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Circle the single answer in the [brackets] or the multiple answers in the {braces}; or Answer the questions or
commands on the blank space below. 10% for each question: 1(A) to (E) & 2(A) to (E).
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The canister of your camping stove contains 116 g of liquefied butane (C,H,o) with a saturated pressure of 2.0
bar at 27°C and a combustion heat of -3.0 MJ/mol. Upon releasing the butane inside, the fuel was immediately
ignited. (A) The reaction is an {endothermic; endergonic; exergonic; exothermic} reaction, the energy will be
[absorbed; released] from the [kinetic energy of molecules; potential energy stored in covalent bonds].
When using a striker or match to ignite the butane, you are [lowering the activation energy of the reaction;
raiging the kinetic energy of some molecules]. (B) With one canister, how many liters of water can be heated
to boiling from 40°C if the thermal efficiency was 42%? (1 cal=4.203; the specific heat of liquid water is 1.000

cal/g’C). (C) Write down the balanced reaction of complete combustion of butane. (D) For gas constant=0.08

L-atm/K-mol, at 27°C, how many liters of carbon dioxide can be emitted after using up the canister? (E)
Describe the possible trouble when the butane just released was not ignited immediately.

Continue from the question above. (A) If the heating rate was linearly related to the releasing rate of butane gas,
the reaction followed [zero; first; pseudo-first; second; psendo-second] order kinetic since the pressure of
[butane; carbon dioxide; oxygen; water vapor] held constant. (B) The release of butane from the canister can
be described by the orifice plate model as the following figure and the equation inset. Which parameter is the
major controllable variable? Why? (C) Calculate p. (D) Describe the mechanism by which the vena contracta
was formed. (E) Is the ignited canister safe or going to explode? Why?
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dy = pipe ciameter p: density of the fluid
dz = orifice dismeter upstream
dve = vena contracta ciameter | P, pressure difference
across the orifice
from Wikipedia B: diameter ratio, d /d,
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