In the exhaust port the gases are most compressed on the guild side, the
area around the guild must be adequate for the gases to get beyond the guild.
The TC has a pretty short exhaust port, combined with the 27°, it is quite
efficient, thus easy to get more flow than you need. On full race spec engines,
I've seen volumetric efficiencies of 100% and above, fantastic scavenging, but
watch out when the exhaust valve is .050 off seat or in overlap, kiss that torque
goodbye!

Another interesting area in the induction port is around the guild and into
the valve pocket. From experiments with liquid flow, you can see how flow
becomes delaminar as it hits the guild, and then settles down in the valve
pocket, it is here a venturi shape is needed to accelerate the flow again and
though the valve. But not to much, or you end up sending the charge down the
exhaust. Maddening really, even with the accuracy of the CNC, there is still
final finishing, and this is where the mistakes happen, and the critical
volumetric efficiency is lost.

After I've swallowed, and deciding a particular head is worthy, there is one
final tweak. With the computer simulation | can rotate the valve timing events,
or lobe centers to promote the volumetric efficiencies I've measured from the
flowbench. | suppose it is here that the overhead independent cam design
really shines as you retard or advance the cams independent of one another.
I've built my share of Crossflows and V-8's, single stick motors, they always
leave me wanting to change the lobe separation.

Rod to stroke ratio will have an effective influence port flow, I've learned

this from Dema Elgin, and noted differences on the engine dyno. What your
looking for here is to maximize the piston speed at the most efficient time the
port is filling or lift. This occurs between 70° and 80° ATDC. Through use of
the computer we can determine how much of the intake cam area is being
utilized at that timing event, compare this to the volumetric efficiency of that
timing event, and you have optimized you rod to stroke ratio. For higher rpm
engines a longer rod yielding a ratio closer to 2:1 will have a greater influence
on the incoming charge, where as motor designed for lower rpm performance
would have a shorter rod, or peak piston velocities sooner.

From all this it is my hope that the reader has developed a appreciation
as to how much volumetric efficiency plays on how the final engine runs. The
reader should be more constrained when tempted with that hot off the shelf
cam. The order and progression of engine development starts with the head,
establishing volumetric efficiencies from flow data, “then” cams are selected,
degreed to optimum. Further support of the cylinder head system comes from
the rod to stroke ratios, compression ratios and ignition timing. 4
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John McCoy, Omnitech Engineering, 3313 McAlpine Road, Suite C,
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