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A comparative Study on the Operation Capabilities
according to the different Capsule Shapes in Pneumatic Capsule Pipeline
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ABSTRACT

Logistic services are very popular in Korea. Currently the most widely utilized logistic services is truck transportation. It

cause a lot of problems such as air pollution, traffic jam and so on. PCP (Pneumatic Capsule Pipeline) might be one of the

alternative transportation system. The operation capabilities of PCP is affected by piping configuration and capsule shapes. Thus,

in this paper operation performances are investigated by using the different capsule shapes with guide wing and gap in the

rubber wheel. It concluded that a capsule with two wings of which reinforced spring stiffness operated effectively to move.
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Fig. 2 Number of trucks in logistic service industry

Fig. 3 Photo of the PCP test model

Table 1 Specifications of the test facility

Pipe network Fan
Spec. Dia. Radius Height Type | Capacity
Value | 150 mm | 1075 mm | 1200 mm | Turbo 11 kW
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Fig. 4 Conceptual diagram of the new designed PCP facility
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Fig. 6 Detailed PCP facility for the experirﬁent
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Fig. 7 Scaling of the designed capsule

(c) Case C (d) Case D

Fig. 8 Photos of the different shaped capsule models
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Table 2 Transport capacities for the different shaped capsules

Model

Weight | Frequency

[kgl

[Hz]

Min/max power
consumptions
(kW]

Time
for one tum

[s]

Case A

1.5

41

0.58/0.97

9.17

Case B

1.5

42

0.62/1.11

7.116

Case C

1.5

43

0.66/1.16

8.056

Case D

1.5
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Table 3 Performance for with w/ or w/o gap of capsule

. Power Time
Model V\Eg]ht Fre[thllzncy consumptions for 5 times
8 kW] turn [s]
w/gap 1 41 0.93 45.2
w/o 1 4 0.93 4.1
gap
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Table 4 Transportation performances of the reinforced capsule w/
and w/o the gaps

Frequency Conl;)ﬁ\r:gtion forTéHFHneS
Number of gaps [Fz] (kW] tumn [s]
4 40 093 “4
4 40 0.93 47.86
0 45 1.17 X
0 45 1.17 X

Table 5 Transportation performances of the capsules with front
and rear attached wheels

Fr N Power Time
Model Number e[qPLIJZe] < consumptions | for 5 times
of crack (kW] turn [s]
W/ front | g 40 093 4645
wheels
W/ rear 3 20 0.93 4373
wheels

M7} 2 9)
stk el Zekste] W
W Rk nA) 27 4R
59k 2k BAE 47) Gl ASeke 2e) BAL 349 4
7} w7} Qo] welgld e 2eiold o A8A47
o] 17| Ugton], 48 Bele Eo] Uit wheby b
7} gizolut sz Hejols A9 Ao 4rrhe A
o 57k o FA3 WRYS ok 3ARG 47he] Bt
o mgHolth, ofelet o9 W&ol BHBS AL ol
3w T3 SRoA 3ol WISkl Fig, 129} Zo| A%
o] S3In] Wb A0] shek Hpo] HAH O Ho] WA
st17] wholc), olefat BAIS sk SIS A4

Ho|

32 5o A9 0] WAEHA S sk WhE gk

A2 A SAE 8T g
A

A U AEd BROlSAN Bl APS 7
474X 2o T3] Sastich. R WA, W A9 fRo]
U2 $H%Y AHUE, of AN AL A BU4Y A4
@ BRoleax Bdold A&l WF U AL 4 2

Fig. 12 Rotation of the capsule during the movement in the

test facility
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