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* Celsius to Fahrenheight

Tp = ch + 32 °F
* Celsius to Kelvin
Tx = Tc + 273.15°C
* Kelvin to Celsius

Te = Tx — 273.15°C
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* The change in volume with temperature is never linear for
water.

Volume Expansion of Water
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Research

* The area of the plate increases as the temperature increases
and the area of the hole increases proportionally.
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The first law of thermodynamics is a version of the law of conservation of energy, adapted for
thermodynamic processes. In general, the conservation law states that the total energy of an isolated
system is constant; energy can be transformed from one form to another, but can be neither created
nor destroyed.

In a closed system (i.e. there is no transfer of matter into or out of the system), the first law
states that the change in internal energy of the system (AUgygtem) is equal to the difference

between the heat supplied to the system () and the work (W) done by the system on its

surroundings. (Note, an alternate sign convention, not used in this article, is to define W as

the work done on the system by its surroundings): _t
S oleno el s —the
AU's}’stem = Q -W. AMS ( O(/

(0{(,(: dRx— }”0“/) 4{’@'1/\&1 onevyy AE;V“C ‘

For processes that include the transfer of matter, a further statement is needed.

When two initially isolated systems are combined into a new system, then the total internal
energy of the new system, Ugygiem, Will be equal to the sum of the internal energies of the

two initial systems, U} and U,:

=F
Usystem =U; + Us. <(]7Y6[MY€ ?H Fa A }
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Thermal reservoir
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e Adiabatic: No heat transfer into or out of the system
e Isobaric: Pressure remains constant

¢ Isochoric: Volume remains constant

e |sothermal: Temperature remains constant

¢ Isenthalpic: Enthalpy remains constant

e Isentropic: A reversible adiabatic process where entropy remains constant

e Steady state: Internal energy remains constant

Thermodynamic A= &_ W
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In a simple calorimetry process, (a) heat, q, is
transferred from the hot metal, M, to the cool water,
W, until (b) both are at the same temperature.
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Heot copacitiy, specilic heat
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Phase Diagram for Water
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The lines on the phase diagram are the lines of equilibrium. Along these lines, any two phases
coexist in thermal equilibrium. However, a change in pressure or temperature will cause the phase
to change abruptly. The AB line is the ice-vapor line, the BC line is the ice-water line, and the BD line

is the water-vapor line. We can use the phase diagram to identify the state where water exists under

specific temperature and pressure conditions. For example, water is ice at 50 kPa and - 10 OC.

Water has a triple point corresponding to the temperature and pressure at which ice, water, and
vapor coexist in a stable equilibrium. It also has a critical point — the temperature at which water
vapor cannot be forced back into water, no matter how much pressure is applied. The triple point

and the critical point are listed in the table below.

B : Temperature in Temperature in Pressure in Pressure in kilo
roper

perty Celsius (°C) Kelvin (K) atmosphere (atm) Pascal (kPa)
Triple Point 0.01 273.16 0.006 0.608

Critical Point 373.99 647.14 2177 22058.453
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The three heot tromafer mechanisms
conduction, cownvectiown, voadcotion
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Blocklbody vadiotion
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