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a) see picture below (taken from Fig 4.21 in “Road vehicle aerodynamic design”,
R.H. Barnard). Somewhat simpler pressure distributions are also acceptable as
long as they feature:

* suction peaks at the corners of: front boot lid, roof front edge and roof
rear edge and possibly at the rear boot lid edge (but the flow is likely to
separate here which would remove local suction). Note that, for better
designed cars the suction peak at the rear of the roof may not be
prominent (see Audi image later). In that case there would be no
separation.

* high pressures at: nose (stagnation point above A), lower front
windscreen corner, lower edge of rear windscreen corner

» approximately constant pressure in the separated region at the rear
(between rear boot lid corner and B)

Ce

Pressure
soelficient

‘-/

Cenwe-line pressure distribution and flow [eatures of 4 simple three-box form vehicle.

b) Potential separated zones are:

 leading edge of the hood - this is likely to increase drag by a
small/medium amount (separation bubble of limited extent)

 enclosed separation bubble at the hood-windscreen junction - this has
only a small drag contribution

 separation bubble at leading edge of roof (if the edge is sharp

 separation behind the rear roof edge (at rear window) - this is unlikely to
re-attach and would cause significant drag

 separation at boot lid (unless the flow is already separated at the rear
window), this is the main drag contribution (but somewhat unavoidable)

c¢) Many suggestions can be found in the notes. In particular:



* rounding off of nose (front boot-lid) and roof edges

» increasing front window slant - rounding off junction (but keep in mind
that wipers will ad to drag)

« reduce the sweep angle of the rear window to about 20deg for best drag
performance and ensure that the roof-rear window junction is rounded.
This may require the boot lid to be raised to avoid the car from becoming
too long or turning into a fastback.

* Change boot lid contour to have a degree of boat-tailing (downward
sweep) this will reduce the base area and increase base pressure, both of
which is good for drag.

See below for an example of a relatively old car (Audi 100) suffering from a

‘peaky’ pressure distribution and note how rounding off some of the corners

has eased off the adverse pressure gradients and removed the danger of

separation:
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Pressure tap position

AUDI 100 1T

d) See notes. Potential suggestions are:

Hide wipers from flow behind a deflector (reduces form drag)

Boat-tailing of the sides (reduces base drag by increasing base pressure and
reducing wake area)

Underbody diffuser at rear (acts similar to boat-tailing but watch for separation)
Cover wheels (like some low drag cars)

Apply front spoiler to reduce flow on underside and onto the wheels

Downward slant of boot lid (to give a bit more boat-tailing) with a small
separation lip at the rear edge (to slightly raise base pressure}






