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Copyright





GearCalc is copyright © 2000-2002, Peter Ogden. You are authorised to download, copy and/or distribute at no charge. The author (Peter Ogden) retains copyright on the source code. The user must not disassemble or reverse engineer GearCalc. If you wish to include this program on a compilation CD (or similar) for wide distribution, I would appreciate a short e-mail informing me of this.





Purpose





GearCalc is a program that calculates theoretical maximum speeds in each gear and speed per 1000 RPM (revolutions per minute), given the maximum RPM of the engine ("redline"), the gear ratios, tyre size and the differential (final) ratio. It also produces a chart of RPM values for every 10 Km/h increment (in metric mode) or every 5 Mph increment (in imperial) and every gear up to the redline. Finally, it also calculates the rev drop at each gear change. If you provide the RPM at which maximum power is generated, GearCalc will provide comparison figures at both Max RPM and Max Power RPM.





The user should be aware that the maximum speeds calculated here do not take into account wind resistance. Often, a vehicle will not achieve the calculated maximum speed in top gear as there is insufficient power to overcome wind resistance. GearCalc can assist with choosing an appropriate gear set to maximise performance.





Highlights:


Calculates maximum speed at "redline" in each gear and speed per 1000 RPM 


Chart of RPM's for each gear at 10 Km/h (or 5 Mph) intervals 


Calculates rev drop and actual RPM value at each gear change 


Calculations performed in Metric or Imperial units 


The chosen units are maintained between runs 


Pre-set gear sets or manual input 


Graphical display of comparative gear ratios 


Compound ratios calculated and displayed for each gear 


Results can be saved to a text file or printed 


If known, you can enter the RPM at which peak power is generated and you can then compare shift points at max RPM and Peak Power (leave blank if not known)








Operation





Enter the Final Gear Ratio (Differential Ratio), RPM Limit ("Redline"), RPM at maximum power (optional), tyre size and gear box ratios, then click "Calculate". It is that simple! You can then save the results as a text file, or print the results to your printer. Hints are provided for each field. Simply hold the mouse cursor over each field for a short description of its function.





If you are using typical radial road tyres, you can simply enter the tyre size (e.g. 185/70x14). GearCalc will then automatically calculate the diameter and circumference from this information. This does not produce an exact rolling radius, as it does not allow for the compression of the tyre, but will normally be sufficiently accurate for most purposes. For best accuracy, or if the tyre is not marked in this style of sizing, actual measurement of diameter or circumference (the most accurate method) can be entered. The most accurate method of measuring the rolling circumference is to put a mark on the tyre at the centre of the contact area and a corresponding mark on the road. Push the car forward, ensuring that the wheel only rotates once so that the mark on the tyre comes back down to the centre of the contact patch. Mark the road again at this point. Measure the distance between the marks on the road, this will be the actual rolling circumference. An alternate method might be to measure the diameter of the tyre with a large set of callipers and subtract (say) 5% from this figure to allow for tyre compression.





GearCalc allows for gearboxes with up to 6 forward gears (if there is demand for the ability to handle more forward gears, please let me know!), for 4 speed/5 speed 'boxes simply leave the unused gear ratio fields blank. GearCalc has a set of built-in gear sets pre-programmed - simply right button click on a gear ratio input field and a menu of available gear sets will be presented. If your gearbox is listed, choose it from the menu. Please double check that the values are correct, before pressing "Calculate". I would appreciate an e-mail (mailto:ogdenp07@locost7.info) if you find any errors. The gear sets have been obtained from various sources (see Data Sources.txt), some of which may be unreliable.





Once the details have been entered, you can experiment ad infinitum. Change the Diff ratio and see how top speed is affected. Try closing up gearbox ratios and check that the RPM drop between gear changes keeps the motor "on the cam". Check the effects of changing tyre size...





Have Fun!





Peter


