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SUPRA SAEINDIA 2011

Rule Book
1. SUPRASAEINDIA i OVERVIEW AND COMPETITION

1.1 OBJECTIVE OF SUPRA SAEINDIA COMPETITION :

The SUPRA SAEINDIA 2011competition challenges teams &fniversity undergraduate and
graduate students to conceive, design, fabricate amghete withtheir ownsmall, formula style,
autocross racing carsSUPRA SAEINDIA 2011 organizing committee wishes ¢ive the
participatingteams the maximum design flexibility and the freedom to express their creativity and
imaginationsAND hence there ae very few restrictions on the overall vehicle desiggams ar@nly
permitted to usé&laruti 800 CC BS 3ngine and power train supplied by Maruti Udyog. ftdams
typically spendittle over twelve monthsn designing, building, testing and preparingithvehicles

before competition. The competition gives teams the chance to demonstrate and prove both thei
creativity and their engineering skills in comparisortite teams from other universities across the
country. Please note that some of the rules similar to FSAE competition, but many of them are

modified to suit Indian conditions.
1.2 Vehicle Design Objectives

For the purpose of this competition, the studemsdto assume that a manufacturing firm has
engaged them to design, fabricate and destnate a prototype car for evaluatiohthe same @a
product ready fomproduction. The intended sales market such products the nonprofessional
weekend autocross racer. Therefore, the car must have very high perfopaearoetersn terns of

its aceleration, brakingnd handling qualities. The car must be lownitial cost, easy to maintain,

and reliable. It shouldbe able comfortabl\accommodate drivers whose stature varies from a 5th
percentile female to a 95th percentile madaviously the @ar 6 s mar ket abi |l ity
factors such as aesthetics, comfort and use of common parts. The manufacturing firm is planning tc
produce four (4) cars per day for a limited production run and the prototype vehicle should actually
cost belowdNR10,00,000. The challengéor the team is to desigh develop a prototype car that best

meets these goals and interaad simultaneously follow all the safety rules and norms as specified in

this Rule Book, considering the same as either the requirements wiathufacturing firm who have
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engaged them or the end customer (an autocross race car enthHaiestiiesign will be compared

and judged with other competing designs to determine the best overall car.
1.3 Good Engineering Practices

Race car ghicles etered intoSUPRA SAEINDIA2011competition are expected to be designed and
fabricated in accordance with good engineering practioesfabricated by the participating students
in their own | nstit ufhe&an mobve & shis cgmpaliaic duti ohtbe s h ¢

class learning experience.
1.4 Judging Categories

Theparticipatingcars are judged in a series of stési@ted unstated: the judges will be observing all

the team members and may ask questions randomly to any team members fomgveduetus
parameters)and dynamic events including: technical inspection, cosrketing presentation,
engineering design, solo performance trials, and high performance endigstnae the trackThese

events are scored to determine how well the aafopms. In eachof the judgingevent, the
manufacturing firm has specifigquerformance levels that are reflected in the scoring equatibas
scoring equations will take care of the differential Cubic Capacity of the engine used, Rated Max
Power @ rpm &Rated Max Torque of the engine @ rpm and/or Power to weight ratio etc), in order
to have a common race for all the cars of successful teams who hit the track on passing the stage wi:
inspections and various steps of scrutifilye decision of the judges Wbe final and binding on all

the teams. This being first ever such event being organized in India for the students of engineering
colleges of India, all the team members are expected to cooperate. The award categories will b

announced inthe monthof Ap | 6 2011.
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The followingare the scoringoints:

Static Events

Presentation 75
Engineering Design 150
Cost Analysis 100

Dynamic Events

Acceleration 75
Skid-Pad 50
Autocross 150
Fuel Economy 50
Endurance 350
Total Points: 1,000
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1.6 Official Announcements and Competition Information

Teams are required to read the website or newsletters publisti®@28HEINDIA and other organizing
bodies and to be familiar with all official announcements concerning the competition and rules
interpretations released by ti®JPRA SAEINDIA Technical Committee that will bieund at

website: www.suprasaeindia.org

1.7 Official Languages

The official language of th&UPRA SAEINDIA is English. Document submissions, presentations

and discussions in English are acceptable at all the competition

Release 2 on"2August 2010.
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1.8 SUPRA SAEINDIA Rules and Organizer Authority
1.8.1 Rules Authority

The SUPRA SAEINDIA Rules are the responsibility of thEUPRA SAEINDIA Technical
Committee and are issued under the authority oftthgineering Education Board of SAEINDIA
Official announcements from th8UPRA SAEINDIA Rules Committee, SAEINDIA or the other
SUPRA SAEINDIAorganizing bodies shall be considered part of, and shall have the same validity as,
these rules. Ambiguities or questions concerning the meaning or intent of these rules will be resolvec
by theSUPRA SAEINDA Rules Committee, SAEINDIA or by the individual competition organizers

as appropriate.
1.8.2 Rules Validity

The SUPRA SAEINDIA 2011Rules (ReleaseD1 dated 10.06.10posted on the SAEINDIAor
SUPRA SAEINDIAwebsites are the rules in effect for thle u 12@1Hcompetition. Rule sets dated for
other years are invalidAny updated version of Release 01, if it will be done, the change will be

i mpl emented with change in Release no. from 1

1.8.3 Rules Compliance

By enwolling/registering fora SUPRA SAEINDIA competition the team, members of the team as
individuals, faculty advisors and other personnel ofdbléege anduniversity agree to comply with,

and be bound by, these rules and all rule interpretations or procadswesl or announcedyb
SAEINDIA andthe SUPRA SAEINDIARules Committee and the other organizing bodies. All team
members, faculty advisors and other university representatives are required to cooperate with, an
follow all instructions from, competition organizers, officiatedlgudgesViolation by anyone of the
participating member may be liable to be penalized severely, inclusive of and up to debarring of the

team from the competition at any stage or withdrawal of an award/awards, as well.
1.8.4 Understanding the Rules

All the participatingTeams, team members as individuals and faculty advisors, are responsible for
reading and understanding thpdated/revisedules in effect for the competitiomnd strictly follow
in full. The sectn and paragraph headings instinule book are provided only tdacilitate reading;

they do nointerpret,affecter themeaning of thgparagraph contents.
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1.8.5 Participating in the Competition

All the participatingTeams, team members as individuals, faculty advisors and other representatives
of aUniversity who are present at thempetitionevents i t e ar e consi dered to
competitiono from the time they arrive at the

the competition or earlier by withdrawing.
1.8.6 Violations of Intent

The violation of intent of a rule will be considered a violation of the rule itself. Questions about the
intent or meaning of a rule may be addressed tdStiBRA SAEINDIA Rules Committee or the

individual competition organizers appropriate
1.8.7 Right to Impound

SAEINDIA and other competition organizing bodies reserve the right to impound any onsite
registered vehicles at any tinoe at stageduring the competition for inspection anexkamination by

theorganizrs officials andtechnical inspectors.
1.8.8 General Authority

SAEINDIA and the competitiororganiang bodies reserve the right to revise the schedule of any
competition and/or interpret or modify the competition rules at any time and in any manner that is, in
their sole ydgment, required for the efficient operation of the event oSthERA SAEINDIAas a

whole.
2. ELIGIBILITY

2.1 Individual Participant Requirements Eligibility is limited to undergraduate and graduate students
to ensure that this is an engineering compatitrather than a race. Individual members of teams

participating in this competition must &y the following requirements.

2.1.1 Student Status: Team members must be enrolled as degree seeking undergraduate or gradue
students in a college or univdys Team members who have graduated during the morfth J ul y

2011,remain eligible to participate.
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2.1.2 Society Membership:

Team members must be members of SAEINDbAof of valid membership such as SAEINDIA

membership card, mompulsorilyrequiredat theevent site
2.1.3 Age

Team members must be at least eighteen (18) years of age.
2.1.4 Driverods License

Team members who will drive a competition vehicle at any time during a competition must hold a
valid driving license,issuedby RTO of Gvernmentof India (Original Driving License must be
produced for verification to the organizers at the time of Static/Dynamic test Compefiid&CI
competition driving license is a must, and will be issued on submission of proper application form.

There will bea Fee payable to FMSCI
2.1.5 Liability Waiver

All participantspresent at the event sitecluding volunteersstudents, facultynembers, viewers and
other racing enthusiassse required to sign a bdity waiver, upon registering at the evesite.

2.16 Medical Insurance
Compulsory Medical Insurance to be obtained for every team member
2.1.7 Individual Registration Requirementsi ACTION REQUIRED

All participating team members and faculty advisors must be sure that they are individually linked to
their respective school / college / university on the SAEINDIA website. You can confirm or correct

your school / college / university affiliation by going t@ww.saeindia.org and logging into

AMy SAEO wi t h andpasswordslfeyouri@notenave a current username, you will need to

create one by selecting tthoe LioNgeiend? 0oa |Usnekr. IO
SAEI NDI' A member, sel ect the AMy Member | nf oc
Inf or mati ond | ink. You wi || then be prompted t

SAEINDIA member, go towww.saeindia.organd sel ect t he AJoin SA

Renewal 0 | ink wundehrenfi Gueilcekct! itnhkesoinJoi n SAEI ND

sel ect the fAStudent Membershipo | ink and the
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Faculty that wishes to be SAEI NDI A members s
and proceed to the series of questions. Please note all student participants must be an SAEINDIA
member to participate in the event. Once youf¢
linked yourself to your respective school, all affiliated students noostplete the following
information on the SAEINDIA website: Medical insurance (provider, policy/ID number, telephone
number) Driver os |l i cense (state/country, | D
(parent/guardian, spouse), relationship, phdne number) To do this you will need to go to Student
Centr al on the SAEI NDI'A homepage, then <click
| nf ormati ono l i nk under AStudent Competitio
Schedul e/ Reignkstamd itomedon t he event (s) you wish
( or ) Al it dter ®@écember 27, 2M) next to your desired competition(s) and then select
your team | ink to add yourself t o tdanhwndl allove a m

individuals to include themselves with the rest of the team.

PLEASE BRI NG YOUR OFFI CI AL DRI VEROGS LI CENSE
REGISTRATION. ALSO PLEASE BRING MEDICAL INSURANCE CARD.

*NOTE: When your team is registering for a competitiamly the student or faculty advisor
completing the registration needs to be linked to the school. All other students and rfeamlbers

can affiliate themselves after registration has been completed
2.1.8 Faculty Advisor

Each team is expected to have aofty Advisor appointed by the Collegedyersity. The Faculty
Advisor is expected to accompany the team to the competition and will be considered by campetitio
officials to be the official Wiversity representative. Faculty Advisors may advise themgean
general engineering and engineering project management theory, but may not design any part of th
vehicle nor directly participate in the development of any documentation or presentation.
Additionally, Faculty Advisors may neither fabricate nor adsenany components nor assist in the
preparation, maintenance, testing or operation of the vehicle. In iBReiculty Advisors may not

design, build or repair any part of the baing prepared for the competition.
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2.2 Registration Requirements

2.2.1 Vdicle Eligibility

Vehiclesenrolled forSUPRA SAEINDIA2011competition must be conceived, designéeyeloped,
fabricated and maintained by the student team memdmass without direct involvement from
professional engineers, automotive engineers, raceeshinists related professionalsr faculty
advisor The student team may use any literature or knowledge related to car design and information
from professionals or from acaderaios as long as the information is given as a discussion of
alternatives wth their relative advantageand disadvantages Professionals may not make design
decisions or drawings and the Faculty Advisor must sign a statement of complilmseegard The
intenion of the SAEINDIAIs to provide direct handsn experience tthe studentsthroughSeriesof

suchcompetitiors. Therefore, students should performth#tasksthemselveswhenever possible.
2.2.2 Vehicles Prohibited (Not Applicable for 2011)

Vehicles that have competed in any two (2) previous yeamgpetitionsanywhere in the worlére
prohibited from participating irSUPRA SAEINDIA 2011 competition. Any team found to have
entered a vehicléhat contravenes this ruteay be excludedAdditionally, the team will be required

to submit such documentation as th@asrizers may require in advance of the acceptance of any

future registration.
2.2.3Registration Fees

Registration feeg¢in full or part by part, as indicated from time to time) must be paid to SAEINDIA,
by the deadline specified on the competition webdRegistration fees in part or fulk not

refundable.
2.2.4Documentation Photographs

Teams must bring with them to the competitgite and give to the organizers, a seriescofor
photographs o¥arious design elements of their current vehidlae plotograph must include at least

the following views of each entry:
(1) Overall car in % views,

(2) Driver compartment,
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(3) Foot box including pedals,

(4) Engine including intake,

(5) Drive train,

(6) Front suspension on one side including the wheel upright,

(7) Rear suspension on one side including the wheel upright and
(8) Rear view of the vehicle.

Removable body panels must be removed for these photographs. Aero devices, if any, must b
covered by additional photographsThe photographs must include theam Name & year of
participation on each of the photograpgleams may, at their option, include additional photographs.
These photographs are to be given to the organizéng avensite while Registration. All teams are
required to retain a set of ptagraphs of their current car, fdocumentation suppotfor their future

entries.
2.2.5Documentation Photograph Format

The documentation photographs should each be
|l andscape, four o( 4y &*d shekrtd Woth the previo
entry on the right. All pages of photographs must be identified by (1) year, (2) university name and

(3) vehicle number.
2.2.6 Withdrawals

If at any stage a teanmegistered he SUPRA SAEINDIA 2011 event $ unable to attend the
competition due to any reasons, theyre requested to officially withdraw by notifyinlp the
Convener, SUPRA SAEINDIA, not later than t{&) week before the event.

3. VEHICLE REQUIREMENTS & RESTRICTIONS

The following are the minimunmrequirements and restrictiotisat will be enforced through technical
inspection at any stage of competition Noncomplimce if any obsevered by the
inspection/organizin@udging committee membersiwust be corrected and the casimspecté before

the car is allowed to operate under power.
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3.1 General Design Requirements
3.1.1 Body and Styling

The vehicle must be opeiwheeled and opercockpit (a formula style body). There must be no
openings througithe bodywork into the driver compartmdram the front of the vehicleand at the
backupto the roll bar main hoop or firewall other than that required for the cockpit opening. Minimal

openings around the front suspension components are allowed.
3.1.2 Wheelbase and Vehicle Configuration

The ca must have a wheelbase of at least 1524 mm (60 incheBhe wheelbase is measured as
from the center of contact on ground of the front and rear tires with the wheels pointed straight ahead
The vehicle must have four (4) wheels that may not be in a strdig line in longitudinal

direction.

3.1.3 Vehicle Track

The smaller track of the vehicle (front or rear) must be no less than 75% of the larger track.
3.1.4 Visible Access

All items on thelnspection Form must be clearly visible to the technical inspectdfisible access

can bemade availabléy providingremowablebody panels or by providing removable access panels.
3.2 Chassis Rules

3.2.1 Suspension

The car must be equipped with a fully operational suspension system with shock abestobotins
front andrear, withtotal usable wheel travel @t least 50.8 mm (2 inches) {i.25.4 mm (1 inchjor
jounce and 25.4 mm (1 incHpr rebound, with driver seated. The judges reserve the right to
disqualify cars which do not represent a serious attempt at aatiopat suspension system or which
demonstrate handling inappropriate for an autocross cillisuspension mounting points must

be visible for Technical Inspection, either by direct view or by removing any covers.
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3.2.2 Ground Clearance

The ground clearance must be sufficient to prevent any portion of the car (other than tires)
from touching the ground during track events. Also, with the driver aboard there must be a
minimum of 25.4 mm (1 inch) of static ground clearance measured at any of the lowegsiint,

under the complete car, at all times.

3.2.3 Wheels and Tires

3.2.3.1 Wheels

The wheelsize of the car musbe 12 Inches or more in diameteif any wheel mounting systethat
uses a single retaining nut mustbe supplemented with an additiortivice incorporate to retain

thesinglenut and the whegévenin the evenbf looseningof nut.
3.2.3.2 Tires
Tyres will be issued by organizers and use of the same is mandatory.

Tyre Spec: 185X60X13R (used racing tyres) (or) 155X70X1R (Normal Stret tyres). Either one

of these will be issued.
3.2.4 Steering

The steering system must be able to control (simultaneously) at least two (2) wheg&lse steering
system must have positive steering stops that prevent the steering liffkagdscking upeither in

RH or LH turning(the inversion of a foubar linkage at one of the pivots). The stops may be placed
on the uprights or on the rack and must prevent the tires from contacting suspension, body, or fram
members during the track events. Allowatdial steering system free pldéyclusive of play in all the
steering linkagesis limited to 7 degregesneasured at the steering wheRkar wheel steering is
permitted only if mechanical stops limit the turn angle of the rear wheels to + 3 degrees from

the straight ahead position.The steering wheel must be mechanically connected to the front wheels,

ieist-&byewi reo of the front wheels is prohibited
3.2.5 Brake Systems

The car must be equipped with a braking system that acts on all four wheels ansl operated by

a single control It must have twondependent hydraulic circuits such that in the case of a leak or
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failure at any poinin one of the hydraulic circuité the systemsufficiently effective braking power

is maintained on at least two wheeEach hydraulic circuit must have awn fluid reserveeither by

the use of separate reservoirs or by the use of a dammed.s@tEMeservoir. Single brake acting on

a limitedslip differential is acceptable. The brake system must be capable afigoakifour (4)
wheels during the test specified beloiw.Br abg-wi r e 0 sy st ems Uaarnsredp r o h
and/or plastic brake lines are prohibited. The braking systems must be protected vatbper
metallic shieldsto prevent its damage by the failed/lened componentsom failure of the drive

train or any other vehicular systefsee 3.5.1.49r from minor collisions.
3.2.5.1 Brake Test

The brake system will be dynamically tested and must be able to demotis¢ratapability of
locking of all four (4) wheels and stopping the vehicle in a straight line at the end of
deceleration The vehicle must stop at one and half distance of the overall length of the car when

driven at a speed of 40 Kmph
3.2.5.2Brake Light

The car must be equipped with a red briiddet of at least 15 watts, or equivalent, clearly visible from
the rear. If an LED brake light is used, it must be clearly visible in very bright sunlight. This light
mu s t be mount ed bet ween t he wheel centnér | i

approximately on vehicle centerline laterally.
3.2.6 Jacking Points

A jacking point, which is capable of support
Anquick jackso, must be provided at tbh®rientedar
horizontally and perpendicular to the centerline of thentaide from round, 25 30 mm (17 1 1/8

inch) O.D. aluminum or steel tube A minimum of 300 mm (12 inches), IBrgosed around the
lower 180 degrees of its circumference over a mimmength of 280 mm (11 in) The height of the

tube is required to be such that:

There is a minimum of 75 mm (3 in) clearance from the bottom of the tube to the ground measured a
tech inspection. With the bottom of the tube 200 mm (7.9 in) above growndhtels do not touch
the ground when they are in full rebound.
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3.3 Structural Requirements

Among other requirements, the vehicleds struc

bulkhead with support system and Impact Attenuator, andrajaigct structures.
3.3.1 Definitions

The following definitions apply throughout the Rules document:

Main Hoop
-A roll bar | ocated alongside or just behind t
Front Hoop
-A roll bar | ocated above tdrimgwhdeeli ver 6s | egs, i
Roll Hoops

iBoth the Front Hoop and the Main Hoop are cl i
Frame Member

- A minimum representative single piece of uncut, continuous tubing.

Frame

-The AFramed is the fabri cat e dctiomdl vebiatetsystenas! Thig s s
assembly may be a single welded structure, multiple welded structures or a combination of composite

and welded structures.

Primary Structure

T The Primary Structure is comprised of the following Frame

Components: 1) Main HogR) Front Hoop, 3) Roll Hoop Braces, 4) Side Imtcucture,

5) Front Bulkhead, 6) Front Bulkhead Support System and 7) all Frame

Member s, guides and supports that transfer | o

Into items 1 through 6.
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Major Structureof the Frame

I The portion of the Frame that lies within the envelope defined by the Primary Structure. The upper

portion of the Main Hoop and the Main Hoop braces are not included in defining this envelope.
Front Bulkhead

T A planar structure that defisghe forward plane of the Major Structure of the Frame and functions

to provide protection for the driverds feet.
Impact Attenuator

i A deformable, energy absorbing device located forward of the Front Bulkhead.

3.3.2 Structural Equivalency and Structural Equivalency Form (SEF)

The use of alternative materials or tubing sizes to those specified in Section 3.3.3.1

AfBaseline Steel Material, o is all owed, provi d
equal or superior properties to those spedifin Section 3.3.3:1Approval of alternative material or

tubing sizes will be based upon the engineering judgment and experience of the chief technical
inspector or his appointee. The technicaly rev
Formdo (SEF) wusing the-1.format given in Appendi

3.3.2.1 Structural Equivalency Formi Submission

a) Addressi SEF6s must be submitted to the officia

Appendix or indicated at the competition website.

b) DueDatei SEF6s must be submitted no | ater than t

appendix or the date indicated on the competition website.

c) Acknowledgemerit iISEF0s submitted for vehicles entere

uponr ecei pt . Do Not Resubmit SEFOs
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3.3.3 Minimum Material Requirements
3.3.3.1 Baseline Steel Material

The Primary Structure of the car must be constructed of: Either: Round, mild or alloy, steel tubing
(minimum 0.1% carbon) of the minimum dimensions spedifn the following table, Or: Approved

alternatives per Section

3.3.3.2ITEM or APPLICATION OUTSIDE DIAMETER x WALL THICKNESS
Main & Front Hoops, 40 mm X 2.0mm

Shoulder Harness Mounting Bar or 25.0 mm x 2.50 mm metric

Side Impact Structure, Front Badlead, 1.0 inch (25.4 mm) x 0.065 inch (1.65 mm)

Rol | Hoop Bracing, Driverds Restraint Harness
noted above) or 25.4 mm x 1.60 mm metric Front Bulkhead Support 1.0 inch (25.4 mm) x 0.049

inch (1.25 mmor 25.0 mm x 1.5 mm metric or 26.0 mm x 1.2 mm metric

Note 1:

The use of alloy steel does not allow the wall thickness to be thinner than that used for mild steel.
Note 2:

For a specific application, tubing of the specified outside diameter but wittegveall thickness, OR
of the specified wall thickness and a greater outside diameter to those listed above DOES NOT

require an SEF submission.
3.3.3.2 Alternative Tubing and Material
3.3.3.2.1 General

Alternative tubing geometry and/or materials may bedusxcept that the Main Roll Hoop and Main

Roll Hoop Bracing must be made from steel, i.e. the use of aluminum or titanium tubing or
composites is prohibited for these components. If a team chooses to use alternative tubing and/c
materials they must subma i St r uct ur al Equi valency For mo pe

submit calculations for the material they have chosen, demonstrating equivalence to the minimum
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requirements found in Section 3.3.3.1 for yield and ultimate strengths in bending, bushkding
tension, for buckling modulus and for energy dissipation. (The Buckling Modulus is defined as El,
where, E = modulus of Elasticity, and | = area moment of inertia about the weakest axis.) Tubing
cannot be of thinner wall thickness than listed in 32323or 3.3.3.2.3.

3.33.2.2 Steel Tubing Requirements

Minimum Wall Thickness Allowed:

MATERIAL & APPLICATION MINIMUM WALL THICKNESS

Steel Tubing for Front and

Main Roll Hoops 2.0 mm (0.079 inch)

Steel Tubing for Roll Hoop

Bracing, Front B6&mk@6e&och® Dri ver o6s
Harness Attachment

Steel Tubing for Side Impact Structure & Front Bulkhead Support 1.2 mm (0.047 inch)
Note 1:

All steel is treated equally there is no allowance for alloy steel tubing, e.g. SAE 4130, to have a

thinner wall thicknss than that used with mild steel.
Note 2:

To maintain El with a thinner wall thickness than specified in 3.3.3.1, the outside diameter MUST be

increased.
Note 3:

To maintain the equivalent yield and ultimate tensile strength the samesectesal areaf steel
MUST be maintained.
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3.3.3.2.3 Aluminum Tubing Requirements
Minimum Wall Thickness:
1 MATERIAL & APPLICATION MINIMUM WALL THICKNESS

Al uminum Tubing 3.0 mm (0.2118 inch) The equi v
wel ded o  cReferdnca WE&LDJNG ( ALUMINUM (latest Edition) by the Aluminum
Association, or THE WELDING HANDBOOK, Vol . 4, 7th Ed., by The American Welding Society),
unless the team demonstrates and shows proof that the frame has been properly solution heat treat
and artificially aged. Should aluminum tubing be solution heeated and age hardened to increase

its strength after welding; the team must supply sufficient documentation as to how the process wa:
performed. This includes, but is not limited to, the Hesdting facility used, the process applied, and

the featuring used.

3.3.3.2.4 Composite Materials

If any composite or other material is used, the team must present documentation of material type, e.c
purchase receipt, shipping document or letter of domaand of the material properties. Details of

the composite layip technique as well as the structural material used (cloth type, weight, resin type,
number of layers, core material, and skin material if metal) must also be submitted. The team musi
submt calculations demonstrating equivalence of their composite structure to one of similar geometry
made to the minimum requirements found in Section 3.3.3.1. Equivalency calculations must be
submitted for energy dissipation, yield and ultimate strengthsemdibg, buckling, and tension.
Submit the completed AStructur al Equi val ency

allowed for the main hoop or the front hoop.
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3.3.4 Roll Hoops

The driver 6s head and hands llover sittituden dhie Franeemmiush c t

include both a Main Hoop and a Front Hoop as shown in Figure 1.

50 mm (2 inch) Minimum to Bracing 16 cm

ALL drivers and 95" (6.3 inch) Max.
percentile template il
\ NT ..
P Main Roll Hoop
P Braces fore or
aft on right and

Front Roll Hoop
no lower than top
of steering wheel

left sides.
Minimum of 30°
included angle
with Roll Hoop

Y 4__/_

Bracing 50 mm
(2 inch) Max.

Front Roll Hoop and Braces . .
must be integrated into 30° Min. 30° Min.
frame and surrounding structure

FIGURE 1

3.3.4.1 Main and Front Hoopsi General RequirementsWhen seated normally and restrained by

the Driverds Restraint Syspdathe mam haop to the tgphof thel i r
front hoop must <c¢clear by 50.8 mm (2 inches) t
95" percentile male (anthropometrical data). 95th Percentile Male Template Dimensions A two

dimensional template uséaol represent the 95th percentile male is made to the following dimensions:

A circle of diameter 200 mm (7.87 inch) will represent the hips and buttocks. A circle of diameter

200 mm (7.87 inch) will represent the shoulder/cervical region.
A circle of dianeter 300 mm (11.81 inch) will represent the head (with helmet).
A straight line measuring 490 mm (19.29 inch) will connect the centers of the two 200 mm circles.

A straight line measuring 280 mm (11.02 inch) will connect the centers of the upper 200akem cir

and the 300 mm head circle.

The 95th percentile male template will be positioned as follows: the seat will be adjusted to the
rearmost position, the bottom 200 mm circle will be placed in the seat, and the middle 200 mm circle,

representing the shouldg will be positioned on the seat back. The upper 300 mm circle will be
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positioned up to 25.4 mm (1 inch) away from t

normally be located while driving). The minimum radius of any bend, measurealtabthcenterline,
must be at least three times the tube outside diameter. Bends must be smooth and continuous with 1
evidence of crimping or wall failure. The Main Hoop and Front Hoop must be securely integrated into

the Primary Structure using gussatsl/r tube triangulation.
3.3.4.2 Main Hoop

The Main Hoop must be constructed of a single piece of uncut, continuous, and closed section stee
tubing per Section 3.3.3. The use of aluminum alloys, titanium alloys or composite materials for the
Main Hoop isprohibited. The Main Hoop must extend from the lowest Frame Member on one side of
the Frame, up, over and down the lowest Frame Member on the other side of the Frame. In the sid
view of the vehicle, the portion of the Main Roll Hoop that lies abovetigetament point to the

Major Structure of the Frame must be within 10 (10°) degrees of the vertical. In the front view of the
vehicle, the vertical members of the Main Hoop must be at least 380 mm (15 inch) apart (inside
dimension) at the location wherestiMain Hoop is attached to the Major Structure of the Frame. On
vehicles where the Primary Structure is not made from steel tubes, the Main Hoop must be continuou
and extend down to the bottom of the Frame. The Main Hoop must be securely attached to the
monologue structure using 8 mm Grade 8.8 (5/16 in Grade 5) bolts. Mounting plates welded to the
Roll Hoop shall be at least 2.0 mm (0.080 inch) thick steel. Steel backup plates of equal thickness
must be installed on the opposing side of the monologuetwteusuch that there is no evidence of

crushing of the core.

The attachment of the Main Hoop to the monologue structure requires an approved Structural
Equivalency Form per Sectidh3.2. The form must demonstrate that the design is equivalent to a

welded Frame and must include justification for the number and placement of the bolts.
3.3.4.3Front Hoop

The Front Hoop must be constructed of closed section metal tubing per Section The use of composit
materials is prohibited for the Front Hoop. The Frontoplanust extend from the lowest Frame
Member on one side of the Frame, up, over and down to the lowest Frame Member on the other sid
of the Frame. With proper gusseting and/or triangulation, it is permissible to fabricate the Front Hoop
from more than ongiece of tubing. The temost surface of the Front Hoop mun& no lower than

the top of the steering wheel in any angular position. The Front Hoop must be no more than 250 mm:
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(9.8 inches) forward of the steering wheel. This distance shall be measureahtatly, on the
vehicle centerline, frontherear surface of the Front Hoop to the forward most surface of the steering
wheel rim with the steering in the straigitiead position. In side view, no part of the Front Hoop can
be inclined at more than twgndegrees (20°) from the vertical.

3.3.5 Roll Hoop Bracing
3.3.5.1 Main Hoop Bracing
Main Hoop braces must be constructed of closed section steel tubing per Section 3.3.3.

The use of aluminum alloys, titanium alloys or composite materials for the Main blagps is
prohibited. The Main Hoop must be supported by two braces extending in the forward or rearward
direction on both the left and right sides of the Main Hoop. In the side view of the Frame, the Main
Hoop and the Main Hoop braces must not lie onstime side of the vertical line through the top of

the Main Hoop, i.e. if the Main Hoop leans forward, the braces must be forward of the Main Hoop,
and if the Main Hoop leans rearward, the braces must be rearward of the Main Hoop. The Main Hoop
braces musbe attached as near as possible to the top of the Main Hoop but not more than 160 mm
(6.3 in) below the topnost surface of the Main Hoop. The included angle formed by the Main Hoop
and the Main Hoop braces must be at least thirty degrees (30°). TheHdam braces must be
straight, i.e. without any bends. The attachment of the Main Hoop braces must not compromise the
function of the bracing i.e. the attachment method and supporting structure must be capable o
transmitting all loads from the Main Hooptanthe Major Structure of the Frame without failing. The
braces must either transmit this load directly to the Major Structure of the Frame, or through a
properly triangulated structure. Bracing loads must not be fed solely into the engine, transmission ot
differential, i.e. the bracing must terminate at a node where there is a load path through the Primary
Structure. If any item which is outside the envelope of the Primary Structure Is attached to the Main
Hoop braces, then additional bracing must be dddeprevent bending loads in the braces in any

rollover attitude.
3.3.5.2 Front Hoop Bracing

Front Hoop braces must be constructed of material per Section 3.3.3. The Front Hoop must be
supported by two braces extending in the forward direction on botlefthand right sides of the

Front Hoop. The Front Hoop braces must be cor
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should extend to the structure in front of t h

near as possible to thep of the Front Hoop but not more than 50.8 mm (2 in) below thentwgt
surface of the Front Hoop. Monologue construction used as Front Hoop bracing requires an approve:
Structural Equivalency Form per Section 3.3.2. If the Front Hoop leans rearwandsréythan 10
degrees (10°) from the vertical, it must be supported by additional bracing to the rear. This bracing

must be constructed of material per Section 3.3.3.
3.3.5.3 Other Bracing Requirements

Where the braces are not welded to steel Frame Mentbhersraces must be securely attached to the
Frame using 8 mm Grade 8.8 (5/16 in Grade 5), or stronger, bolts. Mounting plates welded to the Roll
Hoop braces must be at least 2.0 mm (0.080 in) thick steel. Where Main Hoop braces are attached to
monocoquestructure, backup plates, equivalent to the mounting plates, must be installed on the
opposing side of the monologue structure such that there is no evidence of crushing of the core. Th.
attachment of the Main Hoop braces to the monocoque structureese@uirapproved Structural
Equivalency Form per Section 3.3.2. The form must demonstrate that the design is equivalent to &

welded frame and must include justification for the number and placement of the bolts.
3.3.5.4 Other Side Tube Requirements

If thereis a Roll Hoop brace or other frame tube alongside the driver, at the height of the neck of any
of the teambs drivers, a met al tube or piece
prevent the driver sd s hohodpdrace arfrdme tbe, apdahs/ber meck u

contacting this brace or tube.
3.3.5.5 Mechanically Attached Roll Hoop Bracing

Roll Hoop bracing may be mechanically attached. Any-p@mmanent joint at either end must be
either a doubldug joint as shown in Gures 2 and 3, or a sleeved butt joint as shown in Figure 4. The
threaded fasteners used to secure-permanent joints are considered critical fasteners and must
comply with paragraph 3.7.2.2. No spherical rod ends are allowed.
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MECHANICALLY ATTACHED ROLL BAR BRACES

ATTACHMENT DETAILS (FIGURES 2, 3 & 4)

Capping Plate
PFLQ

3/16'in min 2
@

— 3/8 in pin & f

. _ N
Capping Plate 25 mm (1 inch L 4
e pRing Minimum ,3,

3/8 in 1.D. Tubing

. &
welded into ends &
of stay N

Figure 2

tn g
———— O
P

| |6 mm (174 in)

#
)
|
)
|
|

For doublelug joints, each lug must be at least 4.5 mm (0.177 in) thick steel, measure 25 mm (1.0 in)
minimum perpendicular to the axis of the bracing and be as short as practical along the axis of th
bracing. All doubldug joints, whether fitted at the top or bottom of the tube, must include a capping
arrangement (Figures 2 & 3). The pin or bolt must be 10 mm Grade 9.8 (3/8 in. Grade 8) minimum.
The attachment holes in the lugs and in the attachedngy must be a close fit with the pin or bolt.

For sleeved butt joints, the sleeve must have a minimum length of 76 mm (3 inch), 38 mm (1.5 inch)
either side of the joint, and be a cldgearound the base tubes. The wall thickness of the sleeve must
beat least that of the base tubes. The bolts must be 6 mm Grade 9.8 (1/4 inch Grade 8) minimum. Th

holes in the sleeves and tubes must be a-tioagth the bolts.
3.3.6 Frontal Impact Structure

The driverobs feet mu s t b e ajoc Strocpute oftthe IFnpmecWghilet tieei n e

driverb6s feet are touching the pedal s, in st
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above or outside of the Major Structure of the Frame. Forward of the Front Bulkhead must be an

energyabsorbing Irpact Attenuator.
3.3.6.1 Bulkhead

The Front Bulkhead must be constructed of closed section tubing per Section 3.3.3. The Front
Bulkhead must be located forward of all renushable objects, e.g. batteries, master cylinders,
hydraulic reservoirs. The FroBtu | k head must be | ocated such t h:
touching but not applying the pedals, are rearward of the bulkhead plane. (This plane it defined by the
forwardmost surface of the tubing.) Adjustable pedals must be in the forwast position.
Monocoque construction requires an approved Structural Equivalency Form, per Section 3.3.2. The
form must demonstrate that the design is equivalent to a welded Frame in terms of energy dissipatior

yield and ultimate strengths in bending, bugl and tension.
3.3.6.2 Front Bulkhead Support

The Front Bulkhead must be securely integrated into the Frame. The Front Bulkhead must be
supported back to the Front Roll Hoop by a minimum of three (3) Frame Members on each side of the
vehicle with one athe top (within 50.8 mm (2 inches) of its tamst surface), one (1) at the bottom,

and one (1) as a diagonal brace to provide triangulation. The triangulation must #e-node, with
triangles being formed by the Front Bulkhead, the diagonal andfathe other two required Front
Bulkhead Support Frame Members. All the Frame Members of the Front Bulkhead Support system
listed above must be constructed of closed section tubing per Section 3.3.3. Monocoque constructio
requires an approved Structuraluagalency Form, per Section 3.3.2. The form must demonstrate that
the design is equivalent to a welded Frame in terms of energy dissipation, yield and ultimate strength:
in bending, buckling and tension.

3.3.6.3 Impact Attenuator

The Impact Attenuator mube:

a. Installed forward of the Front Bulkhead.

b. At least 200 mm (7.8 in) long, with its length oriented along the fore/aft axis of the Frame.

c. At least 100 mm (3.9 in) high and 200 mm (7.8 in) wide for a minimum distance of 200 mm (7.8

in) forward ofthe Front Bulkhead.
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d. Such that it cannot penetrate the Front Bulkhead in the event of an impact. If the Impact Attenuatol
is foam filled or honeycomb, a 1.5 mm (0.060 in) solid steel or 4.0 mm (0.157 in) solid aluminum
metal plate must be integratedarthe Impact Attenuator. The metal plate must be the same size as
the Front Bulkhead and bolted or welded to the Front Bulkhead.

e. Attached securely and directly to the Front Bulkhead and not by being part -sfrunciral
bodywork. The attachment of thepact Attenuator must be constructed to provide an adequate load
path for transverse and vertical loads in the event ef@ifter and offixis impacts. If not integral

with the frame, i.e. welded, a minimum of four (4) 8 mm Grade 8.8 (5/16 inch Grdm#tdmust

attach the Impact Attenuator to the Front Bulkhead. Alternative designs that do not comply with the
mi ni mum specifications given above require an
3.3.2. The attachment of the Impact Attenudimra monocoque structure requires an approved

Structural Equivalency Form per Section 3.3.2.
3.3.6.4 Impact Attenuator Data Requirement

The team must submit calculations and/or test data to show that their Impact Attenuator, when
mounted on the front of @ehicle with a total mass of 300 kgs (661 Ibs) and run into a solid, non
yielding impact barrier with a velocity of impact of 7.0 metres/second (23.0 ft/sec), would give an
average deceleration of the vehicle not to exceed 20 g. The calculations ardé@tdesust be
submitted electronically in Adobe Acrobat ® format (*.pdf file) to the address and date provided in
the Appendix or provided on the competition website. This material must be a single file (text,
drawings, data or wihhalngast Attenugtar Dafarmest be maomkeduad folloves) .
carnumber_schoolname_competition initial_IAD.pdf using the assigned car number, the complete
school name and initials of the competition [Example: 087_University of ISBEA SUPRA
SAEINDIA_IAD.pdf] The lower Side Impact Structural member must connect the bottom of the
Main Hoop and the bottom of the Front Hoop. The lower frame rail/frame member may be this
member if it meets the diameter and wall thickness requirements. The diagonal Side ImpacalStructur
member must connect the upper and lower Side Impact Structural members forward of the Main Hoor:
and rearward of the Front Hoop. With proper gusseting and/or triangulation, it is permissible to
fabricate the Side Impact Structural members from more thane pi ece of tubi
geometry that does not comply with the minimum requirements given above requires an approved
Structur al Equivalency Formo per Section 3. 3.
position
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In this example: UppeFrame Member Not considered part of Side Impact Structure
Upper Side Impact Member

Diagonal Side Impact Member 3330 mm (11.813.8 inch)

Lower Side Impact Member Ground Line

3.3.7 Composite Monocoque

The section properties of the sides of the vehialest reflect impact considerations. Nstnuctural

bodies or skins alone are not adequate. Teams building composite monocoque bodies must submit t
AStructur al Equi valency Formo per Section 3.
type(s), toth weights, resin type, fiber orientation, number or layers, core material, anp lay

technique.
3.3.8Metal Monocoque

These structures must meet the same requirements as tube frames and composite monocoque. Tee

building metal monocoque bodiesmast b mi t t he AStructur al Equi va
3.3.9Inspection Holes

To allow the verification of tubing wall thicknesses, 4.5 mm (0.18 inch) inspection holes must be
drilled in a nonrcritical location of both the Main Hoop and the Front plolm addition, the Technical
Inspectors may check the compliance of other tubes that have minimum dimensions specified in 3.3.3
This may be done by the use of ultra sonic testing or by the drilling of additional inspection holes at
t he 1 ns p etclhspectidrsholes engstibe Bcated so that the outside diameter can be measurec
ACROSS the inspection hole with a vernier caliper, i.e. there must be access for the vernier caliper tc
the inspection hole and to the outside of the tube one hundred eigitged (180°) from the

inspection hole.
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3.4 Driver and Cockpit Equipment
3.4.1 Driver Restraint System

All drivers must use 4, 5, 6 or 7 point restraint harness meeting the following specifications. The
restraint system installation is subject to apprafathe Chief Technical Inspector. The restraint

system must be worn as tightly as possible at all times.
1 Material Requirements

The material of all straps must be Nylon or Dacron polyester and in new or perfect condition. There
must be a single releasenamon to the lap belt and shoulder harness using a-toata¢tal quick

release type latch.
(A) 4-Point System

A 4-point system consists of a 76 mm (3 inch) wide lap belt, approximately 76 mm (3 inch) wide

shoulder straps.
(B) 5-Point System

A 5-point system caosists of a 76 mm (3 inch) wide lap belt, approximately 76 mm (3 inch) wide
shoulder straps and a single approximately 51 mm (2 inch) widswntarine strap. The single anti
submarine strap must have a maétametal connection with the single releasencmon to the lap belt
and shoulder harness.

(C) 6 and 7#Point Systems

A 6-point system consists of a 76 mm (3 inch) wide lap belt, approximately 76 mm (3 inch) wide
shoulder straps and two approximately 51 mm (2 inch) wide leg es@ntharine straps. A- point

system is the same as th@d@nt except it has three (3) ansubmarine straps, two (2) from the 6

point system and one (1) from thep&int system. 6 and-@oint harnesses to FIA specification
8853/98 with approximately 51 mm (2 inch) lap beles acceptable. The double leg straps of the 6 or
7-point system may be attached to the Primary Structure, or be attached to the lap belt so that th
driver sits on them, passing them up between his or her legs and attaching to the single releas
common to e lap belt and shoulder harness. The leg straps may also be secured at a point commo
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with the lap belt attachment to Primary Structure, passing them under the driver and up between his c

her legs to the harness release.
(D) Belt and Strap Mounting

The lapbelt, shoulder harness and asubmarine strap(s) must be securely mounted to the Primary
Structure. Such structure and any guide or support for the belts must meet the minimum requirement
of 3.3. 3. The attachment of nbdoqe shucture eequies anR e s

approved Structural Equivalency Form per Section 3.3.2.
(E) Lap Belt Mounting

The lap belt must pass around the pelvic area below the Anterior Superior lliac Spines (the hip bones
(Figure 6a). Under no condition may the lak e worn over the area of the intestines or abdomen.
The lap belts should come through the seat at the bottom of the sides of the seat to maximize the wre
of the pelvic surface and continue in a straight line to the anchorage point. In side vie, lik# la
must be at an angle of between 45 degrees (45°) and 65 degrees (65°) to the horizontal. This meal
that the centerline of the lap belt at the seat bottom should be betweéé thm (0- 3 inches)
forward of the seat back to seat bottom junctiore (Bejure 6). To fit drivers of differing statures
correctly, in side view, the lap belt must be capable of pivoting freely by using either a shouldered

bolt or an eye bolt attachment, i.e. mounting lap belts by wrapping them around frame

A tube is no longr acceptable. The lap belts should not be routed over the sides of the seat. The sea

must be rolled or grommeted to prevent chafing of the belts.
(F) Shoulder Harness

The shoulder harness must be the dtiershoulder type. Only separate shoulder strepgermitted

(i .etypieroshoul der str aps -typer eonfigaratipn isadlldwedw eltdi$ .
mandatory that the shoulder harness, where it passes over the shoulders, be 76 mm (3 inch) wid
except as noted below. The shoulder harness strapsbe threaded through the three bar adjusters in
accordance with manufacturerds instructions.
certified 51 mm (2 inch) wide shoulder harnesses are allowed. Should a driver, at anytime not utilize
the HANSdevice, then 76 mm (3 inch) wide shoulder harnesses are required. The shoulder harnes:
must be mounted behind the driver to structure that meets the requirements of 3.3.3. However, i

cannot be mounted to the Main Roll Hoop Bracing or attendant strucitineutvadditional bracing to
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prevent loads being transferred into the Main Hoop Bracing. The shoulder harness mounting points
mu st be between 178 mm (7 inches) and 229 m
rearwards to the mounting point or sttwral guide, the shoulder harnesssnbe between 10 degrees

(10°) above the horizontal and 20 degrees (20°) below the

FIGURE 6 a
Lap Belt Angle

Horizontal

—>! i<—0-76 mm (0-3ins)
Seat back/
seat bottom

horizontaljunctien
FIGURE 6 b
Shoulder Harness Angle

FIGURE 6 c
Shoulder Harness Mounting Points

178 mm (7 ins.)
to
229 mm (9 ins.)
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3.4.2 Driverods Equi pment

The following equipment must be worn by the driver anytime he or she is in the cockpit with the
engine running. There must be no bare skin be
3.4.2.1Helmet A wellfitting, closed face helmet that meets one of the following certifications and is

labeled as such:
An ISI Marked helméEIA/ Snelllabeledis compulsory,
Open faced helmets are not approved.

All helmets to be used in the competition must be presented during Techspattion where
approved helmets will be stickered. The organizer reserves the right to impound-afpproned

helmets until the end of the competition.
3.4.2.2 Suit

A fire resistant suit that covers the body from the neck down to the ankles and the wrists. The suit
must be in good condition, i.e. it must have no tears or open seams, or oil stains that could
compromse its fire resistant capability. The suit must be certified to one of the following standards
and be labeled as sucl®FI 3-2A/1 (or higher)

Figure A

-FIA Standard 8854986

Figure B
NORME 1986/ 18986 STANDARD
-FIA Standard 885&000 MODEL 10000, NO.03.048 ACCUS.98
sty Standard 8856-2000
Figure C @Y Rs.000.00

Manufacturer name
Year of manufacture: 0000

e |

Actual size 100x&0mm
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3.4.2.3 Gloves

Fire resistant gloves which aneé of any holes. Leather gloves are not acceptable.
3.4.2.4 Goggles or Face Shields

Goggles or face shields, made of impact resistant materials.

3.4.2.5 Shoes

Shoes of durable fire resistant material and which are free from any holes.
3.4.2.6Hair Covering

Beards, mustaches, and hair protruding from b

fire resistant material, e.g. a Name balaclava or a full helmet skirt of accepted fire resistant material.
3.4.3 Driver Visibility
3.4.3.1 General Reguiement

The driver must have adequate visibility to the front and sides of the car. With the driver seated in a
normal driving position he/she must have a minimum field of vision of 200 degrees (200°) (a
minimum 100 (100°) degrees to either side of theedji The required visibility may be obtained by

the driver turning his/her head and/or the use of mirrors.
3.4.3.2 Mirrors

If mirrors are required to meet Rule 3.4.3.1, they must remain in place and adjusted to enable the

required visibility throughout Btlynamic events.
3.4.4 Head Restraint and Roll bar Padding

A head restraint mu st be provided on the <car
restraint must have a minimum area of 232 sg. cm (36 sg. inches), be padded with an energ
aborbing material such as Ethafoam® or Ensolite® with a minimum thickness of 38 mm (1.5
inches), and be located no more than 25 mm (1 inch) away from the helmet in the uncompressed stat
The head restraint must meet the above requirements for all driversedtraint, its attachment and
mounting must be strong enough to withstand a force of 890 Newtons (200 Ibs. force) applied in a
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rearward direction. Any portion of the roll bar, roll bar bracing or frame which might be contacted by
t he dr i v e rtbescovaredlbyram energlasabing material such as Ethafoam® or Ensolite®
or other similar material, to a minimum thickness of 12 mm (0.5 inch). Pipe insulation material is

unacceptable for this application.
3.4.5 Floor Closeout

All vehicles must have #oor closeout made of one or more panels, which separate the driver from
the pavement. If multiple panels are used, gaps between panels are not to exceed 3 mm (1/8 inch). Tl
closeout must extend from the foot area to the firewall and prevent track ttebrientering the car.

The panels must be made of a solid,-baittle material.

3.4.6 Steering Wheel

3.4.6.1 Circular Shape

The steering wheel must have a continuous per

80, or cut owllowed.heel s are not
3.4.6.2 Quick Disconnect

The steering wheel must be attached to the column with a quick disconnect. The driver must be abl
to operate the quick disconnect while in the normal driving position with gloves on.

3.4.7 Driver Egress

All drivers mustbe able to exit to the side of the vehicle in no more than 5 seconds. Egress time
begins with the driver in the fully seated position, hands in driving position on the connected steering
wheel, wearing the required driver equipment. Egress time will stkegmwhe driver has both feet on

the pavement.
3.4.8 Roll over Stability

The track and center of gravity of the car must combine to provide adequate rollover stability.
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3.4.8.1 Tilt Table

Rollover stability will be evaluated using a pass/fail test. Theclemust not roll when tilted at an
angle of 60 degrees (60A) to the horizont al [

will be conducted with the tallest driver in the normal driving position.
3.4.9 Master Switches

The vehicle must é equipped with two (2) master switches. Actuating either switch must stop the
engine. The international electrical symbol consisting of a red spark on aedbie blue triangle

must be affixed in close proximity to each switch. Note: Teams are reminatedny alternator field

wire must also be disabled by each master switch to prevent any possible feedback through the fiel

colil circuit.
3.4.9.1 Primary Master Switch
The primary master switch must:

A. Be | ocated on t he iclg dhrpioxmaty tdthe) Main Hapfh at sheulddre ¢

height and be easily actuated from outside the car.

B. Disable power to ALL electrical circuits, including the battery, alternator, lights, fuel pump(s),

ignition and electrical controls. All battery curtanust flow through this switch.

C. Be of a rotary type and must be direct acting, i.e. it cannot act through a relay. An example of a
typical switch that meets these requirements

master switch mugte clearly marked. Figure D

Release 2 on"2August 2010. 32



sz,:.l_,n‘ M.E.'-.n.‘
N = D Ly QAFIAINIA

- - S a /A ) g

3.4.9.2 Cockpitmounted Master Switch
The cockpitmounted master switch:

A. Must be located to provide easy actuation by the driver in an emergency or panic situation. The
switch must be located within easy reach of theéelein driver, alongside the steering wheel, and
unobstructed by the steering wheel or any other part of the car. It is suggested that it be placed on tt

same side of the steering wheel as the shifter mechanism.

B. Must be a push/pull Emergency switdline switch must be installed such that: (a) from the ON
position, pushing on the switch will disable power to the ignition and all fuel pumps, and (b) from the
OFF position, pulling on the switch will enable power to the ignition and fuel pump(s). Switetes

require a twist or twist and pull to enable power are acceptable.
C. May act through a relay.

Examples of typical switches that meet these requirements are shown in Figure E.

”-LA«L

3.4.10 Fire Protection
3.4.10.1 Firewall

A firewall must separate thdriver compartment from all components of the fuel supply, the engine
oil and the liquid cooling systems. It must protect the neck of the tallest driver. It must extend
sufficiently far upwards and/or rearwards such that any point less than 100 mm @bose)the
bottom of the helmet of the tallest driver shall not be in direct line of sight with any part of the fuel
system, the cooling system or the engine oil system. The firewall must bepemoaable surface
made from a fire resistant materiBassthroughs for wiring; cables, etc. are allowable if grommets
are used to seal the pabsough. Also, multiple panels may be used to form the firewall but must be

sealed at the joints.

Release 2 on"2August 2010. 33



Oﬂﬂ.l" “ll'l’lﬁ
o ) " QAFEIAINIA

- S a /A ) g

3.4.10.2 Fire Extinguishers

Each team must have at least two (2) 0.9%éb.) dry chemical/dry powders or 1.75 litres Aqueous

Film Forming Foam (AFFF), fire extinguishers.

Extinguishers of larger capacity (higher numerical ratings) are acceptable. All extinguishers must be
equipped with a manufacturer installed pressuesfgh gaugeThey must have valid recharge
certification affixed on the body with charging and expiry d&tecept for the initial inspection, one
extinguisher must readily be available in the
the vehicle vnerever the Vehicle is moved. Both extinguishers must be presented with the vehicle at
Technical Inspection. As a team option, commercially availableoamd fire systems are encouraged

as an alternative to the extinguisher that accompanies the vehaclé.held fire extinguishers are not
permitted to be mounted on or in the car. Note: Halon extinguishers and systent larger
aaceptable aBUPRASAEINDIA competition

.3.4.11 Batteries

All batteries, i.e. orboard power supplies, must be attachedusdyg to the frame. Any wetell
battery located in the driver compartment must be enclosed in a Nonconductive-tyfagigentainer

or equivalent. The hot terminal must be insulated on all cars.
3.4.12 Accessibility of Controls

All vehicle controls, inalding the shifter, must be operated from inside the cockpit without any part
of the driver, e.g. hands, arms or elbows, being outside the planes of the Side Impact Structure define
in 3.3.8.

3.4.13 Seat

The | owest point of wéréandhe botoenrsdrface af thelowerrfranse railsb e
or by having a longitudinal tube (or tubes) that meets the requirements for Side Impact tubing, passing

underneath the lowest point of the seat.
3.4.14 Driverd6s Leg Protection

To keep t hewadfrommavingos shdrpecgngponants, all moving suspension and steering

components, and other sharp edges inside the cockpit between the front roll hoop and a vertical plan
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