
- - - - --- -

•• 

• 

I 

Department of Mechanical Engineering 
Mankato State University 

~ 

A l 
V 

SENIOR DESIGN 


( ME - 448) 


engine Dyno Project 


Group Members 

Daniel Hruby 

Eric Peterson 


Sumantha Samarakaye 


,June 3, 1996 


admin
Highlight



• • 

• 

• 


• 


• 

II 


-


OBJECTIVE: 

The purpose of this project is to design, build, and test an engine stand and mount 
an engine to an eddy current dynamometer. This will eventually give students hands 
on instruction of the otto cycle by experimentally determining horse power, air and 
fuel flow rates, heat transfer rates of the cooling system, and exhaust emissions of a 
spark ignition engine in order to do an energy balance on the system . . 

PROJECT SUMMARY: 

The project status as of June 3, 1996 is as follows. 

• 	 The engine dyno was delivered on January 5, 1996. Physical Plant moved the 
dyno into the room and left it on the shipping crate. Brackets were designed and 
built to remove it from the pallet and set it in place. 

• 	 A cost analysis and engine performance evaluation was done to select an 
engine to be used on the dyno. Costs and performance curves were compared 
on two engines that were donated to MSU (V-6 and V-8 Chrysler engines). The 
decision was made not to use these engines because their performance 
exceeded the performance of the dyno. The cost analysis and performance 
curves are in the appendix of this report. We decided to use a 1.6 liter 4
cylinder chevette engine that was donated to the AET department after the 
engine specifications for the chevette engine were obtained. The performance 
from this engine will work perfect for the dyno . 

• 	 The engine was removed from the chevette and it was cleaned. 
• 	 The exhaust system design and assembly has been completed. 
• 	 The final design for the engine stand has been completed. Force calculations 

along with load simulation and factor of safety calculations were done before 
constructions began. These calculations are also in the appendix. 

• 	 Once we felt confident about our calculations, we began construction of the 
engine stand. The stand is now complete. 

• 	 Measurement devices have been selected and their placement has been 
decided. We are using K-type thermocouples for measuring all temperatures 
and a turbine flow meter to measure coolant flow rate. 

• 	 A magnehellic gage is used to measure change in pressure. 
• 	 Calculations were done to determine the geometry of the long radius nozzle 

used to measure air flow rate. These calculations are in the appendix. 
• 	 An air chamber was selected and mounted to the engine stand. 
• 	 Heat exchanger design has been completed. The calculations are in the 

appendix. 
• 	 Design of a drive shaft is complete, but the coupler needed to mount to the dyno 

is still at API Manufacturing being made as of June 3, 1996. 
• 	 The control stand design and construction has been completed and the 

assembly of the recording devices and ignition switch is also done. 
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• 	 The engine has been tested for operation and the pressure gage, 
thermocouples, and ignition switch has all been tested and found to be in proper 
working order. The Omega turbine flow meter has not been hooked up due to 
time constraints. 

DESIGN APPROACH: 

1. 	 Select an engine to use with the dyno. 
2. 	 Design and assemble the exhaust system. 
3. 	 Set-up the dynamometer and support equipment in the engine test lab. 
4. 	 Design, build, and test the engine stand. . 
5. 	 Select a drive shaft and design the couplers to mount to the engine and dyno. 
6. 	 Design and build the control stand, as well as mounting all measurement 

equipment. 
7. 	 Design or choose measuring devices. 
8. 	 Refine the design and test as time allows. 

CONCEPTS AND DESIGN ISSUES: 

1). 	 Our engine selection was limited to the Dodge Magnum 3.9 liter V-f3 and 5.2 
liter V-8 engines which were donated to the university by Chrysler 
Corporation at the beginning of this project. A cost analysis was done to 
finalize the assembly of the V-f3 engine and this is shown in Appendix A of 
this report. This proved to be too expensive and the performance of the V-f3 
engine exceeded the power absorption capability of the dyno, as can be seen 
from the engine performance curves in figure 1. The engine specs and dyno 
specs are also in Appendix A of this report. 

w_ .~.,.~I.I.~ MAGNUMSMPI·~··_..t·i.:;MACNUMSMPI 	 -.-z_ 
5.2~V8 ... ... ........ - --.. ,.. ... ... ~"' .'.~..- 3.9-lIterVb has the 


:DO 	 .. S/III'e fmbups /ister1 alm?• 230'horsqxnver at ... ... 	 ..I • 	 ar the MAGNUM 5.24,800 rpm. ... 
.."" 	 '" 

,..,.. ... Ii1er VB (or hes/·in-dass• 280 pound-(eet of 
'" ... 

,.. 

"".. ..'" 	 V6 fJ(NIer.torque at 3,200 rpm. 
:.0 

• 180 horsepower at•.. 	 .. 4,BOOrpm.•... .. 	 '" .... 
 • 225 pound-feet of.... .... .. 
 torque at 3,200 rpm... 
0_... lOGO - - -' .-.,. ~ -. - -' 

Torque, Hp curves for the V-f3 and V-8 engines 
Figure 1 
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It was for this reason that we consulted with Dr. Jones from the AET 
department to find another engine. He informed us of a 1981 chevette that 
was donated to the university and said we could purchase this for our project 
if it would fit our specifications. We did some research and found the 
information from the Technical Assistance Center, Chevrolet Motor Division, 
Troy Michigan. The following performance specifications were obtained and 
the data sheets for the chevette engine are in Appendix B. 

Performance specs. for the chevette engine: 

• 1.6 Liter 4 Cylinder Engine 
• 2 Barrel Carburetor 
• 90 bHp at 5200 rpm 
• 60 ft-Ib Torque 
• Dressed Engine Weight = 320 lb. 

2). 	 Once the selection of the engine had been completed, we focused our 
attention on finalizing an exhaust system design. We started with a concept 
of making a single exhaust line for the whole room, but this would not allow 
for more than one engine to be tested at a time. For this reason we decided 
to hang a separate exhaust line for each engine station to be used in the 
room. Our first concept is shown in figure 2. A bracket was made to be 
mounted across the supports in the ceiling and then two threaded rods were 
attached to this bracket and another bracket was used to support the 4'" 
galvanized, schedule 40 pipe. 

Concept for Exhaust System 
Figure 2 

3 



This proved to be too cumbersome so we changed the mounting to be as 
shown in figure 3. This was our final design. A "u" channel was obtained 
from physical plant to mount to the cross beams in the ceiling. We hung 
threaded rod from this bracket and then attached a clevis hanger to the end 
of the threaded rod. The clevis hanger is used to support the pipe. This 
design allowed us much more flexibility in positioning the pipe . 

.i 


Final Design for Exhaust System 
Figure 3 

We encountered two major problems during the installation of the exhaust. 
One major problem was that the pipe was too heavy to lift up into position. 
We solved this problem by hanging a chain hoist above the pipe and then we 
lifted the pipe into position using the hoist. Once we hoisted the pipe into, 
place we discovered the pipe installed through the wall during the 
construction of Trafton East was installed very crooked. This made mounting 
the exhaust line very difficult and it also made our installation look very poor. 
We decided that this was not acceptable so we drilled holes in the cement 
block and straightened the pipes coming through the wall. We then sealed 
around the pipe with a fire retardant caulking. 

3). 	 As we were installing the exhaust, we were developing a method to remove 
the dynamometer from the shipping skid so we could move it into position. 
The dynamometer weighs approximately 4700 lb. so we could not physically 
lift the dyno, nor could we get a forklift in to the room to lift the dyno due to 
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space constraints. After several ideas were discussed, we agreed upon 
making two brackets to be mounted on the top of the base of the dyno. 
Once the brackets were made and mounted, we used two pallet jacks to lift 
the dyno off the skid and move it into position. Once the dyno was placed 
into position, we began work on concepts for the engine stand. 

4). Our major concerns while designing an engine stand were as follows. 

• 	 The ability to support the stand with minimal deflection and vibration. We 
decided that in order to minimize any vibration in the frame, a deflection 
of no more than .010' would be acceptable. • 

• 	 The stand must be able to handle the loads of several different types of 
engines. The maximum loads that are to be applied to the stand are 
based on the performance specifications for the magnum V-8 engine and 
are as follows: 

• 	 230 Hp at 4800 rpm 
• 	 300 ft-Ib. torque at 3200 rpm 
• 	 450 lb. dressed weight 

• 	 Since the stand must be able to accommodate several different types of 
engines, we designed it to have sliding adjustments in the horizontal and 
vertical direction. Figure 4 shows the final design of the engine stand. 

Final Design for Engine Stand 
Figure 4 
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Force Calculations for the Engine stand: 

Two cases were investigated during our force analysis of the main frame. 
For the first case we assumed a statically indeterminate case as shown in 
figure 5 when analyzing the cross support. Equations 1 and 2 were used to 
determine the forces at each end of the cross support and equation 3 was 
used to find the maximum deflection. The forces at each end of the cross 
support were found to be FA = 435.02 Lb. and Fs = 14.98 Lb. when the 
engine is accelerated to 3200 rpm. 

r- a 1 
L ---->t.1 Fs 

• 
Statically indeterminent case Two concentrated forces symmetrically 
placed 

Figure 5 Figure 6 

Equation 1: L Fy =0 =F, - FA -Fs + F2 

Equation 2: L MA = 0 = F, *(L,) + F2 *(L2) - Fs *(L) 

Equation 3: Ymax = PL4 /384 EI Indeterminent Case 
E of CRS = 29 * 106 psi 
I = 1/12 [bh1oD - 1/12 [bh1lD 

Equation 4: Ymax = [Pa /24 Ell * (3L2- 4a2) 

For the second case, we assumed two equally concentrated forces 
symmetrically placed on the cross support using equation 4. These forces 
were found to be the same as with the first case. We approached the 
remainder of the force analysis using this same approach and can be found 
in the appendix of this report. The maximum deflection in the cross support 
was found to be .005" and the main frame member was found to be .003". 
These deflections fall well within our specifications so we decided to begin 
construction on the frame. We also employed Aries to do a stress analysis 
on the main support that will be connected to the engine mount. The results 
are also shown in Appendix C of this report. 

For the head pieces that support the engine mounts, we decided to do the 
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Placement of Measuring Devices. 
Figure 7 

• 	 Temperature is measured using quick disconnect K-Type thermocouples. 
Air temperature into the engine, and water temperature in and out of the 
heat exchanger, and exhaust temperature are monitored. 

• 	 Pressure drop across the air intake nozzle is measured using a 
magnehellic gauge. 

• 	 Fuel in will be measured by using a scale. 

• 	
7 

force simulation on Aries. The shape of the piece was determined mainly for 
ease of use in the simulation. The loads were added and a graph of the 
output in terms of deflection was obtained and deemed satisfactory at 
0.00012 inches of deflection. The construction of this piece was halted due 
to improper tooling. The cutters necessary to do the job were damaged so a 
useable piece was not obtained. An alternate support was then designed 
and calculations for the stress and deflection were done manually. The 
equations used are: 

Equation 5: Y =PUAE 
Equation 6: Sigma (normal) = F/A 

The stress was calculated to be approximately 1111 psi , which is well below 
the allowable stress. A factor of safety was calculated as FOS = 27 and the 
deflection was calculated and the results gave a maximum deflection of Y = 
-0.0008 inches. This is well within our design limits so the fabrication was 
completed. The schematic of the piece and calculations are also in Appendix 
c. 

5). 	 Measuring devices and their placement have been investigated and figure 7 
shows the placement of the various devices that we used. 



• 	 Air flow is measured using a long radius nozzle in conjunction with a 
damping chamber as shown in figure 8, The design process for this 
assembly is as follows and calculations are in Appendix D: 

1 	Pressure gage connection 
r------'f' 

......., 1 


Air In 
~ 

'-	Long radius nozzle 

Damping Chamber 

Damping Chamber and Flow Nozzle Assy, Air to carburetor 
Figure 8 

Design parameters: 

The design of the air chamber and flow nozzle is based on SAE standard for test 
procedures of dyno facility, See SAE J1088 February '93 for reference. 

• 	 The measurement should consist of a laminar flow meter used in conjunction 
with a pressure wave damping chamber in order to damp out pulsation in air 
flow into the carburetor. 

• 	 Internal volume of pressure vessel: not less than 100 times the displacement 
per cylinder. 

• 	 Pressure drop: not to exceed 100 pascal. 

Properties and symbols: 

• 	 Room temperature = 20° C 
• 	 Density of air (p) = 1,21 Kg/m3 

• 	 Cross section of carburetor inlet (A) = 0.0014 m 2 

• 	 Displacement of cylinder (d) = 1.6 liter (98 in3
) 

• 	 Volumetric flow rate (Q) and fe/min (CFM) 
• 	 RPM (max) = 5200 
• 	 Velocity into carburetor (V) 
• 	 Pressure Drop (LlP) = 100 pa 
• 	 Vertical distance from nozzle inlet to carburetor inlet (Z) = 0.254 m (10") 
• 	 Nozzle cross sectional area (A N) 
• 	 Nozzle diameter (d N) 
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VN= [ V2 - ~P - gZ ]"2 

:. VN = 59.3 m/s 


VNAN=VA 

:. AN = 0.0012 m2 


d N = 0.039 m ( 1.5" ) 
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6). The design of the drive shaft is based on material from " The Design of U

joints and Drive Shafts", located at MSU library, (TJ 1059.S3313) and the 
calculations and related material are in Appendix E. We explored three drive 
shafts to be used as the coupler between the engine and dyno. 

• 	 The first concept was to use a drive shaft with U-joints on each end of the 
drive shaft. After further investigation, we decided against this design 
because the U-joints did not offer enough flexibility for mis-alignment as is 
shown in Appendix E. The maximum degree of mis-alignment is 3°. We 
need at least 10° due to the length of the shaft needed to reach the dyno, 
and for other engines to be mounted to the dyno with a certain degree of 
flexibility. 

• 	 Our second concept was to use a flex joint as shown in figure 9. This 
offers excellent performance for the skewed, angular, and parallel mis
alignment, but the maximum allowable torque was 100 in-Ibs. Our 
minimum torque is 60 ft-Ibs of torque. 

Assumptions: 

• 	 incompressible flow 
• 	 steady state 
• 	 constant pressure and temperature 
• 	 fixed volume 

Calculations: 

Q = CFM = (RPM *d)/3456 = 0.069 m3/s (147.5 ft3/min) 
V = Q/A = 49.3 m/s 
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Flex Joint 
Figure 9 

• 	 Our final design choice is the use of a drive shaft with a constant velocity 
joint on each end of the shaft. This allows for skewed, angular, and 
parallel mis-alignment together with the torque requirements for our 
application. After consulting with Catco drive train specialists, we 
selected a drive shaft made for a 4 wheel drive Bronco. The splined 
shaft from the transmission was used in conjunction with a drive plate to 
be mounted on the engine side of the drive shaft and a couple was 
designed for the dyno shaft as shown in figure 10. The design 
specifications and calculations are as follows: 

Drive Shaft Design 

,-'".... .. 
.. .. "'-. ...... 1-_____ 

.... ~ . 

Steel flange welded 
to splined shaft 

Drive Shaft Assembly 
Figure 10 
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Design specifications: 

Acceptable torsional deflections for the obtained shaft are: 

• 	 Angle of twist (c!» = 0.08° per ft. for the 1.67 ft shaft 
• 	 c!> = 0.13° 

Angular deflection (8) calculations using the following equation : 

8 = 584TLlGd4 

where, 

L = 1.67 ft (length of the shaft) 

T = 300 ft Ib (Torque applied) 

Goo 12e6 Ib/ft3 (shear modulus of steel) 

d = 0.208 ft (average diameter of shaft) 


8 = 1.67e-4 ft (0.002") 
c!> = 0.09° (1.6e-3 radians) 

Which is within our acceptable limit of 0.13°. 

7). 	 Heat exchanger design for the cooling system resulted in a counter flow, 
closed system heat exchanger as shown in figure 11 . Reasons for not using 
the existing radiator are as follows: 

1). 	 The current radiator was damaged and leaking. 

2). The use of a glycol - air exchanger in the room could significantly 
raise the air temperature in the room, causing changes in the density 
of the air and possibly causing discomfort among the students. 

3). A water glycol counterflow exchanger would be relatively inexpensive 
to build, compared to a purchased, fully fabricated one. 

4). 	It made it easier to regulate the operating temperatures of the engine 
by controlling the cold water inlet to the exchanger using a valve. 
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Heat Exchanger Design 
Figure 11 

HEAT EXCHANGER DESIGN: 

The basic design was the use of copper tubing for the high pressure side and a 
CPVC pipe found in the EPL for a cold water bath. 

Several iterations were carried out to determine the size and length of the copper 
tubing using the NTU method. Some research was done concerning the amount of 
water or glycol that would be required for the base calculations of 200 HP. Several 
calls were made as to flow rates specified by area radiator repair shops and also by 
doing a calculation to determine the flow. Optimum flow for 200 HP was about 14 
GPM. We chose a trial 1.0. of 1/2 inch pipe. We then reduced the velocity of the 
water through the tubes by increasing the number of tubes in the exchanger. Our 
final calculations arrived at a length of 3.12 meters. This turned out to be a few 
inches too long to fit in the CPVC tank, so another tube was added to use up the 
extra length left over. To help the mixing of the flow, several fins were added to the 
core. Clear end plates were also used to help students see what is inside the 
exchanger. The cold water flow is controlled by a simple faucet style valve at the 
inlet side. The tank then fills until the overflow port is reached at the top of the 
other end of the tank. waste water then flows out through a rubber hose to the drain. 
In the event of a problem with the core, both end plates can be removed to gain 
access. The calculations are listed below. 
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• Design Specifications: 
• Mass flow rate of glycol = 14 GPM =.928 kg Is 
• Volumetric flow rate of glycol = 8.768 E -4 m"3/s 
• Mass flow rate of water = .5 kg Is 

• 	 Operating temperatures: 
Th in = 2350 F = 112.70 C Th out =2200 F = 104.40 C 
TCln =600 F =15° C 

• Specific heats were: 

cp glycol = 2742 j/(kg K} @ 100 C 

cp water = 4182 jl (kg K) @ 15 C 


• Effectiveness = Cph (Th in - Th out }/(C min ( Th in- Tc in)} 

Ch = mh CPh = 2544 w/K 
ec= me Cpe = 2090.9 w/K 
c min = ec < Ch => 2090 .9 w/K 
effectivenJSs<?-:1038 % 

::;::::>" 

This data was then used to calculate the following results: 

Glycol 

Re i= 11000 

NUl = 99.8 


hi = Nu kI Di = 2068.2 w/m"2 K 


Water 

Reo = 4800 

NUo=10.5 


ho =3400 w/m"2 K 

Umin = 1/(1/hi+ 1/ho} NTU = .115 Cmln = 2090.9 w/K 


A = NTU Cminl Umin = .187 m"2 L= 3.12 m of pipe 

After the length of the pipe was determined and the fabrication was completed, the 
system was put on-line to see what kind of cooling was taking place. The system at 
idle and no load situations above idle required only a minimal amount of flow 
through the cold side of the exchanger. Testing for high heat loss can not be done 
until loading of the engine can take place next year but the fact that the system was 
designed for 200 HP and the current engine is 96 HP, little doubt remains that the 
system will not cool properly. More concern should be addressed with the 
possibility of leaks in the system due to time and use around the flanges that were 
bonded to the tank and around the hot side inlets to the tank. 
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CONCLUSION: 

The objectives that were stated in the fall report have been successfully met. The 
engine will run on the stand with no problems, the measuring devices are working 
properly, the control stand has been fabricated and has space for future data readout 
devices. The only unfinished business concerns the shaft coupler. The shop 
employed to fabricate it will not have it completed before the end of the quarter. It will 
be ready about one week after the quarter. We have met the criteria that was placed 
before us in the fall of this school year. 

ITEMS OF CONCERN: 

There are a few things that next year's group needs to be aware of concerning the 
operation of the engine. There will be a need to prime the engine if it sits for a whi le to 
get it to start. There is also oil available in the room as it needs to be changed. Care 
must be taken when running the engine without a tachometer on-line to monitor the 
rpm. The engine doesn't 

have a rev limiter to protect it from running over the red line. The clutch parts are all in 
the room in the event that the next group wants to install it. It may be useful to use the 
clutch to run the engine under no load cases to determine the no load heat output. It 
may also be easier to start the engine with the clutch disengaged than using the dyno 
as a starter. In the event that the dyno is used as a starter, the wiring MUST be 
changed for the ignition system to prevent the starter from engaging. 
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APPENDIX A 

• Engine and Dyno Specs. 
• Cost analysis for assembly of Engine 
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Cost Analysis to complete the assembly of the V-6 and V-B engines: 

Computer module ( Lagers Dodge) ------------------------------------ $ 307.50 


Wire harness ( Lagers ) ------------------------------------------------$ 401.25 


Torque converter & hardware ( Lagers) ---------------------------$ 205.29 

Starter ( Auto America ) ------------------------------------------------$ 109.00 

Crank shaft pulley & hardware ( Lagers) --------------------------$ 3344 

Water pump pulley & hardware ( Lagers) -------------------------$ 22.32 

Motor mounts & hardware ( Lagers) --------------------------------$ 61.81 

Exhaust "Y" pipe ( Lagers) ------------------------------------------$ 72.75 

Muffler & Catalytic converter ( Champion Auto) ---------------$ 192.00 

Total Cost __________________________________________________ $ 1405.36n ___- --------
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• Chevette Engine Specs. 
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Specifications 

Forln 


Passenger Car 


( 

( 


METRIC (U.S. Customary) 


Manufacturer 

CHEVROLET MOTOR DIVISION 
GENERAL MOTORS CORPORATION 

Car Line 

CHEVETTE 

Mailing Addless 

CHEVROLET ENGINEERING 
Model Year Issued: 

SEPTEMBER,1980 
30003 VAN DYKE 
WARREN, MICHIGAN 48090 

1981 
. 

RevIsed (-) 

~ "",or"'_'lon contalnea herein '5 pro::pare<l dlSl"buteCl by . .ano IS sOlely Ii'll responSibility at the automobile manutaClu""9 tompany 10 ...1'1051' prOducts II reliues Questions 
conc:etn'no these 5pec'''callons SI'IOUICl b~ dorecled to the manufacturel ..... l'IOse address ,,5 shOwn above. ThiS spee"'cahon lorm ..... n oeveloped by automobile manufaclunl'1Q 
c.om~nles unCler me ausplc~5 of the MOlor Vehicle ManulaClurers ASSOClal,on of the Unlled States. Inc 

TI'I.e Gene-at Spec,hcallOns nele,n are !!"Iose ,n e!!eci iU dale o. comPilation and are subject \0 change WI\hDul nol,ce by the manu'atlutt" 

MVMA··C-81 

, 



MVMA Specifications Form 
Passenger Car 
METRIC (U.S. Customary) 

Table of Contents 

I 

1 

2 

3·7 

7 

8 

9 

10, 11 

12·14 

15·17 

18 

18, 19 

20 

21 

22 

22 

23 

24 

25 

26·30 

31·35 

36 

Car Models 

Power Teams 

Engine 

Exhaust System 

Fuel System 

Cooling System 

Vehicle Emission Control 

Electrical 

Drive Units 

Tires and Whee ls 

Brakes 

Steering 

Suspension - Front and Rear 

Body - Miscellaneous Information 

Frame 

Convenience Equipment 

Vehicle Mass (Weight) 

Optional Equipment Mass (Weight) 

Car and Body Dimensions - including Fiducial Marks, Glass, Lamps 

a\\Q. t\eaQ.\am~ ~\\a~e 


Car and Body Dimension Key Sheets 


Index 


NOTE: 
1. 	 This (orm uses both 51 metric units and U.S. Customary units. The Metric unit of measuremen\ is presented Iirs!. and the U.S. 

Customary unitlollows in parentheses. 

2. 	 UNLESS OTHERWISE INDICATED: 
a . 	 Specifications app ly 10 standard models w ilhout optional eQuipment. Significant deviations are noted. 
b. 	 Nominal design dimenSions are used thfOughout these specific:ations. 
C. 	 Al l linear d imensions are in millimeters (inChes). and all mass (weight) specifications are in kilograms (Pounds). 

3. 	 The Genera~ Specifications herein are those in effect at d ate of completion and are subject to change without nolice by the 
manufacturer. 

4. 	 A printed or computer lape supplement containing additional Car and Body Dimensions and/or drawings (based in part on SAE 
J,tOOa " Molor Vehic le Dimensions") may be available from the manufacturer. 
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MVMA Specifications Form Cat Line CHEVETT..."E__-,-....,.-:-_ ___ _ _ 
Model Year 198) ' 55 ueo _~9 - ,-,O,--_ ReYised (. , _ _ _ _,,--,8Passenger Car 

METRIC (U.S. Customar)') 

Car Models 

-

I 

I 

Ie 

I 

I CHEVETIE MODELS FRONT REAR 

I 
2-Door Hatchback Coupe 1TB08 2 2 
2-Door Hatchback Coupe 1TJ08 2 2 
4-Door Hatchback Sedan 1TB68 2 2 

I 

I 
I 

·c NOTE: Any Specifications on the Fo1lowing Pages that are Specifir 
California Requirements are Indicated According1y.

II 


I 

I 


I 


I 


• 
I 
I 

\~ 

Mooet DescnptlOi"l Make. Carline. Series. BOdy Typ@ No 01 Oesignated Sealing Pos.tlons Max Trunk/Cargo loaa
(InClude line Draw ,ngs IMlgr's Model Codel (F ronl/.Rear) Kilograms (POu nO Si 
01Ven.e les. If Desired) 

MVMA·C81 Page 1 I 



_.... - . +-- . ' - -. 

MVMA Specifications Form Car Une 

Passenger Car Model Year 

METRIC (U.S. Customary) 

Power Teams (Indicate whether standard or optional) 

- -.-- -_... --_.- -_. _..-

1981 Issued 9-80 Revised 1-) 

SAE Net bl"lp (brake horsepower) and net torque co rrected to 8S· F and 29.38 In . Hg atmospher iC pressure 

ENGINE 
AXLE RATIO 

SER IES SAE Net at RPM 
AVAILABILITY Oispl Compr . Exhaust TRANSMISSION IS!d Ins tl 

ti ters Catb. A~!IO .W Torque System· {Ind icate AJC rat lol 
(In31 Barrels) r(bhPI N·'" BASE OPllb.. tt.)

3.36:1* 
70BASE - ALL L-4 82 MAN 4-SPD - BASE 3.70 :1 -

STATES 1.6 2 8.6: 1 
@ @-

S 
1(3.75:1 LOW) 

~98) 5200 "24 00 AUTO 'lBOc'-AVAIL 3.70: 1 -
Ll7) - (AUTO '200c'-AVAIL @ 

~~ 
p <-ll\ t ~/;. 

* With IT 08 on IC No Av a 1ab1 e . \ 
Y - P. w ,., . 

. ;...--,;;. 

LIMITED SLIP DIFFE~ENn f\L NOT AVAI ABLE. 

(@) AIR CON DInON~NG NDT AVA LABL . 

S- Slngle D-Oual 

MVMA·~1 Page ~ 
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I 


I 


•
•
•
• 


I 

I 

I 

I 

I 

I 
I 

MVMA Specifications Form Car Lino __CH_E-;-V"'E"'TI,.-E_ 
1981Model Vo.r _----'-"-''-'--__Passenger Car 

METRIC (u.s.Customary) 

1.6 LITER L-4 (98 CID)engine Cescrlptian.fCartl. 
Engine Coda 2-BBL CARBURETOR 

RPO L17 

Engine - General 

_ __n-..,..",.-_ ________ 
9-80Issued ______ Rev;sed (0) _____ 

Type (in line, V and Angle, Ftatl OHC TNI TNI' 
Locallon (Front, Mid, Rear) 

Engine Installalion position 
(transverse. longitudinal) LONGITUDINAL 
Number of IFront TWO 
mIg. points IRear ONE 
No. 01 cylinders 4 
Bo,. 82 (3 .23\ 
Shoka 75.7 12.9fll 
Piaton OisplaC&m8nl c mJ (in3 ) 1605 198.0\ 
Bora Spacino (Cil 10 ell) 91.413.61 
Cylindef Block Matarial r.AC;T All OV TRON 
C~l j ndar block deck he.ght 198 17 .8\ 
Deck clearance (minimum) 
(above or belo" blOCk) '0' 
Cylinder Head Material CAST ALLOY IRON 
Cylinder He,d Volume cm 3 43.6 
Head Gaske' Thickness 
(Compressed) .031 
Head Gaske1 Volume _ cm 3 4.8 
Minimum Combustion 
Chamber VOlume - ern3 42.7 
eyL No. ~ystem IL Ba"" 1-2-3-4 
(front to reilr) 9' J R. Bank 

Firing Order 1-3-4-2 
AltCommended fuel 
(le.cjed. unleaded) UNLEADED 
Fuel antiknock inde.. 
(R + M) 87 

2 

Total dressed engine ma•• (wU dry • 144.1 (317. 7l ~ 

Engine - PIstons 
Material CAST ALUMINUM ALLOY 
DesCription and finish 
(Flat, dished, dome, etc .) SUMP HEAD. SLI PPER SKI RT 

Mas~. g (weight. oz.) P i ~Hon Ol'lly 400 14.111 
Top lend . fi7 - .91 .026- .0351Clearance 

(limits) Sk irt ITop .020-.040 .0007- .0015l 
IBo«om 

NO. 1,infjl 72.65-73.05 2.860-2.876 
Ring groove No. 2 ring 72.65-73.05 2.860-2.876 
diameter 

No. J . ring 72.53-72.93 2.856-2.871 
·Ore!!tsed engine mass (weight) jn e l ude~ Ihe following: FRONT OF ENGINE FAN TO REAR OF ENGINE BLOCK 

INCLUDES ENGINE MOUNTS AND ACCELERATOR CONTROLS. 

.. Rear of engine - drive lakeoff. 
View from drive lakeoff end 10 determine lett & right stde of engine. 

MVMA·C·81 Page 3 
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______________ _ 

MVMA Specifications Form Car Line _ --;-C=cH:-:EV T..=E'--__-c"'....-_ _ _______"':...:E:..:T-.:.
Model Year _ =,-,-__ Issued _ ____ Re.,sed to ) _ ___Passenger Car 1981 9-80 

METRIC (u.s. Customary) 

Engine OescriptlonfCarb. 1.6 LITER L-4 (98 CID ) 
Enoln. Code 2-BBL CARBURETOR 

RPO I 17 

FunC\lon 
(top 10 

bouoml 

No. 1. Oll a r compo 

No. 2, oil or c omp o 

No. 3, oi l or compo 

Do.c"o';on- UPPER - NODULAR IRON, MOLY 
... . 1.".1. co. , 'ng. CHANNEL, BARREL FACE (A)

Compfes I--c:'e'.:.,c, ,,-_Tii...-__--\--,==---:--::-=-:-=-;;--,-=:-;:---:== 

011 

Expander s 

Width B 
G.p 

Descrlph on 
matenal , coal i ng. 
e fC . 

W idth 

G.p 

Engine - Piston Pins 

(2) RAILS-STEEL, CHROME PLATED 
(1) EXPANDER-STAINLESS STEEL 55-50 

Engine - Piston Rings 

Materia l f:HROMJ 11M STFFI 
Length 

Diameter 

69.7-70.3 (2.744-2.768) 
22.992-22 .995( .9052-.9053) 

Type 

locked ,n ,od . In 
PISlon, float lno. etc . 

B I In rod Of Pisto n 

LOCKED IN ROO 
NONE 
--

ush.n9 I M,.terlal 

Clearance 

Oi reoCllon & 

In pist on 

In rod 

amount offset In pi510n 

.003-.007(.00012-.00027l 

THRUST SIDE-1 .5(.059) 
Engine - Connecting Rods 

Malena! FORGED STEEL 1141 
Mass. 9 (weight , oz.) 354 (12.49) 
Length (centsr to eenler) 122 (4.803) 

Matenal & Type PREMIUM ALUMINUM 
Be.rlng Overall length 1B.80-19.05 r.74-.75) 

Clearance llim lts) ,31- . 52 (. OB- ,OliO) 
End Pla y 11 - . 1? (. on4- OJ?) 

(A) LOWER - CAST ALLOY IRON, TAPERED FACE, BARREL FACE. 
(8) LOWER - 1.958-1.981 (.0771-.0780) 

• 


http:1B.80-19.05


•• MVMA Specifications Form 
Passenger Car 
METRIC (U.S. Customary) 

• 
Engine Description/Carb. 
Engine Code 

Engine - Crankshaft 

• 

II 

• 

Matenal 

Vibration damper type 

End thrust taken by bearing (No.) 

Crankshafl end play

IMalerial & type 

, Clearance 

NO. 1 

Journal 
NO.2 1<;101? ~ 17.R7'i 1?nnR'l ~ .7n'l7' 

Main dia. and No.3 
bearing bearing No.4 

o\/erall

I length No. 5 

NO.6 

I No.7, 
Dir. &. amI. cyi. olfset 

No. bolls/main brg. cap 

CrankPIn Journal diameter 

Engine - Camshaft 

NODULAR CAST IRON 

RUBBER MOUNTED INERTIA 
5 

--010- .020 (.004-.008) 

PREMIUM ALUMINUM 
nnR_n7d { nnm-.00291 

151.012,,-]1-875. (2.0OR3 X .7037' 

51.012 X 17 .875 2.0083 X .7037 
51.012 X 17.875 2.0083 X .7037 
51.000 X 23.875 2. 0078 X .9399 

---
---
---
TIlO 

4'i.QS8-4S.Q84 (1.809-1 .810) 

•• ...,J: 

-' 

• 

II 


L.ocatlon 

Material 

Bearings 

Tyoe of 
Ori\le 

Matenal 

Number 

Gear, chain or bell 

Crankshafl !;lear or 
sprocket matenal 

Camshalt gear 01 
sprockel mal&1'ial 

No. of links 

Timln9 
chain 

Chain Width

I0'Bell Pitch 

IN CYLINDER HEAD 

CAST ALLOY IRON 

STFFI RlInm BABBIn 
'i 

TIMTNr. RI'I T 

:'~~~~~~~T~~~~D 
CAST IRON 

100 

19 {.748) 
9.5 ( .375) 

iI 


• 


CHEVEnE 
Car Line _--=-:-::-::______-=-=________ _ 
Model Year 1981 Issued _ --=9,--..=8-=0__ Rev,.ed (0) _ _ _ _ 

1.6 LITER L-4 (98 CIO) 
2-BBL CARBURETOR 

RPO Ll7 

MVMA· C-81 Page 5 



MVM.::' Specificmions Form 
Passenger Car 
METRIC (U.S. Customary) 

Engine D es criptlon /Ca rb. 
Engine Code 

Engine - Valve System 

V al ~e Ima: 0 ' ty pe 
(I r:la_ e. ex,:'.a\.o s!l 

Imdlcate " 0 : i
IExhaust 

or cold) 

Timing 
(b a se'O on 
lop 01 
ramp 
OOln l$1 

; In take 

Val ve c losed 
O Uler N al mm 

Car Line 

Model Year 

ZERO 

ZERO 

CHEVETTE 

Soong \-,"=b:.. •:c�-';-'n."-'__+_____~'_;;_~~_"_::;_'_;~~~------------------------
; preSS. & lIal v9 open 

e . hau SI 
'o'alvt 

: lem;) ln N at mm 
lib. al In.} 

, Inner 
sp rt ng 

: press. & 

(157-179 @.886) 

NONE 

V,uve clase(l 
'Outer iN al mm 

: spnng !(~Ib~.-'.~I~'n~;~-_+-----~~~~.=~~~~---------------------____ 
;>ress & [valve open
leng'h N at mm 
~~-+I"b " ,nl (157-179@.886) 

v~.71 ,~e~c7,o~,~.~o---r.-----~--------~-~-------------------------
· ' ''ner 'I N at mm 
· SPring (10. at m ) 

· o r ess·&lv~.~,'-'e-o~~~n----+-----------------------------------------
;eng l h I N at mm NONE 

I at 'nJ 

NONE 

MVMA·C-e1 Page6 
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III. 
MVMA Specifications Form Car L;ne __::-C::H:-:E~V:..:E:.:n~E,--_--:--:-::-___ _ _ _ _ 

Model Year _-L1L9,,8....1__ Issued ----'9~-=-'8"'O"'______ Rev,sed (OJ ____Passenger Car 
METRIC (U.S. Customary) 

1.6 LITER L-4 (98 CID)Engine Description/Carb. 

• 
Engine Coda 2-BBL ·CARBURETOR 

RPQ 117 

Engine - Lubrication System . 

• I Main bear ings PRF"""rI, 
i Connecting rods PRE~""rI,Type of 

lubrica- Piston pins SPLASH 
Oon Camsnatt bearings PRFSC;IIRF(splash. 
pressure, Tappets PR,<;<alrll' 
nozzle) 

Tlming gear or chain NONEiii 
Cylinder walls .· 0 SPtASH 

• Oil pump type GEAR 
Normal oil pressure-kPa(pSi) at engine rpm 37Q (551 
Type 011 Intake (tioatlnO. stationary) STATTONARV 

• 
Oil filler system (full flow, part. other) .111 I I't OW 
Capacity of e/ease. less hlter.refill·L(qt.) 3.R (4.01 

• 

Oil grade recommendea (SAE VISCOSlry 

and tetnperature range) 

MINUS 6.6°C(20°F)& ABOVE 
MINUS 17.7°Cto+15.5°C 

(0 to GO°F) 
MI:~US 6.6°C(20°F)& BELOW 

20W-20,10W-30,10W-40,20W-40,20W-50 

10W.5W-30.10W-30.10W-40 

5W-20.10W-30 

Engine sefit'lce reom!. (SO. SE. etc.) SF 

Engine - Exhaust System 
Type (si ngle. single with cross-over, 
dual. other) SINGLE 
Muffler No..& Type (reverse flow. 
straight Ihru. separate reson-ator) ONE, REVERSE FLOW 
Resona.l0r No. & type ONE STRATr;HT THRII la) 

Branch 0.0.. wall thickness ---
ElhalJsl 
Pipe 

Main 0 .0 ., wall thickness 

Malerial 

44.45 11 7<;)
STAI NI 1'<;<; <;fEEt TIIR TN°r; 

Inlet· 
me-diate 
Pipe 

0.0. & wall thickness 

Material - .. 
50.R (2.0) 

ALUMINUM °STH"! . _. 
Ta.1 I 0.0. & wall thickness 44.4S (1. 751 
Pipe IMalerial ALUMINUM STFFI TIIRTNr; 

(a) CALIFORNIA ONLY. 

MVMA· C-Sl Page 7 



MVMA Specifications Form 
Passenger Car 

- -------  -----'-

METRIC (U.S. Customary) 

Engine Description I Ca~ . 

Eng ine Code 

1.5 __ 

(See supplement al ~ _ 

Fuel 
Pump 

Fuel 
Filter 

Carbuf~ 
10< 

Carburetor Supplementary Information 

Engme 
Dlsp!. 

!¥l odel Usage -l Trans m iSSion 
fi n .J ) 

MANUAL 

ALL 1.6 
(98) 

AUTOMATIC 

Engine - Diesel Information 

Glow pl ug 

In lector noule 
. [ Type 

IOpemnQ preSSUfe kPa. (PSI) 

Pre-Chamber deSign 

~ rManufacturer 
Fuel rnJe<:lton pum"r 

Type 

Supplementary vaCuum source (type) 

MVMA-C-81 

r: • ~dl 

Barrel 
Size 

PRI-32(1.26) 

Z-BBL -

SEC-36(1.417) 

---



- - - - -

I. 
MVMA Specifications Form Car Line CH EVEIIL-__ 
Passenger Car 
METRIC (U.S. Customary) 

EngiM D~$cription/Carb. 
Engine Code 

I: Engine - Cooling System 

I 

I 

I 


I 


I 


I 


I MVMA· C·B' 

Model Year 1981 Issued _ 9-80 ReVised ,e) ___ 

1.6 LITER L-4 (98 CID) 
2-BBL ~~RBURETOR 

RPn I17 


Coolan.t recovery system 
(std.. opl.: n<M"e) 

~<"d,ator cap relref valve pressure kPa (PSi) 

Cueula- . Type (choke. bypass) 
tlon 
\l'Iermostai i SlarlS to open at • C (·F) 

Type (centrifugal. other) 

Water GPM 1000 pump 'pm 

pump Number of pumps 

Drive tV-bell . other) 

r aeatlng Type 

By,pass recirculation Iyoe {lOter" ext .) 

RaOI&tof core :ype (cross·llowj 
verltcal. cellular. lube and fin, other) 

Cooli ng : '/0,"11'1 healer  L(qU 1*\ 
Syslem I Without heater L(Qt.) 
Caoaclty ( ~~ @I pI eQuIpment-specify L (Qt.) 

Water JackelS lull length of cyl. (yes. no) 

Waler all around cylinder (yes. no) 

Numbe~ and type 

L.ower 
(molded. straight) 

In.slde diameter 

I Numoer and type 
Radiator I (moldec . straight) 
hose Upper 

InSide diameter 

Numoer and Iyoe 

By·oass 
(molded. straIght) 

Inside diameter 

Width 

Standard HeHJflI 

Thickness 

Width 
RaoialOJ 

(Corel Ale Helllghl 

Thi ckness 

Width 
Heavy 

HeigM
duty 

Thickness 

Number 01 blades &. type· 
FleJ; /SOlld 

Foe Diameter
(Standard) 

Aatro - Jan to crankshaft rev 

I ;=a(1 cutout type 

i Drive Type·Number of Fans 

No 01 tllades and soac lng 
Foe ! Diameter 
(opllonal) 

i=l.allo- fan 10 c rankshalt lev. 

Fan cut 'out type 

IDrove Type·Number 01 Fans 

(*) BASE TRANSMISSION 
(@) WITH AIR CONDITIONING 

STANDARD 
103.4 f1S.0T 

CHOKE 
88 (190)

CENTIHFUGAl ; 

ONE 
V-BELT 

DOUBLE ROW BALL 
INTFRNAI 

CROSSFLOW, TUBE & CENTER 
R 1'>7T<l-'1'>\ 

~~iD;:;-;:nIiT 
8.76(9.251

YES 
YES 

ONE, MOLDED 

ONE, MOLDED 

NONE 

4?1'>7 (ll'>R
-.'17'" iliR 
~~ i1 -'4 

:1%7 r,-,. .~ 

~? ~-:-A 

~l " i 1 ?A 

4 STAr.G~Rm 

330 (' ~ n' 

NONF 
V-RFI T - ONF 
7 <;T 
1fiilT14 . , 7 

~ 
V_R~IT _ nN~ 

... 

Page 9 
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MVMA Specifications Form Car Line CHEVETIE 

Passenger Car Model Year ]98] Issued 2-~-2._ _ Revised (-) _ ~ _ ~ ._ 
METRIC (U.S. Customary) 

-
• 

Engine Description / Carb. 1.6 LITER L-4 (98) 
Engln. Code 2-BBL. CARB. 

RP() I 17 

Vehicle Emission Control 

I Ty_p~..'tlr. '_'1< . ' ~~~e~n9Ine AIR INJECTION W/COMPUTER COMMAND CONTROL 
Typ. 
I I-cm' (In'l 

I ~~:.",on O"v. oa"o 
Pump O".. tyP. 

Rei •• , ,.Iv. (lypel 
.II 

Fill.. I 

Air dlstrlbullon 
(head. manifold . etc.} 

." Poln, of en"y 
Syslem Io;oc"on 'vbe I.d. 

Chock val .. type 
Backll•• ' (lype) ~ 

Type (controlled flow. 
CONTROLLED FLOWopen onliee. other) 

Valve Iyl>' Mflnl" ~TED SHUT-OFF & INt:: 
Va'v.'oca'.on INLET MANIFOLD 

l~~av': ~ Cont,ol enO'9' 'OOlee rARRllRnnR VArliliM 
Exhaust E,",",I ,ou'te MANlEDLD
Emis sion 
ContrOl Il ion System "",ust coole, ',pe NONE 

Q,lf lce no.and .',. ONL 
POInt 0 1 er;hausl Injection 
(spacer, carburetor. INLET MANIFOLD 
manilold.othel) 

Catalyst 
IType PI ATTNIIM. P~ InTIlM 
IVo.ume  L IIn3, 2,622 

yO , ",p. SUiGl 
$""m , . locallon RI'"NI'"ATH RIO III 

~nT ATR 11-11'"1 'All V I.n ATO rl.A",," 
R"r.;III~TE~ AIl[l-MIXES HI'"ATiilll.JIt tJTT~ 

INt:: rnl n ATD Tn Ol'nllr. ~VnDnrd"Rn" 
nlT~~TnN 

Othef 

MVMA·C-81 Page 10 
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I 
I. 

MVMA Specifications Form Car Line CHEVETIE 

Passenger Car Model Year 1981 Issued --,,9_-,,8,,0__ Revised (0) ____ 


METRIC (u.s. Customary) 

~(~ 

I 
 1.6 LITER L-4 J,98 CrD)Engine Description/Carb. 
Engine Code 2-8BL CARBURETOR 


RPO L17
I Vehicle Emission Control (Continued) 

I 

I 

I 


•
• 

Ie 

I 


I 

I, 


I 


IType (venlllal8s to almos .. 
Standard 

. lnduction system, other) 
Optional 

Make and model 

Location 

Crankcase 
Control 

Emission 
Unit Energy source (manifold 

Control vacuum, carburetor, other) 

Control method (variable 
orifice, fheed orifice, other) 

Discharges (to Intake 

Complete manifold, other) 

System Air inlet (breather cap, other) 

Flame arrestor (screen, other) 

Thermal expansion 
vOlume-dm3 (ft 3 ) 

Relief Pressure 
kPa (pSi) and location 

Vacuum rellel 

Fuel kPa (pSi) and location 

Tank vapor·llquid 
separator type 

Vapor vented 10 
(crankcase, 
canister, other) 

Evaporative 
Emission 
Control 

Carbu- Vapor vented to 

etor (crankcase, 
canister, other) 

Storage provision 
(crankcase. 
canister, other) 

Vapor 
Storage 

VOlume-dm3 (tt 3 ) 
or capacity (grams) 

Control valve 
type 

INDUCTION SYSTEM 

A.C. 
VALVE ROCKER COVER 

MANIFOLD VACUUM 

VARIABLE ORIFICE 

TNI lOT MANIFOLD 
~ II Til r.l FANFR 

INTEGRAL WITH FUEL TANK 

CANISTER 

CANISTER 

APPROX. 3D GRAMS 
VACUUM DIAPHRAGM CONTROLLED 

lcr 

I 

I 

I 

I \. 

I MVMA·C·B1 Page 11 
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~ 

MVMA Specifications Form Car Line CHEVETTE 
Passenger Car Model Year 19B1 Issued 9-80 ReVised ( -I 

METRIC (U.S. Customary) 

Engine Dcscfiplion I Ca rt!. 
Engine Code 

Electrical - Supply System 

Ballery 

Generator 
o' 
Allernat OI 

Regu latot 

Temperal ure _ · C {' F)Vol!ag e 
test Load A conO,· 
lIons Olher 

1.6 LITER L-4 (98 CIO)
2-BBL CARBURETOR 

RPO I 17 

Ma;.;e and Mode r DELCO 'FREEDOM II' 
vc,; age R19 . V & Tot al Plales 12V 
SAE Oeslgnation No. otl MI N. Kl:.5. CAl'. ~ ~j~l
anOlor capacity 75 MIN. RES. CAP. A/T 
location ENGINE COMPARTMENT. R. F. 
MaKe DELCO REMY 
Mooer 11 00138 
Type and r<lling 42 
Output at engine idle (neutral) A 

RailO Gen . to erls rev. 

Make DELCO REMY 
Mooel 

TYDe MICRO CIRCUIT UNIT; INTEGRAL \lITH DISTRIBUTOR 
Regu · VOltage 

la led Current A 

Starting Make DELCO REMY 
Motor MOcel 

Engagemenl Type POSITIVE SHIFT SOLENOID 
Pinion engages 

Motor rrom {lron l. rearl REAR -
Dnve 

Pinion 9 
Numb er ! Manual 153olleet" Flywheel 

I .uto 1<;~ 

Electrical - -Starting System 

MVMA·C-S1 Page 12 
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I MVMA Specifications Form Car Une _ _ C_H_E_V_E_TI_E____ _ ,-,:--_____ ____ 

Passenger Car Model Year 1981 Issued __.=9_-..::8,,0,-_ Re"sed I. ' ___ _ 

METRIC (u.s. Customary) 

( 
.. 

I Engine De sc ription/Carb. 1.6 LITER L-4 (98 CID) 
Engine Cod_ 2-B8L CARBURETOR 

Rpe I 17 

I Electrical - Ignition System - Distributor 

IManual 1110580

I Distributor ,

JAutomatic 1110580 

I 
~ !Manua l ls"BTC 

Timing 

IAutomatic 18"BTC 

I 

II 
iii 

IC 
II 

• 
II 
-• 

II 

•• 
II \ 

• 

CENTRIFUGAL ADVA.Nce 
Dis tnbutor Cran'-.shalt Degrees at Engine RPM 

Model 

Start Inlermediate Maximum 

1110580 DOES NOT APPLY 

VACUUM AOVANCE 
Cranks ria!! D8CJ. at kPa (in. of Hg.! 

Starl MaXimum 

I . 
MVMA·c.a1 Page 13 
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MVMJ.;. Specifications Form Car Line - - T';'*'''''''-'-''-----------------I 
Passer:ger Car Model Year _ .-:..:.=..:...-__ Issueo "-- ""' Revised (.) ___--.:1_~9_80__ 
MeTRIC ,U.S. Customary) 

englnfl DfI'Scription I C.rb. 
Engine Code 

Electricai - Ignition System 

I ,Type 

COlt 

Spark 

Plug 


Electrical - Suppression 

Locations & type 

Electrlc£/ - Instruments and Equipment 

Wind· 
shield 
Was"'! 

Hom" 

Charge 
Indicator 

Temperature 
Indicator 

Oil pressure 
Indicator 

Fuel 
Ind icator 

Wind
,hield 
Wiper 

4.5-6.0 @12.5 VOLTSCURRENT DRAW (Al PER HORN 
PARKING BRAKE WARNING LIGHT AND BRAKE FAILUREOther 

WARNING LIGHT, RESTRAINT SYSTEM WARNING LIGHT 

MVMA· C-81 Page 14 
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I . MVMA Specifications Fonn Car Line _-::C::.H.::.EV:.:E:.:n~E,-___.,,--;;-;;-_________ 
Model Year ----'1.29"'8.!.1___ Issued _ ",9_-",8-,0__ Re, ised (0) ____Passenger Car 

'c
•
•
•
•
•
•
• 

IC 


•
•
•
•
• 

I 

•
,'. •i 

I 

METRIC (U.S. Customary) 

Engine Oescription/C.rb. 
Engine Code 

1.6 LITER L-4 (98 CID) 
2-BBL CARBURETOR 

RPO 117 
Drive Units - Clutch (Manual Transmission) 

Make &. type BORG &BECK. DIAPHRAGM 
Type preSSUt8 ptale springs 

Total spring lo ad N (lb.1 
No. 01 elutch driven d iscs ONE 

Material MOl OFO TYPF 
Manufacturer Rn~r:: It RFCK 

I Part Number 

Rivets/Plate 1Ii 
Rivet size 11;1 y ~ 411.141 Y ?11\ 
Outside & inside dia. 1RO )( 131 (8 .0 X 5.16) 
Total ell . area·cm 2 (in.2) 239.5 ' (37.14) 
Thickness 3.35-3.51 (.135-.145\
IEngagement Cushion 
Imet hOd LAT SPRING STEEL BETWEEN FACINGS 

CIU1ch 
lacing 

Re lease IType &. methOd 
bearing . 01 lubtica tlon INGLE Ilnw RAI I PArKFO ~ .;;r:-AI r:-n 
Torsional 1MethOd: springs. 
damping frict ion matenal COIL SPRINGS 

Drive Units - Transmissions 

Manual J.speed (sid.. opt. . N.A.) 

Manual " ·speed (std .. opt. , N.A.) BASF 
Manual 5-speed (510 ., opt ., N.A.) NA 
Manual overOrive (std ., opt., N.A.) NA 
Automatic (sta., opt., N .A .) AVAIIARIF 
Automatic overdrive (std ., opt., N.A.) N.A. 

Drive Units - Manual Transmission 

Number of f()I"Ward speeds 4 
l in first 3. 75 
·lln_ 2~16 
'l n third 1 3RTtansmls,-. 

$ion ratios lin fourth l.nn 
In fifth 


In O¥efdfi¥e 


In..-.o 
 3.R? 
Synchronous meshing, specify gears AI I FnRW~Dn t::FARS 

Shift le'l8l' location FLOOR MOUNTED 

CapaCIty - L (pt.) 1.6 (3.4) 
Type recommended GL-5 GEAR LUBRICANT 

Lubricant Summer 80W or 80W-9OSAE vis
cosity Winter 80W or BOW-go 
nu_ 

Extreme cola 80W or BOW-gO 

MVMA·C·S1 Page 15 
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MVMA Specifications Form 
Passenger Car 
METRIC (U.S. Customary) 

Eng ine Description/Carb. 
Engine Code 

Car Une __fCiH~Eiv=E.:.n.:.E",--_ __--;:--;:~_ _ _ _ ___ -.:;: 
Model Year _ _ ____ Issued _~9_- 8"'O"-_ Re" sed (oJ __---' 

1.6 LITER L-4 (98 CID)
2-BBL CARBURETOR 

Drive Uniis - Automatic Transmission 

Type (desct lbe) 

Selector 

Gear 
Ratios 

Torque 
Con-.ene< 

Lubncant 

Special transmissIOn 
features 

CONVERTER WITH PLANETARY GEARS 

Drive Units - Axle or Front Wheel Drive Unit 

Description SEMI-FLOATING WITH HYPOID OVERHUNG PINION GEAR 

Axle or Transaxle Ratio and Tooth Combinations (See ··_orT.ams" 'or "". '.';0 ."0 •. ' 

Axle RallO or O....8faU Ratio 

No. at 
teeth 

(: 1 ) 3.70 

MVMA·C·81 Page 16 
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MVMA Specifications Form Car Line ___--'C"'-H'-'E'-'V.!:Ec!.n~E_ _ ____________ 

Passenger Car Model Year ----.l9.Bl__ Issued 9-80 

METRIC (U.S. Customary) 


Enginlf Dncriplioni Carbo 
Engine Code 

2- DOOR COUPE 	 4-DOOR SEDAN 

Drive Units - Propeller Shaft - Conventional Drive 
Type (strau1hl lube. tube-in· tube. 

(a)inl ernaJ-elllernal damper_etc-l 

'".ranual J.speed \t ans. N.A. 

Manual 4-speed trans. 50 .8 X 731 .5 X 1.40 50.8 X 808.2 X 
Quter (2.0 X 28.8 X .055) (2.0 X 31 .8 X
dlam. II 
length· II 
wa ll 

Manual 5·speed trans. 
thic k· N.A.ness 

Overdrive N.A. 

Automatic Iransmlssion ( b) 50.8 X 586.0 X 1.40 50.8 X 662.2 X 
(2.0 X 23.1 X .055) (2.0 X 26.1 X 

Type (plain . 
ANTI-FRICTIONIn ter· Ianti -frict ion)

mediate 
bearing Lubn c alion (litting 

PREPACKprepack) 

Type SPLINE 
Slig Number 01 teeth
Yoke 27 

Spline 0 .0 . 28 (1.12) 
Make and Mfg. No. 

I Front ~ir.TNJlW ?~ 
I Rear 

Number useo --run 
Universal Type (ball and trunnion, erou) CROSS
10ints 

Rear attach (u·bolt. clamp, ale.) U-BnIT 
Type (plain, 

Bear ing 
anti·friction) 

Lubflc, (lilting, 

ANTI-FRICTION 
prepack) PREPACK 

Orive laken through (lorque lube 
or arms. springS) JlQM<:' 
Torque laken through (torque lube 
or arms. springs) TOROIIF" TIIRF" 

1.40 
.055) 

1.40 
.055) 

• Center to center of universal joints . Of to centerline oj rear attachment. 

(a) 	 STRAIGHT TUBE ATTACHED TO 'U' JOINTS TO A SOLID STEEL PINION EXTENSION. 

A TORQUE TUBE HOUSING EXTENSION SHAFT IS BOLTED. 


(b) 	 TUNED TORSIONAL DAMPER USED WITH AUTOMATIC TRANSMISSION. 

MVMA·C·81 Pa~e 17 
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MVMA Specifications Form 
Passenger Car 
METRIC (U.S. Customary) 

Eng ine. Oescriptionl Carbo 
Engine Code 

CHEVETTECar Line __-:-=.,-___ _ ___ _ ___________,' 
Model Ya., 1981 Issued _,C9",-",8o.0,,--__ 

2-DOOR HATCHBACK 
COUPE 

4-DOOR HATCHBACK 
SEDAN 

Drive Units - Tires And Wheels (Standard) 

Inflalion 
pressure Front·kPa (pSi) 
(cold) lor 
recommended 
max: . vehLcle Rear·kPa (psi) 
toad 

Drive Units - TIres And Wheels (Optional) 
Size, l oad rj1n98. pl y P175/70R13 (BW WW WL) 
Type (bIas, radial. elc.) STEEl BELTED RADIAL 
Wheel type &. material 

Rim (size, flange type, and offset) 

Size, toad range. ply 

Type (bLas. radial, ale.) 

Wheel type &. material 

Rim (size. f lange type. and offset) 

SLze, load range. pty 

Type (bias. radial. elc .) 

Whe-el type & material 

Rim (size, flange ty~e, and offset) 

Size, load range, ~ ·f 

Type (bias . radial , elc.) 

Wf'leef Iype & material 

Aim (sIze. trange type, .00 offset) 

Spare lire and ....neel 

(il COI'Il iQurelion is d ifferent than 

road tire or ....heel , describe 

OPtIonal spare lire andlor wheel) 

Brakes  Parking 
Type of control GRIP HANDLE 
Loc~tion of contrOl ON FLOOR BETWEEN SEATS 
Operales on REAR SERVICE BRAKES 
" sepa-

Type (Internal 0' external) --
rate from Orum diameter --
service LininQ size (Iengtn x --brakes 

.... idth x thlcknessl 

(*) BLACKWALL STANDARD ON MODEL lTJ08; WHITE WALL STANDARD ON MODEL lTBOO. 

MVMA-C·81 Page '8 
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MVMA Specifications Form Car Line __~C,:,H-:E~y",En.LLE,,--_ __-;;-=_ _ _ _______ 
Passenger Car Model Year 1981 Issued _",9;,.-_8,,-0,-__ Rey;sed (.J ____ _ 

METRIC (U.S. Customary) 
Body Type A.ndlOr Engine Displacement

( 


2-DOOR COUPE 4-DOOR SEDAN
( ' 
Brakes - SelVice 

• • 'Tolal swel'l area for four brakee. (Drum brake: Widest lining contact width tOf eech brake x Its conlaet cucumference.) (Disc brake: Square 01 Outer Won.;t 
Oia. minus Square 01 Inner Working Ola. multiplied by Pl/2 fO( each brake.) 

Drum 
Front 

Brake Type Rear 

(sid" Opt.. N."'.) Front 
Disc 

Rear 

Sell·adjusting (sid.• opt.. N ."'.) 

Spe~ial IType (proportion. delay. metering. other)
Valvlng 

Power Brake (std .• opt.. NA) 

Booster Type {ramote. integral, vae., hyd.• etc.} 

Anti -skid device type (SId., opt., NA) 

Effective area - cm2 (In.2). 

Gro!s lining ar.a-cm2 (;n.2)•• 

Swept area -cm2 (in. 2).... 

Outer working diameter 
F 

R 

F 
Inner working diameter 

A 
Flotor 

F 
Thickness 

R 

F 
Material & type (vented/solid) 

R 

Diameter I F 
Drum (nominal) I R 

Type and mater ial 

WhHlcyl- Front 
inder bore Rear 

Master Bore 
Cyllnd8f' Stroke 

Pedal arc ratio 

I.ine pres!ure at 445 N (100 lb.) pedal load-MPa (psi) 

lining Front 
Clearance 
Per Shoe Rear 

Bonded Of riveted, rivetsiSeQ. 

Rivet size 

Manufacturer 

Front lining Code 

Wheel Material 

•••• Iprim. or oul-bQard 

Size ISecond or In· board 

Brake Shoe lflickness (no lining) 

lining Bonded or riveted, rivetslS&g. 

Manufacturer 

lining Code 

Rear Malet'ia l 
Wheel •••• IPrim. or oul-bOard 

Size !Second or in·board 

Shoe thicknes! (no lining) 

• Excludes rivet holes, grooveS, chamfers. etc. 
· 'Includes rivet holes, grOOVe!. chamfers, etC. 

N.A. 
STD. 
STD. 
N.A. 
STD. 

PROPORTIONING 
OPT. 

INTEGRAL 
N.A. 

514.9(79.83) 

1804. 5 (279 . 77 ) 
246 (9.68 

---
143.8--'5.66) 

---
11 (.433) 

---
CAST I RON SOLID 

------
200 (7.87) 

DUO-SERVO' CAST IRON 
47.62 1.88) 
17.5 (O.6~1) 
19 (0.75 
31 (1.22 

5.8: 1 MANUAL- 4.75:1 POWER 

SEL F ADJUSTING 
SELF ADJUSTING 

BONDED 
.---

DELCO MORAINE 

INNER __O_RGANIC' OUTFR-METAIITC 
114 X 34 X 9.40 (4.49 X 1.34 X .370) 
114 X 30 X 9.40 (4.49 X 1 .18 X .3]0) 

RIVETED 
DELCO MORAINE 

ORGANIC 
167.7 X 43.9 X 3.8 6.n. 1.73.0.15\ 
203.3 X 43.9 X 4.8 8.0 • 1 73 • 0 1Q\ 

2.75 .106 ) 

'" 'Size lor drum blakes includes lengtn '.II: widtn x IhicknHs. 
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M'IMA Specifications Form 
Passe;1g~r Car' 
METRIC (U.S. Customary) 

Steering 

sleeung wheel 
(till, 5W1I'I9. omen 

Wheet diame1er 

Turning 
dfamelet 
m (Ieat) 

Manual 

Power Gea r 

Linkage 

Wheet 
Spindle 

wneel 
Align al 
curb mass 

Car L;ne _-:-::C"'H:cE=..V'-'E,..,T-'T.=E'--_____ ___ 
Model Year 1981 Issutd _ ...9_--,,8-,,0,--_ Re 'ns ed I e ) _ _ 

2-DOOR COUPE 4- DODR SEDAN 

(a) AVAILABLE ONLY ~ITH AUTOMATIC TRANSMISSION AND AIR CONDITIONING. 

,",VMA· C-8, 
 Page 20 
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---
---

---
---

SOLID AXLE. POSITIONED BY LINKS. TORQUE TUBE &Type and description 
TRACK BAR 

Orive t.nd lorque laken through LI NK. TOROUE TUBE 
Full Jounce 

Travel 
Full Rebound 

Type (coil. leaf, ctner) COIL 
Matelial STEEL ALLOY 

i Siz.e (length x width, coil desu~n 


height & 1.0 ., bat length & dla.) 
 233.7(9.20) X 92.62(3.65) X 2301.9(90.6) X 13.19(0.519) 
Spnng Spring rate - Nlmm flb.!in.) 27 . 1 1155) 

Rate al wneel- N/mm (lbJin.) 20_ 5 11171 

." 
Mounlfno insulation type 


INo. of leaves-


Ileaf [Shackle (comp. or lens-.) 


Type (link. linkless, frameles.!» 
 LINK. MOIINTFO TO IINnl'CRnnV IDDr11'41 <:PT <:II<:P nNIV1Stabilizer 
Material & bar diameter HR STE.I - iii 10./\1) 

Track bat type nlRl1! AR WTTH 01100"0 O"""UU::" 

I. 


I \ 

- ( ' 

I 


I 


I 


i 

Suspension - Front 

I Type and desctlption 

Full JOunce 

Ie 

Travel 
Full ~ebound 

Type (coil . leaf , other) 

Jr.4aterial 

Sile (coil design height & 1.0 .• 
Spring bar length J! dia.) 

Spring rale - N/TTlm (Ib.!in.) 

• Rate at wheel - N/mm tlbJin.) 

i i Type (link. link less, 
StabIlizer , trarneless) 

I Material & bar diameter 

SuspenSion - Rear 

Suspension - General 

MVMA Specifications Form Car Line _ _ -"C'-'H"-EV-'-E"-T'-T"E'-__________..____.. 

Passenger Car Model Year 1981 Issued 9-80 Revised (e) ___.. _. . 

METRIC (u.s. Customary) 

Body Type AndlOr Engine Displacement 

2-DOOR COUPE 4- DOOR SEDAN 


!$tandard/Oplionat/NA N.A. 
CO' IType (air. hyd., elc.)leveling 

IManual/aula. controlled 

Provision lor brake dip contrOl 'RONT ~IISPFN<;TnN 
Provision for acc. squat contr~ 1.,III <:1I<;PI'N<:-TnN IV 
Special prOvisions for ru:;,! IW )I\\..I\. IN t!UM~tK :>LUI!> IN ISUIIUM 
car jacking OF FRONT & REAR BUMPER FACE BARS 

TypeShock DIRECT. DOUBLE ACTING HYDRAULIC
absorber Make DFI COIronl & 
reef Piston dia. 25 (J ~O) 

Other speCial (ealUres 

X 
28 
12 • 

INDEPENDENT SLA 

S 

209.3(8.24) X 81.7 (3.22) x 12.06 (0.475) 

LINK. MOUNTED TO BODY FRONT RAILS 

MVMA·c·a1 Page 21 
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__~~~~~~ ______________________________~Car LineMVMA Specifications Form 

Passe:-:ger Car Model Year 1981 


-' 

METRIC (U.S. Customary) 

Body - Miscellaneous Information 

Vehicle IdenL No. Location TOP LEFT HAND 

Body Type 

4-DOOR HATCHBACK SEDAN 
1TB68 

INSTRUMENT PANEL PAD 

Vent Window conlrol ~:.:.~~~ ~=~__+-________________________~~~ ______________________________ ....; 
(crank. Ific t lon PIVOt. 

Seal cushion type 

Seal back. tpe 

Metnoa 01 hOld ing IUQgage 
corn:>art. lid ooe... 

POSition ot spare \Ire 

Passive Restraint System 

Inl1alable 
"eslraint 
s,~tern 

Frame 

Standard/ 
Optional 

Type 01 
~nargm9 system 

Location tug. 
wl'\l., imuru. 
panel , o ther) 

Standardl 
pplional 

Power! 
•Manual 

. 2 or 3 
pOint 

Kn&e barl 
Lap belt 

T'f";'lI a"'!d descnptlQn (Separate frame, 
u • -~ trame. parliatl y-unllized frame) 

MVMA·C·81 

FLAT UNDER REAR LOAD FLOOR 

UNITIZED FRAME WITH CROSSMEMBER REINFORCEME NT 
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CHEVETIEMVMA Specifications Form Car Line _ _ -:-:=,.-_ ___---=--::~---------

Passenger Car Model Year _ _1~9~8~1~_'ssued _ -=9_-::::8::::0_ _ Revised (-I 

METRIC (U.S. Customary) 

I. 

I( 

- ( 


Body Type 


I 
 2-DOOR HATCHBACK COUPES 
 4-DOOR HATCHBACK SEDAN 
lT808 [ lTJ08 

I 

Convenience Equipment 

I 
~ 

I 


• 


•
• 

I 


I 


Side Windows N A 
Power Vent Win(lows N A 
windows 

8ackllght or tailgate N A 
Power seats (SP6ciry type as 
weI! as availabfHty) N.A. 
Reclining front seat back (A·L Of bOIl'll O~"'Mnn nN 1 TRnn Mnnrl <: 
RadiOS (speclty type as AM-~~~~~~~;~~~i,,~T!~~e~~II~g~PM~~;>~T~~~~~~~~~g~ OPTIONAL lTJOB.well as availability) 

Rear seat speaker 
OPTTONAI I N.A I OPTTONAI 

Power antenna N.A 
Clock OPTTONAI 
A.if Conditioner (specify type) OPTIONAL-"FOUR SEASON" WITH MANUAL CONTROL 
Speed warning d!!'¥ice 

. N .A • 
Speed contrOl deVice N.A. 
Ignition lock lamp N.A. 
Dome lamp STANDARD 
Gloye compartment lamp OPTIONAL 1TBOO MODELS NOT AVAIl.A8LE lTJ08 
Luggage compartment lamp OPTIONAL 
Underhood lamp OPTIONAL 
Counesy lamp OPTIONAL 
Map lamp N.A. 
Cornenng lamp N.A. 
Rear window defroster 

OPTIONALelecuically nealed 

Rear window delogger -N.A 
Theft protection type I rl(' MnIlNT>I1ON ST>FRTNr, rniIIMM· i or-I("; 

s 'F>RT ~r;WHFFI TRANSM I SS TON SH TFT I FV>R 
A iil'Tr,~TnON 

MVMA·C81 Page 23 



E 

MVMA Specifications Form 
Passerlger Car 
METRIC (U.S. Customary) 

CHEVETIECar Line _________________________________________________' 

Mode' Year 1981 'ssued _~9~-::c8"O~___ Re"sed (. , _____-'-_ 

SHIP PING MASS. \...;, 
rNe I9h1 1b' " • 

Model 

"Re lerenee - SAE J l100a. MOlor VehIcle DimenSions, Curb Weight O.I,nillon. 
··Shi~"i"Q Mass (Weight) definl1ion _ 

MVMA·c·a1 Page 24 



MVMA Specifications Form Car Line CHEVETTE 

Passenger Car Model Year 1981 Issued 9-80 Revised (-) ___ _ 

METRIC (U.S. Customa!),) 

( 

I 1 ( L. H. Remo te Man Convex Rf1 ) 

~ ( 

I 

r 

Optional Equipment Differential Mass (Weight)-

EQuipment 
M ASS, kg . (\\leigh\. lb.) 

Remarks 
Front Rear Total 

Air Condi tioni ng 29 . 4 6.2 35 6 4-Speed Transmission 
+64.8 1(+13 .E ) (+7 .4 ) 

28.6 6.2 34 8 Automatl c TransmlSSlon 
+63.0 1(+13 . ( 1 (+7 .6) 

Fl oo r Mats Front & Rear 2.0 1.2 3 2 
+ 4.4 1(+2.6 (+ .0) 

Power Bra kes 2.6 0.4 j 0 
+ 6 (+1 (+7 ) 

Power Steeri ng 10 .0 0 10 0 
+22 0 +22 ) 

Del uxe Exterior 0.2 0 0 2 ITBOO 
I( + 0.4 0 + 0 14 ) 

Dua1 Sport Rear 0.8 0.4 1 Z 1TBOO 
View Mirrors 1(+ 1.B 1 ( +0 . 8 + 2 6) 

lMold inQ- Body Si de 0.4 0.6 1 0 lTJ08 
+ 0.8 (+1.4 + 2 2) 

Sonrt Susopns i on 0.6 3.4 4 0 Available only with s tee1 be lted 
+ 1.3 ,( +7.5 + 8 8) radial tires 

Hpil.VV duty battpry 2. 0 -0.2 1 8 
(+ 4.4 I( -0 . 4 + 4 0) 

HPilVV duty r:oolina 0.9 0. 0 o 9 
(+ 2.0 0 + 2 0) 

Luoaaoe Carrier 1 . 8 3.2 5 0 lTB & lTJ 08 
(R()() f Mounted) 1(+ 4. C (+7 . 0 +11 0) 

. 

2 n 34 5 4 lTB6R 
{+ 4 4 (+7 .4 ' +11 8) 

We,hpr ~ Winpr - Rpilr -0 4 2.4 2 0 
( -D,R ,( +<; ? ' + 4 4) 

!I 

"A lso see Engine - General Section lor dressed engine mass (weight). 

MVMA·c·e1 Page 25 



MVMA Specifications Form Car Li ne __""C.!..!H=.E.!.V,OEJeC-T'..!E"--___ _ .- .---.. --.--~ 

Passenger Car Model Year 1981 Issued ....._~: I?Q.. __ Rev;sed (. ) 

METRIC (U.S. Customary) 

Optional Equipment Differential Mass (Weight)· 

Remarks 

• Al so see Engine - General Section for dressed engine mass (weight). 
\. 
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MVM A ~JeCifications Form CH~ I :.: __--::--,:--:-Cas I.Ino _..::::EVE..:.1t=-- _______ _ 
Passenger Car 1040<1. , Year _1.!-9",8,,-1,-__ 'ssued _-=-9_-::t,8-,"O__ Revi sed (.) ____ 

METRIC (U.. s. Customary) 
Car and Body Dimensions See Key Sneels for definitions 

.11 dlmen.slons 10 gfounO are lor comparative purposes only. Oimensions are to be shown lor all base body models of each car line. 

SAE Ref. No. refers to the deflnllIon publlsl'led In SAE Recommended Prac t ice. 

J"OOa " M o tor Venle\e DimenSions," unless otherwise specified. 


Body Type 

2-DOOR HATCHBACK COUPES 4-DOOR HATCHBACK SEDAN 
lTB681 T808 1 TJ08 

Width 
Tread Front Wl01 1300 r51 .2 
Tread Rear Wl02 1300 51.2 
Venlcle width Wl03 1570 61.8 
Body width al Sg AP -Iront Wl1 1546 60.9 
Vehicle width -I(ont doors open WI20 3384(133.2) 3048 (I ZU. _U ) 
Vehicle width - rear doors open W121 -- 2974 (11/. I ) 

Length 

[ 


Wheelbase 

Vahicle tengU't 

Overhang front 

l101 

l103 

L100< 

2394 
4111 

( 94.3) 
(161.9) I 

787 31 .0) 

2471 ( 97.3) 
4188 (164.9) 

Overhang reat 

Upper SlruCluu, length 

LIDS 

l123 2510 ( i8.8 ) 
930 36.6) 

2586 (101.8) 
~ear wheel Cll "X" coordinate 

Cowl point "X" coordinate 

l127 

L12S 
2179 

306 
85 . 5) 

(12.0) 

r 


Height •• 

Passenger Distribulion (prlJrMrl P01, 2. 3 .. 
TrunlUCaroo lOad .. 
Vehicle height t-! 101 1344(52.9) I 1343(52.91 134:; l ~Z. ~i} 
Cowl pcnnl 10 QroYnd 

Deck !)Oint to ground 

Hll" 

"'38 
897(35.3) L 896(35.3) I 897 l 35.3) 

Rocker panellront to ground H"2 209( 8.21 I 208( 8.21 209 { 8.21 
Bottom Of door dosed- front to gro. HI33 271 (10.7l I 270110.6) 271 ( 10.7) 
Rocker panel rear 10 ground Ml11 204 8.01 
Bottom of door closed · rear 10 Qrd. " 1:'5 --
Ground Clearance .. 

Front bumper to ground HI02 330 (13.0) 
Real bumper to ground HlO. 330 (13.0) 
Bumper to ground front 
a' curb man (wt.) Hl03 357114.1l 
Bumper \0 ground rear 
at curb mass (.....1.1 

Ang le of approach @ GVW 

Angle 01 departure (§I GVW 

Ramp bre akover angle @ GVW 

Hl0S 

"",. 
HlQ7 

H141 

1q . n° I 
19.5° 
18.2° 

349 r13.7\ 
18.9° 19.0° 

19.3° 
17.6° 

Rear axle diflerentiallo ground 

Mm. runn ing ground clearance 

Location 01 min . run. grd . clear. 

"'~ 
"'56 

270 10.61 
14](S.8l(a) I 146(5.7)(a) 147(5.8)(a) 

(a) K-BRACE UNDER FRONT CROSSMEMBER 

- All vehicle height and ground clearances a~ made using EPA loaded vehicle weight. loading conditions, 

EPA LOADED VEHICLE WEIGHT is t he base vehicle weight plus all coolant and fluids necessary for operation plus 100% of the fuel eapecity, ph.. 
the weignt of all options and aeCMsori~ whicn weigh three pounds or more end which a~ 50Id on at least 33% of the ear line, plus twO occupants.. 
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__ 5oE~ifications Form Car Line _---'C~H.:.:E:..:V-=E~n__=E_______________ 

:=~~car Model Year 1981 I••ued 9-80 
Customary) 

:a.._~1e'! :timensions See Key Sheets for delinit.ons 

Body Typo 

SAE 2-DOOR HATCHBACK COUPES
R.t. 

! 
!i 

No. 

nt 

nment 
.:Ia':anct L50- H!3 

; _ "",m H7e 
j;'" L" .. Hl1 

L48 
L3 
w. 
we 

!C ground H5' 

--~-'pllrtment 

=-ci1y L(eo . 'I.) I ., I 
____...,. v. In rnllilmeten. One,,"). 

lT80B I 

ru ' 7h 7 
Od7 r'17-~ 

~ G7n 
7Q"!,no ) I 

_..?(_7 d ) I 
569 22.4 

1254 (49.4 

--

753 ( 29.6) 

--_ce:: VEHICLE WEIGHT, LOADING CONDITIONS 

lTJ 08 

77n (,n ,) 
?';Q ('10 ,,) 

-57! -2.5)1 

1036 (40.8) 

4-DOOR HATCHBACK SEDAN 
1TB68 . 

754 29.7 
949 37.4 
944 37.2 
B60 l JJ. ~ 

3.5 O. ll 
644 (25.3) 

1256 [49.4) 

756 (29.8) 

::"i==g:. :lfMEN$I ON$ ARE MEASURED WITH THE SEATING REFERENCE POINT ($gRP) FULL REAR AND _ mm UPWARD 
SEAT POSITION . 

Pog.V 



MVMA Specifications Fonn Car Line _---:-::-':C':'-HE"-V'-'E"'-TI.!-E=--_--:----:___ _____ 
Passenger Car Model Vear _-,-1,,-,98=-1,--_ Issued ----'9'-.-..,8"'0'--_ Revised (0) ____ 

METRIC (U.S. Customary) 
Car and Body Dimensions See Key Sheets lor definitions 

Body Type 

5AE 
R,f. 
No. 

2-DDOR HATCHBACK COUPES 4-DOOR HATCHBACK SEDAN 
lTB681TB08 I lTJ08 

Station Wagon - Third Seat 
Shoulder room W85 

Hlp loom wBil 
Elfoctl'l8leg rOOm 

Eflectlve head room 

L88 

H86 

NU I 

APPLICABLE 
Elfecllve T Point head room HSO 

Se8t lacing direction 501 

Station Wagon - Cargo Space 
C.'QO lengtt'l open front L200 

Cargo length open second L201 

Cargo length closed: fronl 

Carge length closed second 

L202 

L203 
NOT 

APPLICABLE 
Cargo lengtn at belt - Iront L204 

Cargo length at belt seeond L205 

Cargo width - wheelhouse 

Real opening width al floor 

Openmg width al bell 

Max. rea' opening width abo"" belt 

W201 

W203 

W2()ol 

W205 

Cargo height H201 

Rear opening height 

Tail gate to ground height (Curb) 

"202 

H250 

Front seat back to load floor height H197 

CarOo 'l'Olum' index _ mJ (tt,3) 

Hidoon c:argo volume _ ml (II.J) 

V2 

V< 

Ie 

, 


Hatchback - Cargo Space 

Front seat back"o load floor height H'97 488 (19.2) 488 (19.2) 
Cargo length at front seat 
Back Height L2!l8 1024 J40.3} 1100 (43.3) 
Cargo length at floor - Iront L209 1471 (57.9) 1547 (60.9) 
Cargo "olume index mJ (M .J) V3 764L (27.0 cu ft.) 811L (28.6 cu.ft.) 
Hidden urgo 'Jolume - mJ (tt .J) V< 

..A printed or computer tape !uppfement contalOing additional car and body dimension. and/or dra.,ungs (hUed In part on SAE J"OOa Molor Vehicle 
Dimension!'" may be a"allable from the manulacturM. 

All dimensions ere In mitlimeters (Inch"). 

MVMA..c~l Page 28 
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MVMA Specifications Form Car Line CH"""""L _ ___ _ ___ _ ____ __--"'-="::":~'--_ 

PassE:nger Car Model V••r _...11.. Issued _-,~ 8~O,--_ ___9",8'-'.1__ 9 --, Revised ('1 

METRIC (U.S. Customary) 
Car and Body Dimensions See Key Sheels lor de);nitlons 

Body Type 

2-000R HATCHBACK COUPES 4-000R HATCHBACK SEDAN 
lTB68lTB08 lTJ08 

Vehicle Fiducial Mar1<s 

Fiducial 
MaO< 
Number 

W21 

L5<I 

Front Hel 
~H~'6~'~---------------------~~~~~-------------------------

•• H16J 

W22 195 7.7 
L55 2850 

Rear He2 278 10.9 
H162 423 16.7

•• HI'" 404 15.9 

2926 

Fiducial Mark 
Number * 

Frot'll 

Rear 

Deflnl! Coordinate Location 

x - Fiducial mark to vertical base grid line-front. measured horizontally 
from the base grid line to the front fiducial mark located on top of 
the front seat adjuster mounting bolt. 

Y - Fiducial mark to centerline of car-front, width measurement made from 
centerline of car to fiducial mark located on top of the front seat 
adjuster mounting bolt. 

Z - Fiducial mark to horizontal base grid-front, measured vertically 
from base grid line to front fiducial mark located on top of the 
front seat adjuster mounting bolt. 

x - Fiducial mark to vertical base grid line-rear measured horizontally 
from base grid line to the rear fiducial mark located on rear 
underbody crossbar. 

Y - Fiducial mark to centerline of car-rear, width measurement made 
from centerline of car to fiducial mark located on the rear underbody 
crossbar. 

Z - Fiducial mark to horizontal base grid line-rear, measured vertically 
from base grid line to the rear fiducial mark located on rear 
underbody crossbar. 

* Relerenee - SAE Recommended Practice. J,S2a, A Motor Ve"'cle Fiducial MaOc:s _ September, 197J. 
All linear d imensionS are in millimeters (inche,). 

- EPA LOADED VEHICLE WEIGHT, LOADING CONDITIONS 
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MVMA Specifications Form Car line __-=C::.:H.::EV.:..:E:..:T...:.T.::E___ _ _ ______ 
Passenger Car Model Year 1981 Issued 8,, _ Rev<sed (0) _ _ __~9=-,,0_ 
METRIC (U.S. Customary) 

Car and Body Dimsnsions See Key Sheets fo r definit ions 
i 

I 

C SAE 
Rllt 
No. 

2-DOOR HATCHBACK COUPES 4- DOO R HATCH BACK SEDAN 
lTB08 I lTJ08 lTB68 

Body Typo 

Glass 

Backlight slope angle H121 62.5° 

Windsh ield slope ang le H'22 52.8° 

Tumble · Home 

Wi ndshie ld glau exposed 
~urt;!lce area c:m2 (in.2) 

Side Qla~s 5XPOS8d surface 
area cm2 (In.2) 

Backlight ola" exposed 
aurtace area cm2 (in .2) 

Total glass exposed surface 
area _ cm2 (i n.2) 

w122 

S, 

S2 

53 

54 

9926 (1538.5) 

22496(3486.9) 

20.3° 

6735 (1043.9) 

1 
5835 (904 .4) 

I 

10903 

23473 

(1690.0 ) 

(3638.3) 

W indshield glass type CURVED - LAMINATED PLATE 

Side glass type CURVED - TEMPE RED PLATE 

Backlight glass ty pe CURVED - TEMPERED PLATE 

I Rear ! 
( 

t 
----~~-----+: ----~----------------------------------I I RECTANGULARHead lamf"l Sf'1ape 

'
* Measurp1 at curb mass (wei gh t) . 

( Lamps and Headlamp Shape· 

Headlamp 
(H 121) 

Height above 
ground to 
eenter 01 bulb 
01' marker 

Tall 
(H128) 

Sldemal1tet'" 

Heedlamp 

Distance I rom 

ClL of car to 
center 0 1 burO 

I 
, 

I 

Tall 

'I OiuKlional 

HigheSI

L.owes! 

lowest 

Fro nt 

. (nside . 

Outslde·

Ins ide 

OutS ide 

Fro nt 

i 


642(25.3) I 640(25.2) r 642(25.3) 


676(26.6) 


516(20.4 ) 


676(26.6) 


• 
• • II SIng le tlead laml)s are used e ntA~ here 
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MVMA Specifications Form 
Passenger Car 
METRIC (U.S. Customary) 

Exterior Car And Body Dimensions - Key Sheet 

Exterior Width 
-' ;J----' , --;-r

, . /-' 	 I ,..-:,./ : 
I ' 

-- + _. 

Exterior length &Height 
ACTUAL rAUl II-.. laDY .... n GRIO 


0" OASH -------11 'L .... i
VX" 
llO Ir-

i I l1n-- - --- , 
--lllS 	 Hnl 

Hlu l ' 
Itl.1 l I ' 

i 

, H1,',i I 
' , " I

./-:; T'- IJ----'=='=-'=::-=- -'=*==::=::::i!~ 

HlOI 
l102 

, I HUl...J HUi-'L"''' j HlIM 

HUll I H1U- ....~---l1Z1 ------l. H10S 
'10' "" _ _ ___1'-_ _ 11 .. _ _ ~ 

1-------------1103-----------~ 

Exterior Ground Clearance 

. HW(RAW I~E.uOVU' AMSlfJ, 	 (l 
I. (1 : .\ 

._eLUDED R ..........GU 
, 

Cargo Space 

i:r - -+t ,'~ ,1- I
HZ"'

-i-J __ ~ -- , .za'___l:..~ 
I ' \'. ~ _1. , 

T~- I 
Hm~ I 

" 

~c~ 


I:=/ ~ 

I: 	
UOl Hatchback 

Llt1 

UIZ Station Wagon'zoo 
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MVMA Specifications Formt 

I 
Passenger Car 
METRIC (U.S. Customary) 

I 

r 

I 

I 
I 

I 

I 

Interior Car And Body Dimensions - Key Sheet ( ' 
, 

Front Compartment 

PLANE 

"75 

/F~~ 
~1 

L3_ ":'..• __ _ 

SEATlNG REFERENCE 
POINT 

R••, Compartment 

H76 

1..ljJ:.L-'----""'-

I( 
Third S ••t 

'

I 

I '''F I ' .. 'J IJJ JJ I 

f
W5ZERO y ' PLANEt ,·r-· . '- W6 .-l-f_ 

I ' ~~EATINGIwll'll
I 

_ I \ tREFERENCE J ~ 
~ . ,--=r--POINTI ( 

I 

I 
I 
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MVMA Specifications Form 
Passenger Car 
METRIC (u.s. Customary) 

Exterior Car And Body Dimensions - Key Sheet (Dimensions Definitions 

Seating Reference Point 
SEATING REFERENCE POINT means the manufac
turers design reference pOint which 
(al Establishes the rearmosl normal design driving or 
riding position of each designated sealing position 
in a vehicle; 
(b) Has coordinates established relative 10 the 
desig n vehicle structure: 
(e) Simulates the posilion of the pivot center of the 
human tOrSO and thigh; and 
(d) Is the reference point employed to posilion the 
two dimensional templates described in SAE Recom. 
mended Plactice JB26. "Manikins for Use in Defining 
Vehicle Seating Accommodations." November 1962. 

Width Dimensions 
W10, TREAD - FRONT. The dimension measured between 

the tire centerlines at the ground. 
W102 	 TREAD - REAR. The dimension measured between 

the tire centerlines at the ground. In case at dual 
wheels, the dimenSIon will be measured to the cen
leni ne of tire and wheel assemblies. 

W103 	 VEHICLE WI DTH. The maximum dimension 
measured between the widest paint on the vehicle, 
eXCluding extenor mirrors, flexible mud flaps, marker 
lamps, but including bumpers, moldings, Sheet metal 
protrusions or dual wheels, if standard equipment. 

W117 	 BODY WIDTH AT SgRP-FRONT. The dimension 
measured laterally between the widest points on the 
bOdy at the SgRP· front. eXCluding door handles. ap· 
plied moldings, or appliques. 

W120 	 VEHICLE WIDTH - FRONT DOORS OPEN. The 
dimension measured between Ihe widest point on 
the Iront doors in maximum hold-open pOSition. 

W12, 	 VEHICLE. WIDTH - AEAR DOORS OPEN, The dimen· 
sian measured between the wIdest point on the fear 
doors in maximum hold-open position. For vehicles 
with a rear door on only one side, this dimension is to 
the zero "Y" plane. 

W122 	 TUMBLE HOME. STRAIGHT SIDE GLASS. The angl. 
measured (rom a vertical to the outside surface 01 
the tront door glass at the SgRP "X" plane. 
CURVED SIDE GLASS. The angle measured from a 
....ertical to a chord extending from the upper OLO to 
Ihe lower DLO at the outside surface of the Iront door 
glass at the front SgRP "X" plane. 

Length Dimensions 
L30 FRO'" r OF DASH "X" COORDINATE . A minus I-I 

dimension indicates actual frOnt of dash is forward 
of the zero "X" plane. • 

L 101 	 WHEELBASE (WB). The dimenSion measured lon
gitudinally between front and rear wheel centeriines. 
In case of dual rear axles, the dimension shall be 
to tne midpoint 01 the centerlines 01 the rear wheels. 

l102 	 TIRE SIZE.. As speCified by the manufacturer. 
U03 	 VEHtCLE LENGTH. The maximum dimension 

measured longi1udinally between the foremost point 
and (he rearmost point on the vehicle . InCluding 
bumper, bumper guards, two hooks andlor rub strips. 
if standard equipment. 

1104 	 OVERHANO- FRONT. The dimension measured lon
gitudinally from the centerline of the front wheels to 
the foremost point on the ....ehicle includIng bumper, 
bumper guards, two hooks andlor rub strips, if stan· 
dard equIpment. 

L t05 	 OVERHAND - REAR. The dimenSIon measured 
longitudinally from the center line of the tear wheels ; 
or in the case of dual rear axles, the dimension shall 
be the midpoint 01 the Centerlmes 01 the rear wheels. 
to t ~e rearmost pOinl on the vehicle . Including rear 
bumpers, bumper guards, two hooks and rub strips, If 
standard equipment. 

L123 	 UPPER STRUCTURE LENG TH The Cl menSlon 
measured lonQltudlna!ly (rom the COw l pOin t to the 
deck DOln!. 

L127 	 REAR WHEEL CENTERLINE '"X" COORDINATE or In 

the case of dual 'ear axles. t he coorOlnate shall be In 
the midpOint of the distance between the rear ax le 
cen terllnes. 

1125 	 COWL POINT "X·' COORDINATE. 

Height Dimensions 
Hl0' VEHICLE HEIGHT. The dimenSion measured vert iCally 

from the highest point on the vehIcle body 10 ground. 
Ht14 COW L POINT TO GROUND. Measured al zero ,. y" 

plane. 
H138 DECK POINT TO GROUND. Measured at zero " Y" 

p lane. 
H1l2 	 ROCKER PANEL - FRONT TO GROUND . The dlmen· 

sian measured ....ertically from the foremost pOint on 
the I:>ottom of the rocker panels. eXCluding fl anges. to 
ground. 

H'32 	 BOnOM OF DOOR OPEN - FRONT TO GROUND. 
The dimenSIon measured ....erticall y from the bo ttom 
outSIde corner of the door on Ihe lock pillar SIde, in 
maximum hOld·open POSition. to ground. 
ROCKER PANEL-REAR TO GROUND. The dlmen· 
sian measured verllcaJly trom the bottom 01 the rocker 
or SIde quarter panel at the fro nl of the rear wheel 
opening. eXCluding flanges. to ground. 

H,34 	 BOnOM OF DOOR OPEN - REAR TO GROUND. The 
dl'menSlon meaSured vertically from the bottom out · 
side corner of the door on the lock pi llar side, In max· 
Imum hold·open pOSition. to ground. 

H135 	 BOnOM OF DOOR CLOSED - REAR TO GROUND. 
The dimenSion measured vertically from the bottom 
outSIde corner 01 the door on the tack pillar Side. 10 
maXimum closed position . to ground. 

H121 	 BACKLIGHT SLOPE ANGLE. The angle between the 
vertlcat reference fIne and :he surlace of backtight al 
vehIcle zero " Y" plane. For curve backlight. the angle 
is \0 chord of backlight arc from lower DLO to upper 
OLD . 

H122 	 WINDSHIELD SLOPE ANGLE. The angle belween the 
....ertlcal reference line and a chord of the WindshIeld 
are running from the lower DLO to the upper DlO at 
the venlcle ze ro "Y" plane. In the case ot wrap Over 
glass. the angle to be measured Will be formed by a 
chord 18.0 In . (457 mm) long, drawn from the lower 
OlO 10 the intersecting pOint on the windshIeld . 
HEADLAMP TO GROUND-CURB WEIGHT. The 
dimenSIonal measured vertically from the centerline 
of the lowest headlamp lens to ground. 

H12B 	 TAILLAMP TO GROUND-CURB WEIGHT. The 
dimension measured vertiCally from the centerline 01 
the upper bulb 10 ground. 

around Clearance Dimensions 
Hl02 	 FRONT BUMPER TO GROUND. The mlOunum dimen· 

sian measured vertiCally from the lowes I pOint on the 
front bumper to ground. Including bumper guards. If 
standard equipment. 

H103 	 FRONT BUMPER TO GROUND - CURB WEIGHT 
Measured In the same manner as H'O~ 

H'O~ 	 REAR BUMPER TO GROUND The minimum dlmen· 
Sian measured venicalry hom the lowes! pOInt on the 
rear bumper 10 ground . Including bumper guards. It 
standard equipment 

HIOS 	 REAR BUMPER TO GROUND-CURB WEIGHT. 
Measured In Ihe same manner as Hl04. 

H106 	 ANGLE OF APPROACH . The angle me.3sured be 
tween a line tangent to the Iront life statiC loaded 
radius are Ihe InitIal pOIO\ 01 Slructural Interference 
forward of the Iran! tue to ground . The lim itinG snuc 
lural component shall be deSIgnated. 
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MVMA Specifications Form 
Passenger Car 
METRIC (U.S. Customary) 

Interior Car And Body Dimensions - Key Sheet 
Dimensions Definitions 

( 


, 


HI07 	 ANGLE OF DEPARTURE. Tne angle measured be· 
tween a line tangent to the rear tire slatic lo aded 
radius are Ihe Inilial pOlnl of structural interference 
feaward of the rear tire 10 ground : The limiting com· 
ponent shall be deSignated . 

H 147 	 REAR BREAKOVER ANGLE. The angle measured be· 
tween twO lines tangent 10 the Iront and rear lire 
static loaded radius and Intersecting al a pOint on 
the underside of Ihe vehicle which defines the largest 
,amp over which the vehicte can roll . 

H153 REAR AXLE DIFFERENTIAL TO GROUND. The mini · 
mum dimenSion measured from the rear axle differ· 
enllal to ground . 

HI56 MINIMUM RUNNING GROUND CLEARANCE. The 
minimum dimension measured Irom the sprung 
venlcle to ground. Specify location . 

Front Compartment Dimensions 
PD1 PASSENGER DISTRIBUTION - FRONT. 
L31 SgRP- FRONT ··X·· COORDINATED 
H61 EFFECTIVE HEAD ROOM - FRONT. The dimenSIOn 

measured along a line 8 deg. rear of vertical Itom the 
SgRP - front 10 the headline. pluS 4.0 In {102 mm\. 

H75 	 EFFECTIVE T·POINT HEAD ROOM - FRONT. The 
minimum radIUS from the T'poinl to the headlining 
plus 30 In . (762 mm\. 

L34 	 MAXIMUM EFFECTIVE LEG ROOM -ACCELERA· 
TOR The dimenSion measured along a line from the 
ankle pivot center 10 the SgRP - Iront plus 10.0 in. 1254 
mm) measured With right fOOl on the undepressed ac
celerator pedal Fat vehic les wllh SgRP 10 heel (H30) 
grealer Ihan 18 In .. the accelerator pedal may be de· 
pressed as sPecllted by Ihe manulactulel If the accel · 
elator IS depressed. the manufacturer shal1 place foot 
Ital on pedal and note the depreSSion of the pedal . 

H30 	 SgRP - FRONT TO HEEl. The dimenSion measured 
vertI c ally from the SgRP - front 10 the accelerator 
neel pOlnl 

L 17 	 DESIGN H·POINT - FRONT TRAVEl. The dimenSion 
measured hor izontally between the deSign H·potnt
hon! In the fo remost and rearmost seat trace posi. 
lions 

W3 	 SHOULDER ROOM-FRONT. The minimUm dimen· 
Slon measured laterally between the trimmed sur · 
lar:es on the ·· X·· plane through the SgRP- lronl 
wlthm the belt line and 10.0 In. (254 mm) above the 
SgRP - Iront. 

W5 	 HIP ROOM - FRONT The minimum dimension 
measured laterally between the trimmed surfaces on 
the "X'· plane 'hrough the SgRP - front Within 1.0 in. 
(25mm) belOW and 3.0 (76 mm) above the SgRP-lront 
and 3.0 (76 mml fore and all 01 the SgRP- front. 

H 1SO 	 UPPER BODY OPENING TO GROUND - FRONT. The 
dimenSIon measured vertica ll y from the trimmed body 
opening to the ground on Ihe Sg RP - front " X" plane. 

H lS 	 STEERING WHEEL ANGLE. The angle measured from 
a verhcal to the surface plane 01 the Sleeting wheel. 

LAO 	 BACK. ANGLE - FRONT. The angle measured be· 
tween a verl ical tine through the $gRP-I,ont and 
the lorso Ime. II Ihe sealback IS adjustable. use Ihe 
normal driV ing and riding pOSition speCified by the 
manulaclurer. 

Rear Compartment Dimensions 
PD2 PASSENGER DISTRIBUTION - SECOND. 
L~O SgRP COUPLE DISTANCE. The dimension meaSured 

horizontally from the driver SgRP - fronl to the SgRP 
- second. 

H63 	 EFFECTivE HEAD ROOM - SECONO : The dimension 
measured along a line a deg. rear 01 verhcal from the 
SgRP 10 the headlining. pluS 4 0 in . (102 mm). 

H76 	 EFFECTIVE T·POINT HEAD ROOM-SECOND. 
Measured rn Ihe same manner as H 75. 

L51 	 MINIM lJ M EF;:ECTIVE LEG ROOM - SECOND ":"- . 
dlme ns .o:1 I'T'Ieasu'ed along a lI :">e III'::m Ihl;! ankl'! 0'\ : 
ce r'l e r 10 the S C; RP - Se COl"ld ~IUS 100.n 1254 m ;:- , 

H31 	 SgRP- SECOND TO HEEL. The d imenSion measu:e' ~ 
vertically from Ihe SgRP- second to Ihe two dlmer 
Sional Cleviee heel pomt on the depressed floor cover I 

ing . 	 . 
L48 	 KNEE CLEARANCE-SECOND. The mmlmum o.! 

mens ion measured from Ihe knee Pivot to the bac\( 0: 
front seal back minus 2.0 In . (51 mm). 

l3 	 COMPARTMENT ROOM - SECOND. The d.menslol: 
measured horizontally from the ba-;k of front seal :, I 
the front 01 Ihe second seal back al a height tanger. 
to the top of Ihe second seal cushion. 

W4 	 SHOULDER ROOM - SECOND. Thp. minimum d lmer ; 
510n measured laterally between trimmed surface ' 
on the "X " plane through the SgRP- second wlth ll. 
10.0·16.0 in. (254 . 406 mrn) above the SgRP - seconc' 

W6 	 HIP ROOM - SECOND. Measured In the same mar 
ner as W5. 

H51 	 UPPER BODY OPENING TO GROUND - SECONe 
The dimenSion measured vertically Irom Ihe Inmme! 
body opemng to the ground on the " X" plane 13.0.r 
(330 mm) forward 01 the SgRP - second. 

Luggage Compartment Oimensions 
V1 	 USABLE LUGGAGE CAPACITY - Tolal of volumes a 

indIVidual pieCes of standard luggage set plu 
H ·boxes Slowed In the luggage compartment In ac 
cordance With Ihe procedure deScflbed In paragraOl 
8 .2 01 SAE · J 1100a. 

H195 	 LlFTOVER HEIGHT . The dimenSion measured vert 
cally from the luggage compartmen t lower open,"! 
at Ihe zero "Y" plane 10 ground. 

Stltlon Wagon - Third Seat Dimensions 
POJ 	 PASSENGER DIRECTION - THIRD 
was 	 SHOULDER ROOM - THIRD. Measured In the sam 

manner as WS. 
W86 	 HIP ROOM - THIRD. Measured in the same manne 

as W5. 
l86 	 EFFECTIVE LEG ROOM - THIRD. The dlmenslo 

measured along a line from the ank le PiVOt center I . 
the SgRP-th ird plus 10.0 in. (254 mm). 

H86 	 EFFECTI VE HEAD ROOM - THIRD. The dlmenSlor 
measured along a line a deg . from the SgRP -thlt, 
to the headlining rear of venical plus a constan t c 
4.0 In. (102 mm). 

H89 	 ~FFECTIVE T.POINT HEAD ROOM - THIRD. Me., 
ured In the same manner as H75. 

Slltion Wagon - Cargo Space Oimensions 
L200 CARGO LENGTH - OPEN - FRONT, The mlntmur 

dimenSion measured 10glludinal1y from the back c 
the Iront seatback at the heigh! of the undeptesse· 
floor coverrng to the rearmost pomt on the unOf 
pressed floor covering on the open tailgate or carg 
surface If the rear closure IS a conventional dOor typ 
tailgate. al the zero '.y" plane. 

L201 CARGO LENGTH - OPEN - SECOND. The dimer 
sion measured logltudlnally hom the bacl( o f th 
second seal back at the height of the undepresse· 
fl oor coveting on Ihe open tailgate or cargo 1I00r su 
face it the rear closure IS a conventional C100r tyo 
lallgate. at the zero .. y " plane. 

l202 	 CARGO LENGTH -CLOSED - FRONT ihe m in 
mum dimenSion measu red hOflzonlally from the ba c 
ot the front seat al the helghl of the undep,esse 
Iloor covering to the rearmost pOint .on the undf. 
pressed floor coveTIng on the Closed tallgale or la l 
door lor statton wagons. t rucks and mpv·s al the zer 
"Y ·· plane. 
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MVMA Specifications Form 
Passenger Car 
METRIC (U.S. Customary) 

Interior Car And Body Dimensions Key Sheet 
Dimensions Definitions 

L203 	 CARGO LENGTH - CLOSEO- SECOND The dlmen· 
slon measured hOflZ'onla!!y hom the back 01 the sec
ond seat at the heigh! of ,he undepressed floor cover · 
Ing to the rearmOSI point on the undepressed floor 
covering on the closed tailgate or tai/door for slatton 
wagons. trucks and mpv's at the zero "Y" plane 

L204 CARGO LENGTH AT BELT - FRONT. The minimum 
d imenSion measured horizontally from the bac k 01 
the front sealback a\ the seat back top to the 
loremos! nClma! Surlace 01 the closed lailgate or 
Inside surface of the cab back panel at the 1'Ielghl 01 
the bell. on the ,era "Y" plane. 

L205 CARGO LENGTH AT BELT - SECOND. The minImum 
dImenSion measured horizontally from the back 01 
lhe second seat back at [he seat back top to the fore· 
most norma! surface of the closed tailgate al Ihe 
~eighl 01 the belt. on the zero "V" plane. 

W201 CARGO WIDTH - WHEELHOUSE. The minimum 
d imenSIon measured laterally between Ihe trimmed 
wheel housings at 1I00r level. For any vehicle not trim· 
:ned. measure the sheet melal. 

W203 REAR OPENING WIDTH AT FLOOR . The minimum 
dimenSIon measured laterally between the limiting 
Inlederences 01 the rear openIng at floor level. 

W2Q4 REAR OPENING WIDTH AT BELT. The minimum 
dimension measured laterally between the limiting 
Lnterferences 01 the rear opening at beH height or lop 
of piCk up box 

W205 REAR OPENING WIDTH ABOVE BELT. The minimum 
dImenSion measured laterally between the limiting In· 
terferences 01 the rear ooen'"g above the belt height. 

H 201 CARGO HEIGHT . The dimenSion measured vertically 
trom the top of the undepressed floor covering to the 
headlining at the rear wheet "X" coordinated on the 
zero "y" plane. 

H 202 REAR OPENING HEIGHT. The dimension measured 
vertically from the top 01 the undepressed floor Cov· 
erin9 10 the upper tnmmed opening on the zero "Y" 
plane WIth rear dOOr tully open. 

H250 TAILGATE TO GROUND (CURB WEIGHT). The dimen· 
sion measured vertIcally from the top 01 the unde· 
pressed Iloor covering on the lowered tailgate to 
ground on the zero "Y" plane. 

V2 STATION WAGON 
Measured In Inches: 

W4:x H201 x L204 Ft.3 
172a 

Measured In mm: 
W4 x H20' x L204 = m 3 (CubiC 
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V 4 	 HIDDEN CARGO VOLUME. As specified by the 
facturer. 

H.lchback -- Cargo Spac. Dimensions 
All hatChback cargo dimenSions are to be taken wllh the' 

the 

HATe 

seat In lutl down and rear position. and the rear seat 10 
down. The hatchback door is In the closed position. tFor "" 
trically adjusted seats. see the manufacturer's specifical 
for Design " H " POint). 

H197 	 FRONT SEATBACK TO LOAD HEIGHT. The dl 
sian measured vertically from the horizontal ta 
to the top 01 the seat back to the undepressed r~ 
covering. 

L20a 	 CARGO LENGTH AT FRONT SEATBACK HEIG
The minimum horizontal dimension from 
plane tangent to the rearmost surface 01 the dnTe" 
seatback 10 the InSIde limiting interference 01 
hatchback door on lhe vehIcle zero "Y" plane. 

L209 	 CARGO LENGTH AT FLOOR - FRONT 
BACK. The mInimum horizontal dImenSion meas 
at Hoar le"el from the rear of the front seatback to 
normal limiting interference of the hatchback 
on the vehi c le zero ..y" plane. 

V3 	 HATCHBACK. 
Measured ;n inches' 

L20a ; L209 :x W4 x H197 
Ft.3 

1728 

Measured In mm: 

L208 .. L209 


" W4:x Hlg7 
-----'2~c:n:_-----= m3 {CUOIC meter\ 
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• 

MVMA Specifications Form 

Passenger Car 

METRIC (U .S. Customary) 


Index 


• 


• 
( 


• 


{ 

Subject P • .,. Na. 

Alternator '2 
Auloma\l:: Tf anstni ss ion '6 

A. ,s. Steering .. . 20 

Aa le, ~ea' 2, 16 

A.le Shafts ... 17 


Sallety . . ....... . . 12 

Beati ngs. EOf;l1ne " '" .... .. .. . 4. 5. 7 

Belts - Fan , Genera.tOf, Water Pump .. 9 

Brakes - Parking, $el"lliee 18, '9 


Camber 20 

Camsl'la!1 .. .. ... . 5 

Capacities 


COOling System 9 

Fuel Tank 8 

Lubricants 


Eng ine Crankcase . . . .. .... • . . • . .... .. .. .. 7 

TransmisSion . .. . ...• •.• •. . . , ... .. .... 15, 16 

Aear AJ.!e .... . ... .•..• .. • . . .... .... 16
,Car Mode ls . . .. . 


Car ana Body Oimensions 

Width . 20 

Lenoth .. . . ..... 26 

Heigl'll 20 

GrOund Clearance 20 

Flont Compartment 27 

Rear Compartment 27 

L.u90age Compartment 27 

$Ial lon WaQon - Third Seat 28 

Slahon Wagon - Cargo Soace .. .... . • • ..• . . . 28 

HalchDack - Cargo Space 28 


Carburetor 2.8, " 

CaSler ... .. . .. . 20 

Choke , Automallc 8 

Clutct'\ - Pedal Operated . '5
,.Coli , Igniti on . 

Connecl l n~ RodS 

Con ....enlence EClUlpment 23

• 

Coohn9 Sy stem 9 

CrankSnail 5 

Cylinders ano Cylinder Head 3 


Oiese l EnQlne 8 

Dimens.on Oel inl t i ons 


Key Sheet - E_lenor 31, 33 

Key Sneet - Interior . ..... . .• 32. 3.4. 3.5 


Di str ibutor - Ign it ion 

Electrical System .. 12. 13, "t4I 

EmiSSIon Conlrols . to, 11 

En.,ine 


8ofe , StrOke. Type .. 3 

Compression Ratio 2. 3 

DiSPlacement .. ....... . 2 

Fir ing Order , Cylinder Numbe1'ing 3 

General Inlormallon. Power & TorQue .. 2. 3 

Identdicalton Numbaf location .. ...... , .• • • • ..• . ••. . 22 

Lubric at.on 7 

PO.....er leams 2 


Exhaust Syslem . 7 

EQu.pment A.va.labllity 2' 

Fan . Cooh nO •Fidu Cial Marks 29 

F i lters - EnO lne O il. Fuel System .. ...••.. •. • . 7. 8 

Frame .... .... . . . ...... . 22 

Front SuspenSion .... • • • •• . 2' 

Front Wf'leel DrIVe Unit .. .. '8 

Fuel . Fuel Pump. Fuel System 3. 8. 11 

Fue' In,Kllon .. . . 8 


Generator and Regu lat or 12 

Glus . . .... . .. . . 3D 


Headroom - BOOy 27. 28 

Helgnls - Car and Booy .. .... •• . 26
,.Horns ......... •• . .. • • •• 

Horseoower - Brake ...... ... • 2 


lonilion System 13. l' 
Inllallon - THes '8,.Instruments ..... .• ... . 

KinOP,n (SI""nO All,'lsl 2() 


Subject 

Lamps ano HeaOlamp snape 

LegrootT. 

Lengtns - Cal ana BOdy . 

Leveling SuSDenSlon 

Litters . val ~e 


L,nings - Cluten. Sra~e 


Lubflcat lon 

luggage Compartment 


Mass .. 

MOdels 

Motot . Start ing 

Mut1ler 


Pusenger Capacity 

Passenger MasS D'Slf1buh on . 

Passive Restra.nt System . 

Piston P.ns , Rings 

Pistons 

POwer Brakes ... . 

Power. Eng ine . . . 

Power Sleefing .... . 

PoWfIf Teams 

Prope ll er S"'al l . Un.versal JOints 

PlImps - 0 11. Fuel ............ . 


Waler ........•.. 


Radiator - Cap. Hoses 
Retios - A_Ie ... ...... . 

ComOl esslon 
Steering 
TranStTliSSlon 

~ear Axle 

Regulator - GeneralOt . 

Rims 

Rings. Pis ton 

ROdS - Connecting 


Seals ..... ... . 

Shock Absorbers. Flont , Rea' 

Spark Piugs 

Speedon,eler , 

Springs - Front &. ~ear SuspenS ion 

Siabilizer (Sway Sar) - Fron! " qear 

SI." ,ng System ........ . 

Steering 

SUPplession - loniti on . Raa.o 

Suspens ion - Fro nl , Rear .. 


Tail Pipe .........•. 

Theft Protecllon ... 

Thermosta' . Cooling 

Timing - Valve. IgnItion . . 

Tires

Toe in 
Torque Converter 
TorQue - Engine . 
Transaxle 
Transmission - Tyoes 
Transmission - Automallc 
Transmlss.on - Manual 
Transmission - Rallos . 
Tread 
Trunk Cargo load 
Trunk Luogage CaoacI'Y 
TU'nlng Dlame t@( . 

Unitized Construction 

Universal JOInts. Prooeller Shalt 


Valves - Inlake & E_haus l 

Vehic le Ident lf ,cahOn Number 

Vollage Regulator 


Water Pump 

Wel!JhlS 

Wneel AIo!Jnmen t 

Wheelbase 

Wheels & THes . 

Wn"l Splndte 

W idths - Car and Body 

Windshie ld . . 

Windshield WI~f and Washel . 


2 7 : 

2 

2 


15. , 
7. ,~. 16. ~ 


2 


27 . ~ 

3 . 

3 . 

7. 

2 .. 
2. 

15: 
2. ' 

£. 

2. 8. 15 

2.8 . '5 . 

2. 8. 
1>. 

2' 
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APPENDIX C 

• Engine Stand calculations 
• Finite Element Analysis of Engine Mount 

I 


I 


I 


I 


I 


I 


I 

-- - - - ---=--=~- ----- --- 

~- 

- - • 



'{ON_HISES 

STRESS 


lbrJl in! in! 
3 .B9572Et03 
3 . 114IIEt03 
3.6>250[t03 
3. 53aBSEtB3 
3. 41!92BE-03 
3 . 28761£>03 
3. I6606U03 
3.84445[+03 
2.92284£+03 
2. 88123E+03 
2.61962£+89 
2. 55B~2E+09 
2 . 4364 IEt83 
2. 314S8Eti!3 
2. 19319[+0. 
2.B7 158GB3 
1. 91991E-03 
I . B2IJ36U03 
1.7861SE+03 
I. 5051 4£+03 
I. 46353£+03 
1.34192Et03 . 
1.22831£>83 
1.1987IE+03 
S.1T"96EtB2 . 
8.55481EH'2 
7 . na78EHJ2 
6. 12269[-82 
,. lSG60E-02 
3.69051£>02 ' 
2. H441E+02 
1.25832E+02 
I.22319E+08 

.. 




I 

I 

VON_MrSES 

STRESS 


lbf/(ln'lnl 

l. l474SE+1ZI3 
l.11173E+1ZI3 
l.07500E+1ZI3 
1 .04028E+03 
1.01Zi455E+1ZI3 
9 .68B23E+02 
9 . 33097E+02 
B.97371E+02 
B.61645E+02 ' 
B.259 19 E+02 
7.81Z1193E+1ZI2 
7.54467E+02 
7.18741E+02 
6.83015E+02 
6. 47289E+1ZI2 
6 .l1S63E+0 2 
5.75837E+02 
5.401llE+02 
5.1Z1438SE+1ZI2 
4.68558E+1ZI2 
4.32933E+02 
3. 97207E+1ZI2 , 
3.5148lE+1ZI2 
3.25755E+02 
2.90029E+02 
2 . 54302E+02 
2.18S76E+02 
1.82850E+02 
1.47124E+02 
l.11398E+1ZI2 
7.56723E+01 
3.99482E+lZll 
4 . 221111 7E+1ZI0 
"........ ~: smu_l:! 


.. 
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APPENDIX D 

• Placement of measurement Devices 

I • Air Chamber and Flow Nozzle Design 

I 




Measurement Devices 


Ai,_ 

Reservoir 

T"chonlt~": ' 

Cooling {water 

Fuel 
tank 

T, 

____m...-f-_-l-.. 

T~x 0 

Exhaust 

w 

DC 
dynamo· 
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APPENDIX E 

• Drive Shaft Design 
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APPENDIX F 

• Heat Exchanger Design 
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