Intake System Design





there are three variables which can be changed in designing an intake system they are the runner length,diameter and plenum chamber volume.In their experiments jaguar found that the longer the intake runner,the better,and other manufactures have had similar results.however,if a more scientific method for calculating runner length is required,there are certain sets of equations.In the Helmholtz Resonance system(one with runners connected to a common plenum),US-based engineering guru David Vizard suggests that a runner length of 7 inches at 10,000 rpm makes a good starting point, with an increase in length of 1 foot 7 inches for each 1000 rpm less which the system is being tuned for.Tuning for peak torque (not peak power) is the norm, and so if the engine was being tuned for 4000 rpm, a runner length of 17.2 inches(43.7cm) would be required.You can now see that ,for an average size engine bay,the more that can be fitted in the better.


Runner diameter can be calculated by multiplying the engine volume in litres by its volumetric efficiency and then by the tuned rpm; then divide this figure by 3330.The final figure is square rooted,giving the runner diameter in inches.As an example, a 5 litre engine with an 80 percent efficiency (expressed as 0.8) and tuned for 3000 rpm will have a runner diameter of 1.9 inches,or 48mm.And the volume of the plenum varies depending on the size and cylinder count of the engine,but the plenum


would need to be around 80 percent of the volume of the cylinders to which it is connected.there are several computer programs available which can help you design a new intake system.The Engine Analyzer,which can calculate engine runner length and diameters to take advantage of not only the first reflected pulse,but also the second and third.You must  input information about every detail of the engine before the program can start work.Controlled Induction and Controlled induction Junior program is also available for this purpose.


