Lesson 1 The Rule of Fire: Metabolism is Combustion of Food Metabolism is External Combustion Made Internal 1

Locomotive Tries Milk Fuel Dried milk briquettes may be used as fuel in lieu of A bonfire exemplifies external combustion or an ‘open
J)EMONSTRATING its energy value, two coal or wood in the firebox of a steam locomotive. system’ because the fire is open to air.
tbns of dried milk in the form of

briquets was used in place of coal to fuel
the locomotive of the Dixie Limited at the
start of its run from Chicago Depot to Florida
The substitute fuel is sald to have bumed
readily, providing as much heat as coal

Oxygen and the fuel are called reactants of combustion
because they combine or ‘react’ together .

vataruapor When food reacts with O2 in your body (either fat or car-
bohydrate) we refer to food as fuel substrate.

Metabolism is the process of food or fuel transforming

Fuel + 02 --> CO2 + H20 + Heat into Carbon Dioxide (CO2), Water (H20), and Heat.

The ‘physical rules’ for making fire
require fuel and oxygen.

) o Similarly, we breathe in oxygen and our blood stream delivers oxygen to muscle cells
The basic formula of combustion is:

Oveaasiraiing u,-“--;;;?,;:;-;;a:-&ﬁ'w vere ned where combustion of ‘food stuffs’ takes place.
Featured in Modern Mechanix
March, 1938 Fuel + Oxygen —-> CO2 + H20 + Heat In terms of the chemistry of combustion, there is no conceptual difference

between burning fuel in a firebox or burning food in the cells of your body.

. . : . Metabolizing food is essentially identical to combustion of any fossil fuel.
Food Combusts in a Firebox the ‘same way’ Gaseous Fuels Do The basic reaction is: Fuel + 02 --> CO2 + H20 + Heat
A human cell is where combustion or this transformation of matter takes
place. We exhale CO2 because our cells produce it.

COW BURPS CHs+ Q2 =P CO2+ H20 + HEAT
(Methane)

The ‘exhaust gas’ of metabolism - CO2 - collected from the mouth of the

GAS GRILLFUEL  CaHs + 02 » CO2+ H0 + HEAT man pictured left, is a metabolic waste product made from ‘combustion’

(Propane) of food stuffs, aka fuel substrate...primarily fat and carbohydrate.
LIGHTERFLUID  CéHio+ Q2 =P CO2+H20+ HEAT

(Butane) ' |

o oG R GO O TE A cell is a glorified firebox... ‘closed’ or sealed off from air.
FAT C16H:202 +02 ==Pp CO2 + H20 + HEAT :

PROTEIN CHiCH(NH2JCOOH + 02 wmmfpp CO2 + H20 + HEAT
® ) < 2 Fireboxes >

The ‘same way’ means in all cases above, food and gaseous fuels combine with
oxygen and produce the same three products: CO2, H20, and Heat.

Hydrocarbons (gaseous or fossil fuels) consist of combinations of Hydrogen and Internal combustion dGFUI’S ms:deofa sealed vessel such as a human cell or chamber such

Carbon, hence the name combination, hyrdo + carbon. as the cylinder of an internal combustion engine, pictured below. Your body ‘combusts’ food
internally; your cells are ﬁ'o__t exposed directly to air, so it too is a closed system.

Any type of food, such as milk briquettes burn in lieu of coal or wood in a steam

locomotive because it too is essentially a hydrocarbon fuel; it burns in a ‘firebox’

the same way gaseous fuels do, i.e. according to the ‘chemistry of combustion’. Left:

Oxygen enters the
firebox or cylinder
of aninternal

Left: Air is compressed, fuel is in-
jected into the chamber, and a
spark ignites the fuel.

Food + 02 --> CO2 + H20 + Body Heat (if occuring in a human body)

] combustion Right: The exhaust valve opens to
Note: The equations are unbalanced. engine through an release the waste products, CO2,
inlet valve.

H20, and Heat.



