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State of California
AIR ROZOURCES BORRD

BXECUTIVE ORDE . D—-171-7
Relating to Exemptions Uader Swetlon 27156
ol the Vellel: Code

RDVENCED T/ 480 SruiEw Iid.
6.57/7.3 L FCGi... DI BL TULEOS...GSER Sy8TEM

Burguant to the e-thority . ited i the hir !.EoG: ces Board by Szotion 27156
“of the Velilcle CL.2f o.d '

Pursuant to the tutherity vested in the undersigred by Scctions 35515 and
38516 of the Hes. h a.d Safety Code and Exevutive Qrder G-45-5;

IT IS ORDERED RAHD RESC "Dt That the installaticr of the &.9/7.3L Ford
Diesel Turbocharger 8y .4, smancfactured by rdvanced Turbo Systems, Inc.
5919 South 350 West, Murray, Utah 84107 has been found not ta reduce the
gffectiveness Of the applicable v.hicle pollutien control sy.tem and,
tharefore, is exempt from the prohibicicns »f Section 2ZT156 of the Vehicle
Codae for 1393 and ovlder model-year Ford voikloles powered with a Navistar
6.9/7.3L diesel cugline.

The following modifications to the original enguipment manufactursr is
allowed:

1. The stock air cleaner assembly is replaced'with Advanced Turbo
Systems, Inc.’s air cleaner assembly compatible with the
turbocharger.

2. The exhaust system terminates into a single three inch outaide
diameter connection under the vehicle.

3. The crankcase poaitive ventilation system breather connection is
relocated due to the installation of the turbocharger kit.

This Executive Order is valid provided that installation instructions for
this turbocharger system will not recommend tuning the vehicle to
specifications different from those su.wmitted by Advanced Turbo. Systems,
Inc. ' .

Changes made to the design or operating cbnditicna of the turbocharger
system, as exempt by the Air Resources Board,-  which adversely affect the
pexformance of a vehicle’s pollution control system shall invalidate this
Executive Order. ' .
Marketing of this turbocharger system using any ildentification other than
that shown in this Executive Order or marketing of the turbocharger system
for an application other thun those listed in this Executive Order shall be
prohibited unless prior approval is obtained from the Air Resources Board.
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This Executive Order doss not constitute any opinicn as to the effect the
use of the turbocharger system may have on any warranty either expresscd or
implied Ly the vehicla manufacturec.

THIS EXECUTIVE ORDER DOES HOT CONSTITUTE A CERTIFICATION, ACCREDITATICN,
APPROVAL, OR ANY OTHER TYPE OF ENDORSEHENT BY 'THE AIR KESOURCES BOARD COF
CLRIMS OF THE APPLICRENT CONCERUING ANTI-POLLUTICN BHUEFITS OR ANY hLLEGED
BENEFITS OF LDVANCED TUREO SYSTEMS, INC,'S 6.9/7.3L FGID DIESEL TURBOCIAKGER

SYSTEM.

" Ho claim of any kind, such adg "Ayproved by the Air Regources Board* may be
made with respect to the action taken hurexn in any advertising or other
orzl or written communication.

Violation of any of the above conditions shall be grounds for

revocation of thia ordsr. The order may be revolad culy after ten day
written notice of intention to razvoke the order, in which period the holder
of the order may request in writing a haaring to contest the proposed
revocation. IXf a hearing is requosted, it shzll be held within ten days of
receipt of the request and the order may not be revoked until a
datermination after hearing that grounds fcizi?vocatxon exist.

Executed at El Monte, Californiz, this é day of June, 1993.

Asgistant Division Chief
Mchile Source Division
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State of California
AIR RESGURCEE BoAaRD

EVALURTION OF RDVANS D TURBO SYSTEMS INC.'S 6.9/7.3L FORD DIESEL
TURBOCHERGER SYSTEM FC JXEMPTION FROM [HE PROHIBITIONS OF VEHICLE CODE
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(This report has been reviewed by the staff of the California Air Resources
Board and approved for publication. BApproval does not signify that the
contents necesgarily reflect the views and policies of the Air Resources
Board, nor does mention of trade names or commercial products constitute

endorsement or recommendation for use.)



SUHMBRY

Advanced Turbo Systems, Inc., (AT3) of 5919 South 350 West, Murray, Utzah
84106, has applied for an exemption from the prohibitions in Section 27156 of
the California Vehicle Code (VC) for the ATS 6.9/7.3L Ford Diesel Turbocharger
System. Tha ATS 6.9/7.3L Ford Dismel Turbocharger System is désigned for
installaticn on 1983 and oldar modsl year Ford trucks.powered by Navistar 6.9L
and 7.3L diesel engines.

ATS subﬁitted a completed aéglication énd other reguired information, as.
wgll as resgults from snap—~idle tests pevformad at the-Air Resocurces Board
Haagen Smit Laboratory, El1 Monte, Califorria on a 1993-Ford F-350 powered by a
Navigtar 7.3 liter engine, in accordance with Section 2182, Title 13,
California Code of Regulations.

Based on the sﬁbmitted information and én engineering evaluation based
on similarity to previously exempted ATS turbo kits, the staff concludes that
the ATS 6.9/7.3L Ford.niesel Turbocharger Systém will not adversely affect
exhaust emissions from vehicles for which an exemption is requested.

The stafflrecomménds that Advanced Turbe Systems Inc.’s 6.9/7.31L Ford
Diesel Turbocharger System be granted an exemption as requested and that

Executive‘Order D=171-7 be issued.
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EVALUATION OF ADVANCED 'TURBO SYSTEM: INC.'E 6.8/7.3L FORD DIESEL TURBOCHRRGER
SYSTEM EXEMPTION FROM THE PROHIBITIONS GF VEHICLE CODE SECTION 27156 IN
ACCORDARNCE WITH SECTICN 2222, TITIE 13, OF THE CAILIFORNIA CODE OF REGULARTIONS

I. INTRODUCTION

Advanced Turbo Systems Inc. (&..:} of 5919 Scuth 350 West, Murray, Utah
84105, has applied for an exemption from the prohibiticns in Section 27156 of
the Califcrnia vehicle Code (VO for their 6.9%/7.3L Ford Dimsei Turbocharger
Syesten. The ATS 6.9/7.3L Ford fUliesel Turbocharger System is desigied for
ingtallation on 1993 and older model , ar Ford trucks powersd by a Navistar 6.9
liter or 7.3 liter heavy~duty diesel englne.

ATS submitted a completed applicatiocs and other required inforw: ©ion, as
well as results from snap~idle tests performed at the Air Resources Board ‘s
Haagen Smit Laboratory inlEl Munte, California, in accord.ace with Section

2182, Ti le 13, California Code of Regulations.

IT. CONCLUSIONS
Based on the submitted information and an engineering evaluation, the
staff concludes that the ATS 6.9/7.3L Ford Diesel Turbocharger System will not

adversely effect exhaust emigsions from vehicles for which an exemption is

requeated.

III. RECOMMENDATION

The staff recommends that Advanced Turbo Systems, Inc., be granted an
exemptién for their 6.9/7.3L Ford Diesel Turbocharger System for installation
on 1%93 and older model—yeér Ford trucks powered by Navistar 6.9 or 7.3 liter
heavy duty diesel engines. The_staff also recommends that Executive Order

D=-171-7 be igssued.



Iv. 6.8/7.3L FORD DIESEL TURBOCH:TGER SYSTEM_DESCRIPTIOS

The purpose of the ATS turbocharger kit is to increase the power output
of the engine by increasing its volumetric efficiency. This is accomplished by
compressing the intake charge to pressures-above that of the atmosphere. The
increase in pressure allows a grmaﬁer chivge density to enter the combustion
chanber, providing more oxygen for combustion. The maximum fuel dazlivery is
slightly increased in order to maintain proper air-fuel ratios with the
increéaed'air flow from the turbocharger when it is providing positive manifold
pressure {(boost).

The major components of the kit include a .782 A4;R ratic Garrett
giresearch Model No. TC4303, a medified air filter, a turbo wastegate valve,
and the hardware and exhaust piping required to install the kit on the vehicle.
The wastegate valve coperates by diverting some éxhaustrgas from‘the turbine
when the maximum desirable boost is obtained. The original equipment erankcase
positiﬁe ventilation system breather connection is relocated due to the
turbocharger installation. A complete air cleaner aasem$ly ig supplied with
the system to réplécé the stock air cleaner assembly. The exhaust asystem
supplied with the kit terminates in a single three inch outside diameter
connection under the vehicle. No other emission-related components are removed .

lor disconnected when the turbocharger is installed.

Maximum boost is limited by the size of the turbine aﬂé compressor. The
maximum engine sﬁeed is regulateé by the OEM fuel injection governor which is.
not ﬁadified by the installation of the kit. Therefore, by controlling maximum
engine speed, maximum turbine speed and the corresponding boost are also

controlled.



V. DISCUSSTION

Advanced Turbo Systems, Inc. has raquasteﬁ that the 6.9/7.3 L, Ford
Diegel Turbocharger System be exempted for 1993 model year Ford trucks poweréd
by 6.9 or 7.3 liter heavy-duty diesel engines. The 6.9/7.3 L Ford Diesel
Turbocharger System is similar to the ATS turbo kit, which is currently
exemptéd under Executive Order Number 9—1%136, The only difference between
the iwo.turbocharger kits is that the 6.%/7.3L Ford Diesel Turbocharger System
is equiéped with a wastegate. The wastegated version is identical to the non- _
wagtegated version except that a smaller turbine inlet is used, increasing the
velocity of the éxhagst gases entering the turbine. This improves the response
of the turbocharger and reduces ihe time betﬁeen the opening of the throttle
and‘the turbochargef reaching operating speed. The reduction of turbo lag time
could decrease hydrocarbon and particulate emigsions by reducing the duration
of the oxygen shortage. The difference in turbho lag time between the standard
turbo‘kit and the wastegated turbo kit is not sufficient to increase the
combustion temperature. For this reéson, the staff has determined that the
oxides of nitrogen emissioﬁs will not be increased. In addition, the 6.9/7.3L
Ford Diesel Turbocharger System is the same turbocharger system certified on
the Navistar turbocharged 7.3L engine. Based on the information provided to us
by the ATS, the wastegate will not significantly change the emissionsg
characteristics of the turboéharger kit.

$nap—Idle tests were conducted at the Air Resources Board’s Haagen Smit
Laboratory in El Mqﬁte, California on a-1993 Ford F-350 pick-up truck equipped
with a Navistar 7.3 liter engine an& the turbocharger system installed. The

results of the snap~idle test performed are shown in Table 1 on the next bage;



Table 1

SNAP-IDLE TEST RESULTS

(Advanced Turbo Systems, Inc.)
Snap-Idle Smoke oﬁacity Test Results
2%, 2%, 2%, 4%

These results show that the modified vehiclé'emissions do not exceed the
40% opacity standard. This further demonstrates that the addition of the ATS
6.9/7.3L Ford Diesel Turbdcharger kit will not have an adverse effect on
emissions for 1993 aﬁd older model year Ford trucks equipped with Navistar 6.9
and 7.3 liter heavy duty diesel engines. AT3 submitted all of the required

information and fulfilled the requirements for an exemption.



