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The design project for this design team was to evaluate the benefits of porting cylinder heads and
determine whether the improvements in flow would increase output on a 5.0L engine. If smoothing the
ports in the cylinder heads did not improve flow, the objective was to figure out why there were no
improvements.
In order to determine what areas in the cylinder head ports needed attention when smoothing,
models were created in Autodesk Inventor, meshed in Gambit, and run in Fluent. Fluent provided graphic
results of velocity and turbulence profiles, which were examined for flow restrictions that could be altered
when smoothing the ports. It was determined that smoothing the valve guide support, short and long side
radii along with enlarging the port would help increase flow through the port. Each of these areas would be
cut and smoothed with a die grinder. The Fluent analysis also provided a flow rate that could be expected
from each port. The intake port should have a flow rate of 181cfm and the exhaust should have around
125cfm at a static pressure of 28inH20 and 0.75” of valve lift. Next, a cylinder head from another 5.0L
engine was set on a flow bench created by the design team, and air was pushed through each of the ports.
The flow rate through each port was recorded, the ports smoothed, and then the cylinder head placed back
on the flow bench. Flow rates increased dramatically after smoothing the ports, but flow rate decreased
with increased valve lift, an obvious error. It was determined that the primary reason inconsistent data was
obtained is due to a non uniform flow profile through the test section in the pipe. Another possible reason
for inconsistent data collection is because a different pitot tube was used to test the smoothed ports because
the pitot tube used for testing the unsmoothed ports broke. It is believed that the second pitot tube’s
compression fitting was not threaded appropriately into the pipe, yielding poor pressure measurements.
Next, the test engine knocked, had low oil pressure, and burned oil, which limited the engine operating
speed to 3000rpm. Because the engine had these issues along with a serious “miss”, consistent results
could never be determined using the dynamometer. Because the engine could not be run above 3000rpm,
the peak torque and horsepower could not be determined before and after porting the cylinder heads on the
engine.
Although results were never determined to show the benefits of porting the cylinder heads to
improve engine performance, a flow bench and engine dynamometer were successfully designed and built.
With a few minor improvements to the flow bench, it would be able to obtain accurate results when testing
the flow in cylinder head ports for future design projects. Along with this, an engine dynamometer was
successfully designed and built. This dynamometer will successfully cool and test an engine up to 400hp
for future design projects while routing harmful exhaust gases safely out of the building. Fig. 1 shows the
test engine installed on the dynamometer.

Fig. 1: Engine Dynamometer

