Comparing resistance and power requirements for Christini AWD bicycle

Lee McCormack • Dec.  3, 2004

Calculations derived from spreadsheet by John Snyder, JCSnyder.studio@worldnet.att.net 

Download it here:

http://www.leelikesbikes.com/Stories/112104/BikeForcePower.xls 

Rider weight: 180 pounds

Bike weight: 30 pounds

Wheel weight (XC wheels with freeride tires and normal tubes): 8.8 pounds

Rolling resistance coefficient RWD: 0.014 From http://www.me.psu.edu/lamancusa/ProdDiss/Bicycle/bikecalc.htm which got it from "Science of Cycling", E.R. Burke,
Rolling resistance coefficient AWD (+33% per my testing): 0.0182

Aerodynamic drag coefficient: 0.79 for upright position from http://www.damonrinard.com/aero/measuring.htm 

Wind speed: 0

Mechanical efficiency: 95 percent. Every bike loses energy in its chain. A perfectly dialed bike still bleeds 5 percent of its energy.

Air temp: 20°C, 68° Fahrenheit

Acceleration rate: moderate rate of 0.8 m/s/s taken from traffic study, www.enhancements.org/trb/1578-16.pdf . Hard rate of 2.0m/s/s roughly doubles that
Figures show the power required in watts

	Scenario
	Rolling
	Aerodynamic
	Slope
	Inertia
	Efficiency
	Total
	Change

	10 mph flat
	
	
	
	
	
	
	

	RWD
	59
	44
	
	
	5
	108
	

	AWD
	77
	44
	
	
	6
	126
	+16.7%

	20mph flat
	
	
	
	
	
	
	

	RWD
	118
	348
	
	
	25
	490
	

	AWD
	153
	348
	
	
	26
	528
	+7.8%

	
	
	
	
	
	
	
	

	10% grade 10mph
	
	
	
	
	
	
	

	RWD
	59
	44
	419
	
	27
	549
	

	AWD
	76
	44
	419
	
	28
	567
	+3.3%

	20% grade 10mph
	
	
	
	
	
	
	

	RWD
	58
	44
	826
	
	49
	976
	

	AWD
	75
	44
	826
	
	50
	995
	+1.9%

	
	
	
	
	
	
	
	

	Hard accel2m/s 5-15mph
	
	
	
	
	
	
	

	RWD
	59
	44
	
	875
	51
	1029
	

	AWD
	77
	44
	
	875
	52
	1048
	+1.8%

	Insane accel4m/s 5-15mph
	
	
	
	
	
	
	

	RWD
	59
	44
	
	1772
	99
	1984
	

	AWD
	77
	44
	
	1772
	100
	2003
	+1.0%


