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(a)

(b)

(C)

Which factors should be considered in air quality modeling? (04)

(06)

(09)

COI PO,

COI POI

C03 P02

Discuss the particle deposition mechanism.

In pursuit of environmental sustainability, the GCC is making a cost-
effective move by introducing a settling chamber system to mitigate
pollutants. Their approach involves the simultaneous operation of two
identical chambers, jointly handling a total flue gas flow rate of
65,000 m3/h. Importantly, there is strict isolation between these
chambers both horizontally and vertically, ensuring no gas mixing.
This design is expected to yield an overall particulate collection
efficiency of 85%

Analyse the overall performance of particulate collection
efficiency if the flue gas is unintentionally distributed
unevenly such that one chamber gets 70% of the gas flow and
the other receives the rest.

What should be the flow rate for 100% collection efficiency?

1

11

(d) A cyclone separator was chosen as an alternative having an inlet width
of 15 cm and the shortest length of 25 cm with diameter of 0.50 m
The device operates at five effective turns. The gas temperature is
345K and inlet velocity is 20m/s. Also, the average particle size is
10pm with particle density 1.2 g/cm3. The viscosity of air at 345K is
0.0745 kg/m-h.

Design the Determine the cut diameter.
Is this a high efficiency cyclone?

1

iI

(06) C04 P03

3. Runner Group is on a mission to introduce new hybrid motor vehicles
in Bangladesh, acknowledging the Department of Environment’s
concerns regarding vehicles as a significant source of air pollution. In
addition, as a control strategy they are investing in a cyclone separator
plant to further contribute to environmental improvement. The
designer's vision involves implementing a cyclone chamber with a
barrel diameter of 1.5 meters, catering to a volumetric flow rate of
0.58 m3/s. In this setup, the air's viscosity is 2.07x10-5 kg/ms, while
the particles, which need to be separated in the system, have a density
of 1602 kg/m3. Furthermore, the air density within this system was
measured at 1.22 kg/m3.

(a)
(b)

(C)

(d)

Write down the steps in developing a control strategy. (05)

(05)

(06)

(09)

COI POI
COI POIDescribe the effect of air-fuel ratio on carbon monoxide, nitrogen

oxides, and hydrocarbons emissions based on power, and fuel
economy .
Design the cyclone separator for separating 40 Fm particulate matter
from polluted air.

C04 P03

C03 P02Analyse the change of collection efficiency of this cyclone separator
with the change in particle diameters shown in Table 2
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Table 1: Breakpoint table for PSI Calculation
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Table 2: Particle Size Range, Im
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