
Experiment 9 Results (for instructor use)  

First Law of Thermodynamics – Bicycle Braking

1.  Velocities for the coast-down with no braking run, plus for Run 7 (braking), are plotted in Figure 9.4.  The coast-down with no braking curve fit from TRENDLINE is 
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Figure 9.4   Bicycle velocity during coast-down and braking. 

2.  The results from the eight, consecutive braking runs are reported in Table 9.3 where the columns give: the run number, the initial speed (mi/hr and ft/s), the time for braking, the velocity curve fit for braking, the initial and final calorimeter temperatures, and the contribution of each term in Equation 9.15.  A few observations can be made from these results.  Taking Run 7 as an example we see that the aerodynamic drag and rolling friction loss acting over the 5 s braking period, 

 = 41.4 ft lbf, amounts to 2.9% of the initial kinetic energy of 1440.7 ft lbf.   The other loss is due to the heat transferred into the tire.  From Equation 9.7 we see that 1/51 (or ~2%) of the heat generated is transferred into the tire. 

3.  Finally the results given in the last 3 columns of Table 9.3 are used to produce Figure 9.4. The experimental J value was 987 (ft lbf)/Btu which is 26.9% greater than the accepted value of 778 (ft lbf)/Btu.

Table 9.3

Results of the Braking Tests
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	1
	6.0
	8.8
	3
	V=-2.93t+8.8
	65
	77.8
	250.1
	7.3
	0.2847

	2
	6.9
	10.1
	5
	V=-2.02t+10.1
	63.6
	79.8
	330.8
	9.5
	0.3604

	3
	9.7
	14.2
	6
	V=-2.37t+14.2
	68.2
	98.4
	653.7
	18.3
	0.6718

	4
	9.8
	14.4
	5
	V=-2.88t+14.4
	63.8
	94.6
	667.3
	19.3
	0.6851

	5
	12.6
	18.5
	5
	V=-3.70t+18.5
	61.6
	111
	1103.0
	31.8
	1.0989

	6
	13.3
	19.5
	5
	V=-3.9t+19.5
	67
	119.8
	1229.0
	35.4
	1.1745

	7
	14.4
	21.1
	5
	V=-4.22t+21.1
	66.6
	129.8
	1440.7
	41.4
	1.4058

	8
	15.5
	22.7
	3
	V=-7.57t+22.7
	64.4
	137.8
	1669.2
	47.8
	1.6327
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Figure 9.4   The final results giving Joule’s constant.
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