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1 kcal/h=1.162W

1 hp =746 W = 642 kcal/h
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0O Work done

Food — - * Heat loss
T T

Input = Energystorage + Output
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T AU=0Q-W
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C6H1206 + 602 — 6COQ + 6H20 + 686 kcal.
lmole + 192gr = 264 gr + 108 gr + 686 kcal

3.8 kcal/gr(glucose) L D pan S g oS 4o sl eals o5l (65,50 IS oLS
5.1 kecal/L(O,) S yan eS| 5 e slil s oads oliT (65l 6 JSokS
0.75 L(O,)/gr(glucose) 1S 0,5 5 il A (Bpae S| o
0.3 L(COy)/gr(glucose)  casu o5 s (slil 4 saddsi ()59l o
1L(CO,)/L(Oy) ((owiis Jold cuws) Respiratory Exchange Ratio
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food net bomb calorific CO2 RER
caloric calorimetry equivalent production (L CO2/L O2)
value energy (kcal/L. O2) (kcal/L COg2)

(kcal/g) (kcal/g)

carbohydrate 4.02 4.10 5.05 5.05 1.0

protein 4.20 5.65 4.46 5.57 0.80
ethanol 7.00 7.10 4.86 7.25 0.67
fat 8.98 9.45 4.74 6.67 0.71

400 calories 400 calories A00 calories
of oil of chicken of vegetables
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ADP + energy = ATP 99 (o0 0 p >3 ATP JoSgo ;0 s as (699,5 slae (555

ATP = energy + ADP  ATP JsSge Sland 05,5 (yiaSl 51 oy 5L 950 (555
9% (50 el

ATP

¢ ATP ;| osliul
@ = ’ 7

— ol ;158 LB ATP 5l osliciu

Energy from food Energy for cells w‘ wl.o.c 9 &955 ATP LS))"‘ J.;>‘9
‘&Pj\P’ :

ADP

1 mole glucose : 30-32 mole ATP
ATP: Adenosine triphosphate
ADP: Adenosine diphosphate
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Mgy =10 kg === BMR=70 kcal/h=81W

P . N
O skl aly W-W-JB-’L“ cr '50)
N
system percentage met. Tate organ mass (kg) 6\3)
of BMR (kcal /min) for a 65 kg man /?
liver and spleen 27 0.33 9
brain 19 0.23 1.40 -
skeletal muscle 18 0.22 28.0 Q§,
kidney 10 0.13 0.30 o_&
heart T 0.08 (.32 ’
remainder 19 0.23

sum = 1.22
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BMR= Cmb3/ 4
Kleirber’s Law —s

c=90 kcal/(kg®*.day)

BMR = 66.4730 + 13.7516m, + 5.0033H - 6.75505Y 1S 0
BMR = 655.0955 + 9.5634m, + 1.8496H - 4.6756Y ')

BMR: kcal/day, m,:kg, H:cm, Y:year
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age group (vears) BMR (males) BMR (females)
Under 3 59.5my — 30 58.3mp — 31
3-10 22.Tmy + 504 20.3my + 486
10-18 17.7my, + 658 13.4my, + 693
18-30 15.1my + 692 14.8my, + 487
30-60 11.5my, + 873 8.1my, + 846

Over 60 11.7my + 588 9.1my, + 658
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activity

equivalent
heat production

Os consumption

(L /min)

(kcal /h) (W)

very low level activity

sleeping Tl 83 0.24

sitting at rest 103 120 0.34

standing relaxed 108 125 0.36
light activity

walking slowly, 5 km/h 228 265 0.76
moderate activity

cycling, 15km/h 344 400 1.13

moderate swim 400 465 1.32
heavy activity

soCcer 500 H80 1.65
quite heavy activity

chmbing stairs, 116 steps/min o8O 685 1.96

cycling, 21 km /h 602 T00 2.00

basketball ikl 300 2.28
extreme activity

racing cychst 1.400 1.600 4.62

&y damlowe 092
€9 3 a0 5]



Metabolic Equivalent Task (MET)

] olio & 5 = MET x g2 0 o &5
ailyg, Joere slodled ,o MET = 1/0
g o el gplio 75 = 1 keal/kg.h

Physical activity MET
Light intensity activities <3
sleeping 0.9
watching television 1.0
writing, desk work, typing 1.8
walking, 1.7 mph (2.7 km/h), level ground, strolling, very slow 2.3
walking, 2.5 mph (4 km/h) 2.9
Moderate intensity activities 3to6
bicycling, stationary, 50 watts, very light effort 3.0
walking 3.0 mph (4.8 km/h) 33
calisthenics, home exercise, light or moderate effort, general 3.5
walking 3.4 mph (5.5 km/h) 3.6
bicycling, <10 mph (16 km/h), leisure, to work or for pleasure 4.0
bicycling, stationary, 100 watts, light effort 5.5
Vigorous intensity activities >6
jogging, general 7.0
calisthenics (e.g. pushups, situps, pullups,jumping jacks), heavy, vigorous effort 8.0
running jogging, in place 8.0

rope jumping 10.0
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~AU =Q-W

AU = Qmet + Qloss -W

dU _ deet + dQIOSS dW :?
_dt dt dt  dt Y
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S 8 = F.AX
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Efficiency

W

external

Power

external

" Metabolic Energy B

exercise activity or task

Metabolic Rate

efficiency (%)

cycling, level
cycling, uphill

ice skating

rowing

stepping machine
swimming, freestyle
walking, horizontal
walking, incline

24-34
19
11

10-20
23

2.9-74

20-35

21-43

25
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