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’/% F,,fr éﬂ ?J'J . 1 41 O ﬁlé /,}% ﬁ% ;/?\ ;ﬁ ?E gﬁi T fi ,/% Lﬁ ‘ZI'_‘ fji EF, éﬂ (4) (40%) A stream of outdoor air is mixed with a stream of return air in an air-conditioning
system that operates at 101 kPa pressure. The flow rate of outdoor air is 2 kg/s, and its
;"ﬁ it ’éﬁ ;é\ ;ﬁ _'73‘:?_ 3‘% }? I gih% condition is 35°C dry-bulb temperature and 25°C wet-bulb temperature. The flow rate of

return air is 3 kg/s, and its condition is 24°C and 50 percent relative humidity. Determine
(a) the enthalpy of the mixture, (b) the humidity ratio of the mixture, (c) the dry-bulb

temperature of the mixture from the properties determined in parts (a) and (b), and (d) the
3 E %Jﬁ : dry-bulb temperature by weighted average of the dry-bulb temperatures of the entering
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3AENERHBPLALEAZ L ERREL > FRRFH4H o (5) (15%) A centrifugal fan is operating as shown in Fig. 2 at point I. Estimate the capacity,

total pressure, and power requirement when the speed is increase to 1050 rpm. The initial

' ir tis 12 hp.
(1) (10%) Using the temperature-entropy chart (T-s chart) of water to explain the definition power requirement 1 p

and physical meanings of:
(a) Relative humidity,

(b) Dew-point temperature.

(2) (15%) A fan-duct system is designed so that when the air temperature is 20°C, the mass
flow is 5.0kg/s when the fan speed is 20 t/s and the fan motor requires 4.0kW. A new set of
requirements is imposed on the system : the operating air temperature is change to
40°C ,and the fan speed is increased so that the same mass flow of air prevails. What are Capacity, i?rgo
the revised fan speed and power requirement?(the density of air is 1.2kg/m’ at 20C)

Total pressure, in. wg

Fig.2

(3) (20%) One instrument for measuring the rate of airflow is a venturi, as shown in Fig.1,
where the cross-sectional area is reduced and the pressure difference between positions A
and B measured. The flow rate of air having a density of 1.15 kg/m? is to be measured in
a venturi where the area at position A is 0.5 m? and the area at B is 0.4m2. The
deflection of water (density = 1000 kg/m3) in a manometer is 20 mm. The flow between A
and B can be considered to be frictionless so that Bernoulli’s equation applies.

(a) What is the pressure difference between positions A and B?
(b) What is the airflow rate?
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Fig.1 A venturi for measuring air flow
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