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State of California
AIR RESOURCES BOARD

EXECUTIVE ORDER D-198
Relating to Exemptions Under Section 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 Executive 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 Code for 1989 and older model-

year vehicles equipped with a 12-volt charging system. -

This Execufive 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 poliution 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 shai]
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 violation
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, or
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 poliution
control device as a certified device which, in fact, is not a certified
device. Any violation of this subdivision is a misdemeanor."

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

-advisable.
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A-Ekecuted at E1 Monte, California, this ‘ﬁéiffﬁay of February, 1990.

yo . D ;S - VA
y L o LR
fo P ey L
kA /'7 .

K. D. Drachand, Chief ”
Mobile Source Division
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SUMMARY

Nutronics Corporation of 700 Weaver Park Road, Longmont, CO 80501, has
applied for an exemption from the prohibitions of Vehicle Code Section (ve)
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 27166 TN ACCORDANCE WITH SECTION 2222, TITLE 13, OF THE
CALIFORNIA ADMINISTRATIVE CODE

I. INTRODUCTION

Nutronics Corporation of 700 Weaver Park Road, 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. 1In theory, removing the alternator output while the engine is

under load will reduce engine drag and improve fuel economy.

II. CONCLUSTIONS

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

device will have no adverse effect on emissions.

III. 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 installation of the Nu-Charge system be issued.



Iv. NU-CHARGE_SYSTEM DESCR ON AND OPERATIO

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 light indicates when the
alternator is charging (LED 1ight on)} or not charging (LED light off).

The purpose of the Nutronics Nu-Charge system is to reduce parasitic
losses caused by alternato; loads 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. In
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 wi]1 affect engine starting.

V. DISCUSSION

Nutronics submitted all the required information for obtaining a
Ve 27156 exemption for thé 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

(C0) 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 emissions 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 vehicles
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 {lub 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
viclate 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

Summarization of Test Data

Device Off

(g/mi)

0.155
2.5b5

Bevice On

(g/mi)

0.53
7.88
0.45

0.126
2.18
0.25

0.43
0.99
0.67

0.49
0.92
0.92

% Change

-11.3

-19.4
-14.7

-12.2
-17.3



APPENDIX B

LABORATORY TEST DATA FOR 1988 MERCURY SABLE STATION WAGON

TEST HC (g/mi) Co0 (g/mi) NOx (g/mi)
Baseline #1 0.42 1.96 0.88
Baseline #2 0.36 1.22 0.81
Baseline #3 0.56 2.10 | 0.84
Device #1 0.41 1.76 0.91
Device #2 0.50 1.64 0.92
Device #3 _  0.56 1.77 0.92



ALTER-BREAK SYSTEM « MODEL A1400 « INSTALLATION INSTRUCTIONS

NCTE Igentfy your altomatorragulalor system lyps balare pracsading: The nurabared inslructions balow eie for
allarnalors wilh "B circull extarndl voltsge ragulators such Bs thosa on Ford with machanke! or elactronlc
tegulators, Toynla with machanical regulators {which Inclde E, F & N termlpals). Bosch wisn axlamal

egulawis [which inciude 0GF and D- lerminals), 18681-1959 Chrysler Corporalon with G
and other syslems with "B clircult™ regutalors el conlrot the positive (+] side of she fleid winalngs.
¥ oeyr 1ors with "A circull™ reguiziors such as 1870-1987 Zhrysier Corporation vehicias with slesironic

& altachmont of the Wrminais “&* and "B In the accompanying dagmem MUST BE REVEASED.

k MALE teminal "B~ musi be installad on the siipped wire icading FROM the regulator fald

0l d Ine FEMALE teceplacle lerminal A musl bé instalied on ihe siripped wite leading TO THE
ALTERNATOR FEELD TERMINAL

. TURH CFF IGNITIONII TURN QFF IGHITIONH! TUAN OFF IGNITWONIE

CAUTIGN: PLACE WHEEL CHOCKS IH FRONT ANDR BEHIND THE DRIVING WHEELS AND FIRSLY

SET THE EMERGENCY BRAKES BEFORE CONTINUING.

3. locaws ine FIELD TERMINAL WIRE hHetwesn tho allemaler and regulator and cut the wire In an wen scopssibia
for stripping and terminalng.

4. Suip 516 (Bmm) Insulation ofl vach end of e wité eut In siep 3.

5 ¥\t the FEMALE RECEPTACLE TERIANAL A on the suipped wire isading FROM THE AEGULATOR and crimp

fimly with & arlmplng toal.

8. Insmall the MALE TERMINAL 8 or the sinpped wire leading FROM THE ALTERNATOR FIELD TERAMINAL and cimp

fimly. '

7. Piug the BLUE wire C of tha ALTER-BREAK SYSTEM (ABS) haness Inio the female racepiacie A Insialied
n gtep § and piug the male recopiade B lnswailed in slep 6 inio the femalo receptacta D altached 10 ha YELLOW
wira of the ABS hamaess.

8. Llocals a POSITIVE (B+) wire near the Ballary and wlihin tach of tha parialiy connaclad ABS widng harmess
e milach one of 1he QLICK TAP-IN essemblies E.

B locats an IGNITIGN KEY-SWITCHED power wire wilhin reack of the ASS wiring hamess and anach the othar
QUHCK TAP-1N assambly F on tha SWITCHED whe.

10. Piug the RED ABS hamass wire G Imie ho POSITIVE Ba receptacks E anlached in step 8.

1. Plug the BLAGK ABS harness wire H inlo the SWITCHED receplacie F attached lo stap 9.

12 Plyy tha 8 ierminal ABS wirlng Zonnacior | Inio ine back of tha ABS cese J. NGTE THAT THE CORRECT
ORIENTAT KON OF THE CONNECTOR HAS THE WIRES EXTENDING AWAY FROM THE CASE AND I
THECASE.

™

13. Locate a good chassis ground source (B-) wnd afiach ihe lerning K of the GAEEN ABS wie 10 hal sourcd.

14. Locuw B vacuum ling M CONNECYED TO THE INTAKE MANIFQLD, £ul e VECULM Ina 34 1.5 inches. (4cm) fram
ine ranlfold Mting and estall the vecuus tee Biting L providad, In sedes with the vacuum lihe M (JUST CUT)
and the Inieke manticid.

15. Altach one end of the vacuum lina N provided 10 the shor kg of the 66 |, and afsach he ohar end o the nezzie
located on e froni of ha ABS casé J.

18. Stan and warm up the engine and YERIFY YU ARE POSITIVELY CONNRCGIER TO THE MANIFOLD MACULIM by

disconnacting the vaceum line N from the fraal ol the ABS case J. WITH THE ERGINE RUNNING, you should be

able 10 pick up a Emal coln such as & penny Of & nickel with tha and of tha vecuum hoss N. AT THIS POINE.

e A0 AND B A A HA& p MK

PRIG.ON AND

g 3 AL SHGULD MAK R DR
OF_THE VaGULiM HOSE, is pasitive, @ i the vacuum hose N 10 the ABS.

17. THOROUGHLY GLEAN AND DE-GREASE a smooih, cool, flal sudace witkn reach of iha ALTER-BREAK
SYSTEM and harnass assembly.

10. Poat 0¥ the protecive siip from ona kide of the hook and loop lastener O piovided and pross oa 1o ihe back of
the ABS unll J, powl tho sirip ofl the viher slde of the lasioner and press the ABS unk onto the flal surface
praparad In step 17,

19, Turn on the Ighss and adjust the ABS load sensar by lightaning the adjusiment screw In 1na Center of the case
I the ciockwise dirsction unll tha red lght (LED} In tha lower le% comer of iha case turne off and loosen the
scraw Ia the counier-clock-wisa dlrection untll the LED (Light) tums ack on and CONTINVE TUANING AN
ADDINONAL 1/2 TURN. THE ENGENE SHOULD SPEED UP wrEN THE LED 1S OFF SLOW DOWN WHEN THE LED
5 Ol a ihe LED in on, the allernator fs in 1ha namef charging mede &nd whan It I8 off such as dwing

5 the aiternator Is lolely or proporionally disengaged dapandi’g on the alatus of the hanery

[ accslamton o with the engine under icad, AND WITH THE BATTERY ALMOST FULLY CHARGED the
baliery charging INDICATCH LIGHT MAY GLOW. THIS iS A POSITIVE INDICATION thal the ABS ualt i aparating
corractly ang halging o corserve endargy as well as providing sddilonal power durlng accelerailon. A second
mahod ol verifying lha Insteliation s by ebsefviag the brighiness of tie HEADLIGHTS which MAY Did
SLIGHTLY curing accelaroion and brighton during decoleralion indicuting nornal ABS oporation. i the vehicla
it equipped with & voilaga or amp Mmalur, Tha veitage dings wiH drop apiroxi ly o volls or she amp
matar will swing lowards low charge duiing ccslaration and beck up durling low engine load.

NUTRONICS CORPORATION

700 Weaver Park Hoad, Suita A « Langmont, Colaeado $0501 « (303} 675-55583

A32%4 Tuw, Jun 14, 1938

ALTER-BREAK MODEL A1400

Yacuum Hose

Inkaks Manifeld WIRING DIAGRAM far
Vahicles with

Extarnally Regulated Aiternalors

This dirgram is Eiur “8_CIRCUT" regulatars
such as those on Ford.

For "A" CIRCgI'![“ ragulators such as those
on 1970-1987 Chrysler, tha location of
terminals “A" and "8” MUST BE SWITCHED.

| “Connsctor srientstion

From Reguiator Fisld Tarminal

Power

teom
Batlery
R —————

: {tom
Keyswitch
H Prsrr——

To Alternaior |

Green 1o

"Field Terminal :

Two piece quick tap-in. Lay hotline in slot in the
,  splhcing body. Snap tody closed with fingers or
pliers to make an insulated recepmacie for a
slandard terminal. Tap-in line may be quickly
connected or disconnected.. No wire suling or
insulation stripping required for thess wo
connestions.:

AJ232 8i21/88



Sable/Taurus
(INTEGRAL ALTERNATGR-REGULATOR UNIT)

Orange/Black h.

—

Vacuum Hose (7 o Manifold

I Connector orientetion

ALTER-BREAK
SYSTEM

l Tap-in

B D ( Tarminal
:%BE § Yatlow
% >~C rimp éll G
gL E Blve 4
A C  Tapin
Terminai

"I" Indicator Terminal
Orange/Black

l White/Black l

A3225 6/21/88

FORD IAR

{INTEGRAL ALTERNATOR-REGULATOR UNIT)

Vacuum Hose

Yoilow/White

ALTER-BREAK

Intake Manifold

SYSTEM

r~

-

./7;3 Gré&}nd |
I K L

£

P—Crimp

i
A C

*A* Battary Positive
{sense point & field
current sSouUrcs)
Yallow/White

65 321]
Graan
H Black | Ly
_,ED Yailow J
L Blue %_/
; E Tap-in
Tereminai
*" Ingicator Terminal oremnd
Graen/Rad
“Stator” 1
Whits/Black |
6/21/88
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Yacuum Hose

Intake Manifsld Instatiation on
Bosch - External Regulator
: ‘ ]
7
- Chossis .
‘@ rovora o B 1 -
’ Re& (L ;
Yel'law 2
2 1
. 0 Biug
I Connector orientetion . To 1nnzsg)tor tight
- ™~ crest mattary
&
‘ a
ALTER-BREAK . | 2
Alternator Ground SYSTEM tut =
Connector g
K 6 5 321
VisumHesy 0 e Manifold
Red L
Aiternator
Creen ]
Black EG .
.n Tap-in .
B Tarminal : 7 =0 !
4 Connector ertentation : Nots: Wirs colors
A EE Yellow - ” from alternstor end
E } E . o regulator may vory.
Crimp g A32%0 «rin/en
Cut: S el -
i Y Tap-in
A C Terminal
H
To Wiring
Harness
A3225 86/23/88
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Ampmelar or Warning Ligh

[FORD Externalt]

SEPARATE RELAY-VYPE REGULATORS

{

i}
REGULATOR

A 5

Cn venicleg with indicator Jemp,

" Is powered by the indicstor lamp and

Chassis
G""““d altarnator.

R

2

P
\

J

For vehicis

with

Ampmeter \
For vehicls

o7 p— \—.
warning
light

1

+ "S5+ Is powered by the eiternestors “stator”
LoD o “staler” termiinal and closes the

fisld relay,

from the regulater.

\_.__..._._gm.:.mm_

Redwire from AR |

Yellow wirs from ABS

. A Blur wire from ABS
S.

On ¥ahicles with gsuge.

“{"  Hot usad.

15 usad for initisl excitetion of the

5 connected to the bottary powar at all
times and powars tha regulator.

“F*  Providas powar to tha siternator fiald

-, “A+" Connestad 1o the Dattery power.

(T akternalor)

“$*  fLennected to ignition, “run® position

closas fleld relay.

“F*  Provides power to the altemnator
fleld from the regulator,

A4 6730/68

CHRYSLER
1970-1966

Red or Blus =1
nmcu-;»m

ELECTRONIC
VOLTAGE REGULATOR
-3
Chossis
Br
Graen from ABS!

Erm)

Yolu

Eﬁuﬁ{m_/_
] Bl from ABS :2%

positien.

#2. Green. This terminel gets 118 povver from the
altermater 1ieid 1o the regulator. The regulstor lhen
“grounds” this wire to bring the alternator to 101 sutput.

#3, This Lerminei was ohly used on tha 1969 Imperis! and
only the two prong is currentiy being used. :

= Red froim ABE J

Block from ABS

J Grean 72

*1, Blue or red. Thfs terminal provides battery power o the
reguiaior whenever the 1gnitton switch 1n the “run”

Vaziam Hest (7L ke Manifold

H
0
' zonnector ortentation

AS227 &/30/89



