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Question 1
(a) What are the applications of thermodynamics relations? (3 Marks)
(b) Starting from laws of thermodynamics, show that the following Maxwell relations are
valid.
(GT) B (OP) (65) B (av)
ov/s  \os/,’ \oP/r  \aT/p
MY L () () = (2
('a—P)s =T (as)p’ (au)T =+ (ar),, (12 Marks)
Question 2

: _ ap
(a) Given that hfg = TVfg (ar) sat,@ 20 °C

(b) Given that U; = é [T (%)P - v]; Find Joule-Thomson Coefficient for steam at 500° C

estimate hyy of R-134aat 20°C (5 Marks)

and 2 MPa. Hence, comments on your answer (S Marks)
. a_P _ _aﬁ el . . 21: . hfg
(c) Given that (ar),, = ( 611)7- , Show that Clausius- Clapeyron equation is o= Tovye
(5 Marks)

Question 3

(a) A mixture is composed of 2 mol COz and 4 mol Na. It is compressed adiabatically in a
cylinder from 100 kPa and 20 °C to 2 MPa. Assuming constant specific heats, calculate
(1) The final temperature
(i)  The work required, and
(iii)  The change in entropy (7 Marks)
(b) The air at 25 °C and 100 kPa in a 150 m® room has a relative humidity of 60%. Calculate
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) The humidity ratio,
(i)  The dew point e
(iii)  The mass of water vapour in the air. (8 Marks)
Question 4
(a) The dry- and wet-bulb temperatures of atmospheric air at 1 atm (101.325 kPa) pressure

. 0 ;
are measured with sling psychrometer and determined to be 25 and 15 C, respectively.
Determine.

() The specific humidity,
(i)  The relative humidity, and
(iii)  The enthalpy of the air. (7 Marks)

(b) Consider a room that contains air at 1 atm, 35 °C and 40 percent relative humidity. Using
the psychrometric chart, determine.

6)) The specific humidity
(ii)  The enthalpy (in ki/kg dry air)
(ii))  The wet-bulb temperature, the dew-point temperature, and

(iv)  The specific volume of the air (in m¥/kg dry air) (8 Marks)
Question 5
(a) List 4 basic air-conditioning processes (4 Marks)

(b) Water is used to remove the heat from the condenser of a power plant. 10000 kg per

minute of 40 °C water enters a cooling tower, as shown in fig. Q5b. Water leaves at 25
OC. Air enters at 20 °C and leaves at 32 °C. Estimate

@A) The volume flow rate of air into the cooling tower, and
(i)  The mass flux of water that leaves the cooling tower fm the bottom. (11 Marks)

Formulae
b=t T, P,
g =T () '* 3) As=C,InZ—Rin2
@ ¢, = T(a—;)P @ T=T Pl) (3) Bs=Cyln 2
Py
Cp(T=Ty)+wzhs g2 _ 0.622Pg; 6) 0. = W,
4 w, =" zhgll_hfzz ‘ B) w,= PPy (6) 9, (0.622+w1)Pg1

Py
(7) w=0.622=2
Py
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