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Adiabatic process
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Isotherm, p < 1/V
Adiabat, p o< 1/W

Pressure, p

Figure 2-8: An adiabat depicts the variation of pressure with volume
K@ when a gas expands adiabatically and, in this case, reversibly. Note
that the pressure declines more steeply for an adiabat than it does for
an isotherm because in an adiabatic change the temperature falls.



Temperature, T

The work done of the adiabatic process
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Figure 2-9: Shows the change -of temperature and
volume in adiabatic process imust be_done within
two steps.
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AUtotal = AUl + AUZ (2'44)



AUgotar = (CyAT)y1 + (CyAT); = 0 + (C,AT),
Because AU = 0 + w,y,q = 0 (adiabatic)
AU =wgyy (2-43)
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Example 1: 700 kJ of work was done on ideal gas in a perfectly insulated container. (a) How much heat energy was

transferred? (b) What is the change in the internal energy of the system? (c) Will the temperature

increase or decrease during this process?

Solution: w,, = 700 kJ, (done on ideal gas = compression).

(a) q = 0,because the system is insulated (adiabatic)
(b) AU = wgyg, for the compression of the gas (2-43)
AU = 700 k] (2-43)
(C) The temperature is increased because the process is compression
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Example 2: The temperature of 4 moles of Ne gas decreased from 500 K to 300 K during an adiabatic process.

(a) How much heat energy was transferred? (b) Calculate the change in the internal energy of the

gas. (c) How much work was performed during this process?
Solution: n=4 mol, T, =500 K, T, = 300 K.
(Cv = ;R), 1.5x8.314Jmol 1 K1 = 12.47 Jmol 1 K1
(a) q = 0,because the process is adiabatic
(b) AU =nC,AT, C, for a monatomic gas is 12.47] mol 1K1
AU = (4 mol) (12.47 ] mel=2K—1)(300-500) K
AU =-9.98 kJ
(c) AU =—wyq0rw,y; = — AU (2-43)

Waq = —(-9.98k]) = 9.98 kJ



Homework: Nitrogen gas expands adiabatically from 0.02 m3 at 20 x 10° Pa to 0.08 m3 at 2 x 10°
Pa. (a) How much work was performed by this gas? (b) Calculate the change in the

internal energy of the gas.
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