B.E. (Mech.) Sem. VIII Yidle 233

June - 2009
EP-II - Airconditioning Engineering

Time : 3 Hours] [Max. Marks : 100
Instroctions : (1) Attempt all questions.

(2) Figures to the right indicate full marks.
(3) Assume suitable additional data if necessary.
(4) Use of calculator, charts and table is permitted.

1.  Explain factors governing By-pass factor. 18
A department store has the following data :
Room sensible heat load = 64 kW
Room latent heat load = 16 kW
Room design condition 24 °C DBT & 50% RH
Outside design condition 35 °C DBT & 24 °C WBT
Ventilation air required is 100 m3/min and coil by-pass factor is 0.15.
Plot a psychrometric chart and calculate

(a)
(b)
(©)
G
()
63

(g)

2. (a)
(b)

(b)

(b)

Outdoor air load

Grand total heat

Effective sensible heat factor

Coil ADP

Dehumidified air guantity

Room sensible heat factor

Entering and leaving condition of air at the apparatus

What is flywheel effect as applied to load calculation ? How it is useful ? 16

What do you understand by term SHGF ? How will you estimate the value of
SHGEF for different orientation, month and time ?

OR

Calculate ICL and THG for a 10 m? window having inside venetial blinds as
shading device situated in NW wall in Ahmedabad city in the month of 21* June.

What is a comfort zone ? What are the physiological-bed effect of hot and cold
extremes 7 16

OR

Explain humidity and its importance for human and industrial air conditioning.
Explain humidification control in Air washer. '

Role of thermostats and humidifiers in Air conditioning system.
OR
What is ventilation ? How it differs from infiltration 7

1 P.T.O.



(a) What is the difference between 4 fan and blower ? Explain construction and
working of a Tube Axial Fan. 16
(b) What do you understand by non-overloading characteristics of a fan ? Which fan -]
takes over Joad while working in the plant ?
OR “.
(b) A fan delivers 9000 lit/sec of standard air at a pressure of 700 Pa. at a fan speed of
450 rpm and a power input of 13 kW. What speed, input power and static pressure !
are required if the flow rate is increased to 13000 lit/sec. by increasing the ‘
rotational speed ?
(a) Explain the terms «Aspect Ratio” and “Attic Air’. 16
(b) Derive an expression for equal diameter of circular duct for a rectangular duct,
where flow rate in both ducts is same. ”
(c) Explain static pressure, velocity pressure and total pressure of air flowing in a duct ?
How above pressures are measured by using a pitot tube in your laboratory ?
OR
(a) Whatis AHU ? How it differs from FCU ?
(b) What are the requirements of a good air distribution system ?
(¢) A packaged Air conditioning plant serves four rooms in an apartment. The
schematic layout of the duct system together with volume flow rate to each room
is shown in Fig. (given below). The lengths of the duct sections are listed in table.
Design the duct sizes using the equal friction method using charts and tables.
Attach the chart with your answet book. The air velocity in the first section is not
to exceed 8 m/sec.
0.5 m?/s G
2 4 i 4m D 6
m m m m
Fa A B C
5m 2m 2m
15m¥%s 2m /
H 0_5Fm3,!s 0.5 rﬁ'—"!sec
Length of duct sections :
[ Section |A-B|B-ClC-DID-B B_H|C-G|D-F
[Lengthinm. | 2 4 4 8 7 3 2
Write short note (any three) : 18
(a) Split Air conditioning unit.
(b) Face and By-pass damper control.
(¢) Dynamic losses in duct design.
(d) Construction and working of Anemometer.
(e) Desert cooler.
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Table 2 Circular Equivalents of Rectangular Duct for Equal Friction and Capacity*
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