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 Physics
 Modelling



 Energy systems
 Anaerobic Threshold Power (ADV or FTP)
 VO2max
 Critical Power model
 Calculator



•ATP/CP Sprinting 0-10 sec

•CHO anaerobic Max P until 2-3 min

•CHO aerobic min-hours

•FFA aerobic min-hours

•Energy production in kJ/mol



 Calculating kJ/mol into kJ/literO2

 This is done by dividing kJ/mol through x mol O2

(x depends on substrate, glucose 6 and FA 23)

 And dividing through molar volume of O2 (24,3)



 Calculating kJ/mol into kJ/literO2

 From literature we know that at VO2max level 
90% of the energy comes from CHO and 10% 
from FFA

 0,9 x 19,76 + 0,1 x 17,64 = 19,55 kJ/l O2



 Calculating kJ/mol into kJ/literO2

 To calculate PO at VO2max: 

 VO2max (ml/min/kg) x 19,55 / 60 (min to sec)

 Then multiply with 0.25 (efficiency of the human body)

▪ VO2max= 88 ml/min/kg

▪ Watt/kg= 0,25 x 89 x 19,55/60 = 7,25 Watt/kg

▪ ADV (FTP) = 0.88 x 7,17 = 6,38 Watt/kg







Time is double, the power will be 95%
Time is 6 x longer, then power 88%
Time is 4 x shorter, then power is 110%









 Is the decrease in power equal to the increase
in FA oxydation?

 Power FA oxydation is only 0.3 of glycogen
 Peakfactors for VO2max:

















 Rolling resistance
 Air resistance
 Climbing resistance
 Mechanical resistance















 Temperature

 Barometric Pressure



1. Power (watt): 
 depends on talent,m/v,weight, training,tapering, nutrition, etc

2. Mechanical efficiency
3. Rolling resistance
4. Weight
5. Weight of the bicycle
6. Temperature
7. Air pressure
8. Altitude
9. Air resistance (CdA)
10. Wind (direction and speed)
11. Gradient climb (%)



54.526m

Werelduurrecord Bradley Wiggins 54,526 km

Standaardcondities

m 77 kg

m fiets 6,8 kg

cdA 0,21 m2

cr 0,002 -

T 28 0C

p 1030 mbar

η 0,99 -

vw 0 m/s

P 468 Watt



Haalbare afstanden

(km) winst

Werkelijk gereden 54,53 -

Geen warme hal (20 0C) 54,04 -0,49

Aerodynamica (cdA= 0,20) 55,40 0,87

Hoger vermogen (P=478 Watt) 54,93 0,40

Lagedrukgebied (p=963 mbar) 55,73 1,20

Ventilatoren (vw=1 m/s) 56,90 2,37

Hooglandbaan ( h= 2336 m) 57,24 2,71



 The cyclist has a Functional Threshold Power 
of 6,4 Watt/kg and bodyweight 80 kg.                   
Total Power is 512 Watt.

 The location is the velodrome in Mexico 
(Eddy Merckx, 1972) (2336m altitude)

 The cdA-value is lowered until 0,19 m2

 The temperature is 30 °C.

This results in a distance of 61,6 km



Tom Dumoulin

Speed: 54,36 km/h
Temp : 35 C 

Time: 15 min 14 sec
(including 10 sec loss because of 
start and curves)

Basiscondities proloog Tom Dumoulin

ADV 450 Watt

Piekfactor 1,10 -

Vermogen 494 Watt

Gewicht 71 kg

Fiets 6,8 kg

cdA 0,22 m2

cr 0,003 -

i 0 %

η 0,985 -

vw 0 m/s

Luchtdruk 1013 mbar

Temp. 26 0C

Hoogte 0 m



Haalbare snelheid en tijd Tom Dumoulin

Snelheid Tijd Verschil

km/h min sec

Basiscondities 54,36 15,40 -

Lagere cdA (0,21) 55,19 15,17 -14

Lage druk (963 mbar) 55,26 15,15 -15

Hoge temp (32 0C) 54,74 15,29 -6

Hogere ADV (460 Watt) 54,77 15,28 -7

Hogere cdA (0,23) 53,59 15,62 13

Hoge druk (1043 bar) 53,85 15,54 9

Lage temp (20 0C) 54,01 15,50 6

Lagere ADV (440 Watt) 53,92 15,52 7

Wind (6 m/s, wk 4) 52,47 15,78 23





www.hetgeheimvanwielrennen.nl
www.thesecretofcycling.com

http://www.hetgeheimvanwielrennen.nl/
http://www.thesecretofcycling.com/


 De laatste Nederlandse 
gele truidrager

 Winnaar Tour proloog 
in 1989

 http://nos.nl/video/516
848-1989-breukink-
pakt-gele-trui.html

http://nos.nl/video/516848-1989-breukink-pakt-gele-trui.html

