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ABSTRACT

This paper describes blower performance characteristics of a automated vacuum waste collection system. Blowers serially
connected to six or seven centrifugal blowers are evaluated by experimental measurements to understand blower performances
according to blower numbers operated. Two different blowers and duct diameters connected to the main blowers are considered.
Data acquisition system is introduced to measure pressure and pressure difference at the main duct simultaneously, which is
connected to several blowers serially. A auxiliary blower, which is installed between a filter room and an air deodorizing
apparatus, is also added to simulate its performance effect on the main blower. Throughout the experimental measurements of
the blower system, it is found that pressure and inlet velocity at the upstream of a blower increase 3.7 and 2.4 times separately
by increasing the operating blower numbers from one to seven. It is noted that blower efficiency and pressure measured at the
system vary according to the distance between a air intake and a blower system. Auxiliary blower is effective to increase blower

inlet suction pressure, while total energy consumption is increased relatively.
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Fig. 1 Blower system used for
a automated vacuum waste collection system

Fig. 2 Blower system installed at the domestic site
of a automated vacuum waste collection system
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Table 1 Design specifications of test blowers and pipelines

Value
Name 5 ; ]

Site A Site B Site C
Flow rates, m%/min 450 450 700
Pressure, kPa 9.1 9.1 10.7
Motor power, kW 110 110 200
Number of blowers, ea 7 6 6
Design air velocity
inside pipelines, m/s % % %
Diameter of plpelmes D500 D500 D500+D600
used at each site, mm
Maximum length of 1,899 1779 0,497
pipelines, m

Table 2 Specifications of experimental apparatus

Name Model & Function
Micromanometer - MT210 (Yokogawa)
« Pressure & velocity
Sound Level Meter 2250 (B&K)
- Blower noise
-+ 4912 (B&K)

Stroboscope - Rotational speed of a blower

+ DW6092 (Lutron)

« Input power of a blower
- 60 (FLIR)

+ Duct surface temperature

Power analyzer

Infrared camera
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(b) layout
Fig. 3 Data processing system
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Fig. 4 Position of a gate valve and
piping system of the Site A
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Fig. 5 Pressure and inlet velocity at the upstream of
blowers for the Site A
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Fig. 6 Flow rate at the upstream of blowers for the Site A
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Fig. 7 Efficiency and rotational frequency of an
impeller according to flow rate for the Site A
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Fig. 8 Pressure and temperature along the main duct for the Site A
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Fig. 9 Efficiency and rotational frequency of an impeller
according to number of operating blower for the Site B
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Table 3 Comparison of blower performance installed at the site C

Variables Main Blower  Auxiliary Blower
Flow rates, m?/min 700 54
Pressure, kPa 10.7 4
Motor power, kW 200 55

Table 4 Performance enhancement by adding a
auxiliary blower at the site C

Variables  Main Blower Main and Aux. BlowerIncrease, %
Flow rates, g7 377 153
m%/min
Pressure, kPa 15.8 16.8 6.3

Table 5 Inlet pressure and blower air power of a
main blower at the site C

Inlet pressure, kPa  Bower air power, kW
Main Blower -125 81.2
Main and
Aux. Blower 164 N3
Increase 3.9 131
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Fig. 15 Pressure and temperature along the main duct for the Site C
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