1. INTRODUCTION
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A Group 7  racing car is (according to the Sports Car Club of America) a car "designed and constructed for road racing competition, offering provisions for driver and a passenger, basically suitable for driving over normal roads".    Other than certain minimum cockpit dimensions designed to eliminate the prolifer​ation of single seat cars, there are no rules that limit minimum size or weight or rules that arbitrarily limit the maximum size of the engine.    A typical Group 7 car is shown in Figure 1.

The current Group 7 racing car is typically 135" long,  65" wide,  30" high, and has a ground clearance of 3".     It weighs approxi​mately 1400- lbs.  empty and is powered through 5 speed spur Rear transmission by a 350 to 430 cubic inch V8 engine, mounted in the rear, developing 500 to 600 HP.    The center of gravity is  located 14"  to 15" above ground level and 65% of the 90" wheelbase behind the front wheel centerline;    It carries 45 to 55 gallons of 100 octane gasoline (pump gasoline is  required by  rule) and gets 4 mpg at racing speeds of 30 to 190 mph.    A typical race length for Group 7 cars is 200 miles with no pit stops required.    The average speed of a typical race is 110 mph.

Racing tires used on these cars are mounted on 8.5" to 10" wide wheel rims at the front and 12" to 15" wide wheel rims at the rear. The diameter of the rims is 15" in both cases. The outside diameter of the front wheels is approximately 24" and that at the rear, 26". Tire and wheel weigh an average of 40 lbs. each.

From an aerodynamic   point of view a Group 7 car has a frontal area of about 13 ft2 and a drag coefficient of . 5.    In plan view,  it has an aspect ratio of 0.4, a projected area of 60 ftZ and a "wing loading" of 25 lb/ft2. I mention these analogies because the lift char​acteristics of the Group 7 racing car are proving more important than Ihe drag char​acteristics.    This, is a direct result of the relatively low wing loading.

This paper will attempt to give insights to the aerodynamic factors that affect the maximum steady state cornering ability of the Group 7 racing car and will consider simple stability criteria, a general treatment of stability and control theory being beyond the scope of this paper.    This subject is adequately covered, for example,   in References  (1) and (2).

2. STABILITY

For the purpose of thia discussion il is assumed that a car will be  directionally stable and comfortable to drive if the  ratio of maxi​mum available cornering stiffness (deviation of the lateral force with respect to slip angle) to static weight at the rear axle of the car is greater than the same ratio at the front axle.    The car feels stable to the driver under these conditions because the lateral force as the result of a steer​ing input produces a secondary inertial yawing moment which tends to resist the turn of the race car.   A Blightly unstable car can be useful at low spends as it usually has a faster transient response.    This assumption ignores lateral

Figure I. A Current Group 7 Racing Cor in th« Turn. Noft Gop under Front Left Wheel
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