB-CONNOCL v.hu vacuun hoss N 10 the J\BS.

17. THOROUGHLY CLEAN AND DE-GREASE a smooih, coul, flal sudace wilkin raach of the ALTER-BREAK
SYSTEM and harness assembly.

18. Poal 0¥ tha projecive sitip from oné cide of the hook and op luslener O povided and prass on 10 the back of
the ABS unl J, poel the sirip oil the other slde of the lasloner and press the ABS unk onto tha fal surface
praparad In step 17,

1% Twrn on tha lghis asd adjuat the ABS load sensor by lghtaning the adjusiment screw |n e ceater of the case
In e clockwise dirsction unl) tha red Iight (LED} In he Jowsr laf tomer of Iha case wine off and loosan tha
scraw In the counter-clock-wisa dlrection untll the LED (Lighi) tums pack on and CONTINUE TUANING AN
ADDIMONAL 172 TUBN. THE ENGINE SHOULD SPEED UP WHEN ik LES IS OFF SLOW DOWN WHEN THE LED

5 O n e LED in on, the aliamator i3 In the nomad charging mode and when 8 s off such & durng
b} the slternator & lolelly of pioporionaily sengeged dapendi >n on the stals of the battery
[ _E. accalemton o with the engina under ioad, AND ‘WiTH THE BATTERY ALMOST FULLY CHARGED tha

batlary chaging INDICATOR LIGHT MAY GLOW. THIS & A POSITIVE INDICATION (hal the ABS ualt s opavaling
cortactly and belping 1o carsenve enargy as well a6 providing addhional power durlng acceietalion. A sacond
malhod ol venfying Lbe (nstaliafion Is by observing the brghiness of the HEADLIGHTS which MAY DiMm
SLIGHTLY guring accelsrasion and brighten durlng decoleration indicaling nonnal ABS operation, )l the vehicie
is equippet with & voilaga or amg maler, Tha voltage readings wiH drop approximately wo volls of ihe amp
wmetar will swing wwards Jow charge durng eccelaradion and beck up during low engine load.
NUTRONICS CORPORATION —_——
700 Weaver Park Head, Suita A « Longmenl, Colacade 80501 « (303} G78-8654

A32t4 Tuw, Jun 4, 1838

ALTER-BREAK MODEL A1400

Vacuum Hosa

nlake Manifold WIRING DIAGRAM for
Vahicles 'with
Externally Fegulated Alternators

This diagram is finr "RCIRCUIT regulatars
such as those on Ford.

Far "A" CIRCLI'!!" regulators such as those

Q ont 1970-1987 GChrysler, the location of
1 Connector snientation {arminals “A* and "8° MUST BE SWITGHED.
. ,
c A

Fram Ragulator Field Tarminal

Green 1o
Groung

To Alternator |

connestions.:

Twa piece quick tap-in.
” spficing body. Snap tody ciosed with fingers or
pliers to make an insulated receptacie for a
siandard lerminal. Tap-in ine may ba quickly
connacted or disconnected., No wire culing or
insulation stripping required for thess wo

‘Figld Terminal :

Power
ftom

Batiery
o T

leom

Keyswitch
Pt

Léy hotline in siot in the

$/21/86



Sable/Taurus

(INYEGRAL ALTERNATCR REGLLATOR UNIT)

Crange/Black \

—

Vacuum Hose (7 e Manifold

V' “Connector orientation

ALTER-BREAK
SYSTEM

Ground

65

Tap-in
Tarminal

s 1 ] (113 ) Yallow
% ?‘Cnmp éllG
P | un EE Blua y
A c Tap-in
Tarminai
"I" Indicator Terminal
( Oi:xn‘;efslackn J l White/Black ’
A3238 6/21/88

FORD IAR

{INTEGRAL ALTERNATOR-REGULATOR UNIT)

Vacuum FHose

[

Yellow/White

Vs

5 f'_ia, Grz{;nd I
] K

Intake Manifold

Connector arientatien

ALTER-BREAK
SYSTEM

321}

B D
R K 53,
@% }’—C rimp‘

€ 8 3
A Graan
H Black | Ly
FQD

y— L
A C

*A¥ Battery Positive
{sense point & field
current source)
Yellow/White

] Yaliow P,
Blue %__/
; E Tap-in
. - Terminal
*1" Ingicator Terminal armina
Graen/Red
"Staior® 1
Whita/Black ;
8/21/88
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Yacuum Hose

Intake Manifold Installation Qn
Bosch - Exlernal Reguiator

fo
- Chessis
'—T TOY OTA G:ound g
- 4
3
2
1
] | = Blue
1 Connector orientation : To 1"“&33}“ Hght
. Chassis
. Ground
- -y
| ALTER-BREAK g
Alternator Ground SYSTEM &
Connector g
K 6 5 321
Viacuum Hose
Red 3:
Alternator
Green ;
Black EG .
'H Tap-in !
B Terminal - A =0 !
’ Connector ortentation : Noia: Wira colors
A [:E Yellow - : from aitsrnatar end
E E . ! regulstor may very.
8% }" rimp é sazEe &/50/an
o Blug g H v i
Tap-in
C Terminal
1
To Wiring
Harness
A3225 6/23/88
e
. - ) -
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Ampmetar or Warning Ligh

[FORD Exter‘nalt]

SEPARATE RELAY-TYPE REGULATORS

Ir

Afnpirmter

.R Chassls
o Ground
REGULATOR ilali %
K
1 A 3 F
1]
Fer wohicle
with -_-\

For vehicly
with s \-.
warning F
light
e |5
F
i

(Ts alternalor)

= |
| “Conpector orientstien

On vehicleg with indicator Jamp.

dny

Ast

g

-

shicles with gauge.

I's powered by ths indicstor lamp and
{5 usaed for initial excitstion of the
attarnator.

= |5 connected Lo the betlery pewer at ali

times and pewars tha requistor.

is powsraed by the sltermetors "stator”
tap or “stater” terminsl and closes the
(181d relay.

Providas power to the alternater field
fram the regulator,

NG htRh D
o~

Not usad.

Connegtad 1o the baitery powsr.

Connacted to fgnition, “run” postilon
closas fleld relay.

Provides power to iha alternatar

field from the regulator,
A¥224 63068

ELECTRONIC

[

Y e e

CHRYSLER
1970-1986

|

YOLTAGE REGULATOR

Red or Blus *1
Quick tap-in

< g

Chessis
1y
Green from ARS

Yollu

/

£

Green *2

Zﬁ&mm_,
] \Blw from ABS

Red Trom ABS

)

positien.

#2, Green. This terminsl gets 1ts power from the

n” .

altemator Heid to the regulator. The regulstor then

"greungs” this wire to bring the altermnator to full cutput,

enly the two prong is currentiy baing used.

#3, ‘This terminel was ohly used on the 1969 Imperial and

1

‘ Black from ABS »
#1. Blue or red. This terminal provides battery power to the
regulator whenever the ignition switch in the ™ v Hose

Intake Manifold

0
I connector ortentation

A3z27 &/30/%8
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