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ABSTRACT

This paper describes performance evaluation of design parameters, air velocity inside a pipeline and pressure along a pipeline,

using experimental measurements in an automated vacuum waste collection system. Automatic robot having six cameras is

introduced to analyze the internal pipeline conditions whether waste accumulates at the bottom of the pipeline or not.

Throughout the experimental measurements of the pipeline having the various shapes, it is found that pressure and internal air

velocity linearly increase along the pipeline from a waste inlet to a waste collection station while air density decreases due to

the air compression effect with high pressure. Although air velocity inside the pipeline at a waste inlet keeps design velocity

range between 20 m/s and 30 mys, it is noted that air velocity near the waste collection station exceeds maximum design

velocity of 30 m/s. Pressure increase per unit length is changed from 17.6 Pa/m to 18.9 Pa/m, which depends on the air velocity

inside the pipeline. From the investigation inside the pipeline with CCTV loaded on an automated robot, waste accumulated

at the bottom of the pipeline is mainly found at the downstream of a circular curved pipe, an inclined pipe and a bended pipe.
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Table 1 Specifications of pipelines

WCS I
~ % _WCSTII
Total Pipe Max. Pipe : .

WES Length (km) Length (km) Pipe Diameter ~ I _:_TBEEIB }_{
WCS 1 24.0 2.6 500 A+600 A W_./WCSV
WCS I 22.1 19 500 A e

WCS 11 X
WCS III 159 19 500 A K/LQ\ Hr])
WCS IV 29.7 2.5 500 A+600 A

WCS IV

WCS Vv 22.3 1.8 500 A “«C”

Fig. 2 Layout of pipe lines for an automated vacuum waste
collection system®
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Fig. 3 Experimental apparatus
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Fig. 4 Automatic robot having six cameras

Fig. 5 Measuring positions of pressure in WCS ||
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Fig. 6 Pressure and air velocity along the pipeline in WCS I
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Fig. 9 Pressure and air velocity along the pipeline in WCS I
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Fig. 10 Measuring positions of pressure in WCS IV
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Fig. 11 Pressure and air velocity along the pipeline in WCS IV
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A7) ARSI ol ARt 7] Bk oy

o} o] go| EFE & ) e 5
Fa7loll ol ofgh A, AH 2 HHAR S ot

e o]
Fig. 139 COTVE £t tha
BRIt} Fig, 13(a) ol4% A 9 3}

G, /A o] 3 4?‘; G 9 (S
5] S4mae] 87%)0) ofsio] AT et g, 130
9} Zro] o]&3 YHof £Fo] we AF| 77} 2~10 mm T

A 5tElo] olato] gheiAlso] Yelo] Erk ojg) ol
ol Ujse] 7] HA, & 19l B BA 5 ol 4ol
RALG o, o)4Te) geAsoR 2d7] o] &

Ta=E
TERe RO Uy B9l BRole) A8 Fri7 A2
7(

oUA7h Z71eke gle] et

£ Aol AR AEAAA o o] S
S E3}o] o]aytol oFg W I YH ZrjEEE A o
ol tire] 287 AA,

il

=
2 245k BAsI0n,

s=RMPIHS e =28 K18, M5=, 2015

=
[¢

01%

3)

4)

(c) adhered waste on the inner surface of pipes

Fig. 13 Some problem inside pipes
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