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Final Exam Part 1

Ammonia is burned in air with a resulting flue gas having an Orsat analysis of 6.5%
0> and 93.5% N,. Determine the following if the NH; flow rate is 28.7 m’/min at
45°C and 125.6 kPa. (25 points)

(a) The m’ of air required at 25°C and 100.0 kPa used per m® of ammonia used.
(5 points)

(b) The percent excess air used. (5 points)

(¢) The m® of actual air at 25°C and 100.0 kPa. (5 points)

(d) The amount of heat that must be removed (kJ) in order to cool the water vapor
produced from 100°C to liquid water at 20°C. Assume the exiting water vapor is
at 101.3 kPa. (10 points)

Conversions: 1Btu=1.055kJ 1'1b=0.454 kg
I atm = 14.696 psia

Constants: R =282.06 (cm3-atm/g mol-K) = 8.314 (kPa-m*/kg mol-K)
Equations: PV =nRT
P =[i)1’m,
n/()l
AE=Q+W - A[(H + K + P)]
12
AH =n[C,dT = n(h, - h)
11
AHIO'XI) =2 AHfo’pmducts -2 A[A{[o'reactants

phase change

1
AH, = n{J’Cp,dT+Aﬁ?, +AH

25
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2. In a pasteurization process, steam is used to raise the temperature of the orange juice
from 25°C to 73°C. If 2500 kg/hr of orange juice is fed into the heat exchanger,
determine the following: (25 Points Total)

(a) Determine the amount of heat gained by the orange juice in kJ/hr. (10 points)
(b) Determine the amount of saturated steam (in kg/hr) required if the steam enters as
saturated vapor at 1 atm and leaves as 25% saturated liquid. (15 points)

The Cp of the orange juice is 4.00 kJ/kg °C.

20% Saturated

Orange Juice In
25°C

Liquid
Heat »
Exchanger Orange Juice Out
72°C
Saturated
Steam
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