Guide for the driving performance chart of the SUZUKI RV 125 VanVan

Despite that the VanVan conversion problem has already been thoroughly discussed in the forum http
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HYPERLINK "http://suzukivanvan.forumandco.com/"/ and in others, it still remains unclear for me  what my personal ideal configuration would be. Should I just scale the sprockets? Guides in this case are not always helpful, as they are sometimes biased or not correctly phrased. 

So I remembered back in my younger days when I was active in motor sports, we used to draw manually calculated performance charts on graph paper, which is easy nowadays, thanks to the computer

Driving analysis

Which are the forces one is being exposed to while driving? The biggest is the air resistance rA.

It starts from zero and is increasing exponentially by the square of speed. As opposed to the rolling resistance rR, which starts already on roll up and is increasing just slightly. In our case by approx. 1lbs.

Opposed to that is the propelling force the tires are subjected to, resulting from the engine output, gear ratio and the drives degree of efficiency. Both resistances rR and rA have to be overcome by the propelling force while driving.

All propelling force beyond these resistances is surplus force, which is necessary for accelerating and uphill driving. Are these resistances too great and the propelling force is completely used up,no more surplus is present,  therefore max. speed is reached.

First Steps

The Excel folder contains numerous spreadsheets and charts. There are 2 identical categories which are only distinguished by teeth number.

By toggling between these red and the green areas, its possible to adjust the charts immediately. 

As the above picture shows, on the bottom of the spreadsheet are the coloured tabs red and green. When the spreadsheet is opened initially, the red tab, “Tab1” is open. All input data and all calculations are done on this first tab, in tabs “FL-SB 1” and “rpm 1” these calculations are represented in the driving performance chart and the rotational frequency chart.

The green tabs include copies of the red tabs, these tabs are thus arranged for making the relation between present number of gear teeth in “Tab1” and the desired number of gear teeth in “Tab2”, apparent. 

 The difference should be immediately visible, by toggling between both tabs.

The torque is displayed in the correspondent blue tab, which is put out as a graph in the “Md-Diagram” . This torque graph is taken from the http
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First data entry

Our next step is data entry of the according numbers of teeth into the orange coloured compartmentations of  tabs “tab1” and tab2”. 

Into “tab1” the actual number of teeth, into “tab2” the estimated experimental numbers are put in. 

As of now, we are able to alternately evaluate both driving charts. The according revs can be checked in the rotational frequency chart in tabs “rpm1” and “rpm2”

Evaluation

The driving performance chart “FL-SB” shows speed on the horizontal x co-ordinate.

Vertically on the y co-ordinate, force in pound is displayed.

This force is divided into; 1: propelling force, which is dependent on the torque graph and the respective gear reduction. This graph is more jolted in the lower gears and is elongated in the higher ones. 

2: The combined resistance, which contains the air and rolling resistance, displayed in graph rR which is plotted onto graph rA, subsequently rR represents the combined resistance.

The speed where propelling force is equal to the combined resistance is max. speed.

Don’t be surprised that my max. speeds merely approx. 55 mph, apparently speed is very conservatively displayed on my tachometer, a 7-10 mph increase was reported on similar vehicles.

By passing over the correspondent points with your cursor, the data is immediately made visible.

In the adjacent sample chart, all graphs are plotted with an example speed of 40.4 mph. The first thing with is immediately made obvious are the different scales of the according charts.

With serial gear reduction on max. speed, the torque graph in 6. gear is very slowly approximating to the combined resistance line, eventually passing it until reaching its vertex.

A nice gimmick was the input field for opposing wind in “tab1 and “tab2”, at least in my case, measuring 6.2” in height, and weighting near to 190 pounds, the VanVan has to carry a living statue around, and I’m sure every VanVan driver has made similar experiences.

Here, the effect is illustrated by charts and numbers.

Now, my tachometer is not calibrated, and even if it would be, yours probably would be not, complete accuracy is not possible anyway and neither is important.

Those are my settings, my tachometer is not accurate, as is my rev counter, but after the sprocket change, both are as inaccurate as before, that's why the ratio is accurate again.

Your VanVan does not make 60 mph, just 55? Doesn't matter, just add 5mph at the beginning and at the end , the ratios are still the same.

The one exception is different torque curve by wrong adjustment, or if the engine isn't working properly anymore, or tuned up.

Disregarding these exceptions, the table is freely adjustable for your needs.

Adjustment of Charts 

Why is my driving performance chart not entirely accurate for you?

A lot of factors are influencing these values, the accuracy of the tachometer for example.

My body stature is also a major influence on the air resistance, or new tires, a windshield, etc.

For complete accuracy, you would need a rev counter, mine was included with an oil thermometer I had bought, 

You have to be careful though, the spreadsheet contains a lot of formulae, which cannot be altered, so be aware of that, while putting your data in.

It’s entirely sufficient that you only alter the coloured compartmentations and leave everything else as it is.

Determining max. speed is probably not as easy as it seems, as even the smallest changes in rise or wind speed have an impact on the final value, be honest with yourself thought, glossing these values won’t do you any good.

Furthermore, you need to identify the revs during certain speeds, the best would be to jot down 3-4 combinations at different gear levels.

Column A contains the formulae and definitions which are necessary for the calculations.

The combined gear reduction is distinguished between the primary gear reduction (in front of the gear box), the gear ratio(the according gear wheels) and finally the secondary gear reduction (front sprocket and rear sprocket). The latter you’d probably want to change( orange box).

The gear ration, iG are listed in columns G to L, gear boxes of this build, usually have a degree of efficiency of ß 0,88 to 0.90.

The dynamic wheel radius rydn  is the arithmetic mean of the rolling circumference of the tire ( Dunlop data) and my own speed/rev combinations.

Slight changes to this value in the green box should only be done, if your rev number combinations are not similar to the values in the rpm-chart.

If you have some Excel experience, you can verify the data directly in the spreadsheet. Boxes Y to AD of row 26 to 45 are showing the rev number of the according speed at the respective gear level.

If you colour mark the boxes of which you have the speed and rev number, you can adjust the rydn value in the green box as until the values of the marked boxes are fitting yours.

There is always Slip S during power transmission to the road. It’s known due to practical experience that utility vehicles have 2% Slip longitudinally at the tire at max speed, and 

in the lower gears, near to 6-7% increasing.

With my assumption of 10% in first gear, I’m accommodating a very short first gear and a probable use on gravel roads.

Anyway, due to the “extreme” power of the VanVan, Slip will probably not be too great a factor.

Furthermore there is the righting moment of the tires, which I neglected due to its insignificance, just to remark the experts under you.

The air resistance rR is the great unknown, calculated, by the factor, multiplied by the air resistance coefficient, multiplied by area of driver and vehicle.

I have to admit, the only known value is this factor, but that's not important, because we don’t have to know every single value just the combined value.

Thus we turn the calculation around, because all the other values are known to us, including max speed.

By decreasing and increasing the value in the blue box, until it reaches our max speed, the value of rolling resistance has to be correct.

Of course, adjustments have to be done in both spreadsheets, with exception to the sprocket number, because then we would not be able to make any comparison at all.

I wish you a lot of success trying out the most adventurous sprocket combinations.

If you think my guide was useful,  I’d be grateful for a short feedback, also if there are any uncertainties, I’ll be gladly of help.

Possible improvements are also welcome of course.

I wish you a lot of fun experimenting!

Arthur

