Down-shifting Tips
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Look at this table:http://www.miniownersoftexas.org/wiki/index.php?title=RPM_versus_Speed_in_each_gear – see below.

If you are driving your car for best gas consumption then you really want to keep the RPM's between 2000 and 3000rpm.

So let's imagine you are slowing down from 70mph to a dead stop on a freeway exit. If you are cruising at 70mph - then you should be in 6th gear. (I'm assuming your MINI is 2005 or later - the numbers are a little different for earlier cars).

Suppose you downshift through every gear:

6th gear at 70mph = 2700rpm. slow to 50 mph and you are at 2000 rpm and you need to downshift.

5th gear at 50mph = 2400rpm, slow to 41mph and you are again at 2000 rpm and you need to downshift.

4th gear at 41mph = 2400rpm, slow to 34mph and you're at 2000rpm and downshifting.

3rd gear at 34mph = 2500rpm, slow to 28mph and you're at 2000rpm and downshifting.

2nd gear at 28mph = 2800rpm, slot to 20mph and you're at 2000rpm and downshifting for the last time.

1st gear at 20mph = 3300rpm...which is a bit high for optimum - but all you can do - so you slow down until your RPM is down to 2000rpm at 12mph - so stomp on clutch and brake and stop. Don't take the car out of gear until you are dead stopped with the parking brake on.

Well - that was a bit frantic...lots of shifting!

But we can do better than that by skipping alternate gears. Let's see what happens if we shift in 6/4/2/1.

6th gear at 70mph = 2700rpm. slow to 50 mph and you are at 2000 rpm and you need to downshift.

4th gear at 50mph = 2900rpm - still within the sweet spot! Slow to 34mph and you're at 2000rpm and downshifting.

2nd gear at 34mph = 3400rpm - a bit high, but not outrageous. Drop to 20mph and you're at 2000rpm and downshifting for the last time.

1st gear at 20mph = 3300rpm...which is a bit high for optimum - but all you can do - so you slow down until your RPM is down to 2000rpm at 12mph - so stomp on clutch and brake and stop.

You saved two gear shifts - but you kept the RPM's within a reasonable range. What you don't want to do is to downshift at 2000 rpm into a gear that makes the engine race up to 4000 or 5000 rpm!

You could actually stop the car in 2nd gear - but you need to be in 1st ready for when you move off again...

What happens if you go 6/3/1 ?

6th gear at 70mph = 2700rpm. slow to 50 mph and you are at 2000 rpm and you need to downshift.

3rd gear at 50mph = 3000rpm - STILL in the sweet spot! Slow to 28mph and you're at 2000rpm and downshifting.

1st gear at 28mph = 4500rpm!!! OK - that's a bit much!

So to go from 3rd to 1st, you've either got to downshift a bit later - at a slower speed when the engine is protesting because it doesn't have enough RPM - or you have to jump the revs up to 4500 rpm when you downshift. So probably 3rd to 2nd is better - which means you might as well do 6/4/2/1.

But all of that was with the engine in the fuel economy sweet spot.

Suppose you are RACING! The heck with fuel economy! We want the maximum torque from the engine at all times so if we change our minds about stopping, we'll have the maximum possible power for zooming off again.

The most torque (acceleration) is when the engine is in the 3700 to 4700 rpm range. This changes a lot of things. For a kick off, you don't want to be in 6th gear at 70mph - you should be in 4th gear! The car can accellerate faster from 70mph when you are in 4th than in 5th or 6th.

OK - so we're at 70mph in 4th at 4300rpm. Wooohooo!

We slow down until the tachometer is showing 63mph and we're getting outside the 'torque sweet spot' and ideally, we'd like to downshift.

If we drop straight from 4th to 2nd (at 63mph!!) our RPM's will shoot up to 6300rpm - which is practically ripping the engine off it's engine mounts...the car doesn't like that much - and we're WAY outside the sweet spot for torque. So we need to change to 3rd at 63mph - which is 4500 rpm - right back in that sweet spot!

OK so slowing down more, 3rd gear at 3700 rpm would be 51mph - so we need to downshift at 51mph - which leaves us in 2nd gear at 5000 rpm...which is a bit high - so maybe we should have downshifted a little bit under the sweet spot...48mph would be good. So 48mph in 2nd gets us 4700rpm.

Slowing down more - at 37mph, we're dropping out of the power band again - so down to 1st - but now we need 6000 rpm - which is WAY out of the power band..,so we'd better get down to maybe 28mph before downshifting to 1st.

You see that to stay in the 'fuel economy' sweet spot, shifting by 2's is great - it saves you effort - avoids clutch wear and is very gentle on the engine.

But if you want to drive with maximum torque - you need every single one of those gears 4/3/2/1 is the only way that works.

Somewhere between those two extremes - well, it's a matter of taste, style, mood!

The MINI's gearbox (particularly the 2005/2006 model year cars) is beautifully designed for a compromise between a street car and a sport car. You can downshift comfortably if and get economy or use those close-spaced gears to keep the car at maximum torque all the time. The '05/'06 MCS's Getrag gearbox is a PERFECT match to the engine.

Speed at various RPM's in each gear (2005 & 2006 MCS).

 RPM :
    R
      1
      2
      3
      4
   5
   6
Torque

    0:
   0.00
   0.00
   0.00
   0.00
   0.00   
0.00   
0.00

  500:
   3.33
   3.11
   5.10
   7.03
   8.62
10.38
12.70

 1000:
   6.66   
   6.21
  10.20
  14.07
  17.24
20.75
25.39

 1500:
   9.98   
   9.32
  15.30
  21.10
  25.86
31.13
38.09

 2000:
  13.31
  12.43
  20.40
  28.13
  34.48
41.50
50.78
 115

 2500:
  16.64
  15.53
  25.51
  35.17
  43.10
51.88
63.48
 115

 3000:
  19.97
  18.64
  30.61
  42.20
  51.72
62.25
76.17
 122

 3500:
  23.30
  21.75
  35.71
  49.23
  60.34
72.63
88.87
 130

 4000:
  26.62
  24.86
  40.81  
  56.27
  68.96
83.00
101.57
 133

 4500:
  29.95
  27.96
  45.91
  63.30
  77.58
93.38
114.26
 133

 5000:
  33.28
  31.07
  51.01
  70.33
  86.20
103.75
126.96
 130

 5500:
  36.61
  34.18
  56.11
  77.37
  94.82
114.13
139.65
 125

 6000:
  39.94
  37.28
  61.21
  84.40 
103.44 
124.50 
152.35
 125

 6500:
  43.27
  40.39
  66.31
  91.43
112.06
134.88
165.04
 110

If you are driving your car for best gas consumption then you really want to keep the RPM's between 2000 and 3000rpm.

