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Article history: This paper describes an improved model that can be used for configuring a
Received 11 September 2013 non-contact pneumatic head to handle a large sheet of glass. The cylindrical head
Revised 9 December 2013 model is of a large size (70 mm). It operates on vortex flow, which can

Accepted 10 December 2013 simultaneously generate suction and repulsion over the flat object's surface. The

head allows for the minimal non-contact lifting of objects weighing over 3N by
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Aiei/vzlolg ? using reference conditions (working pressure and head dimensions). Additionally,
Air pad a functional flow-guide is applied for inducing a developing tangential vortex

flow to increase suction and repulsion to the reference head. The cylindrical
flow-guide is associated with relatively low tangential velocity. The improved
model generates greater lifting force than the reference model, as verified
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Fig. 1 Schematic disk shaped head holders and pressure
distributions, (a) Bemoulli flow grip (b) Vortex flow grip
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Fig. 2 Schematic view of the air head model by vortex flow
(including to velocity characteristics)

Table 1 Design and configurations of a head
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Fig. 3 Computational head model for the large flat sheet

Table 2 Reference dimension and working condition of the
vortex grip model

Objectives Criteria
Head disk size Parameter, symbol Value (unit)
) Head chamber volume Head inner diameter, Di 56 (mm)
:fct?szelope both repulsion and Air flow rate Head outer diameter, Do 72 (mm)
Working pressure Head tip, b 1 (mm)
Clearance gap Air inlet diameter, d 2 (mm)
To handle repulsion Head tip shape and size Vortex chamber height, H 40 (mm)
To handle suction Tangential velocity Inside cylinder height, e 30 (mm)
To maintain non contact gap Object weight Working pressure, p 3 (bar)
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Table 3 Principal calculation settings

Feature Details
Fluid

Turbulence model

Ideal gas (air)

k-Epsilon

Inlet boundary Inlet pressure

Outlet boundary Opening (atmospheric pressure)

Domain type Single

Analysis type
Node
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Fig. 4 Pressure distribution with different gaps on the 300 mm
diameter glass using the reference model
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force versus the gap distance
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Table 4 Inside cylinder size to be combined to the griper

Feature of the insider cylinder Details
Top radius (A) A =19, Ay = 21 mm
Bottom radius (B) Bi =15 B, = 17 mm
Height (C) Ci =20, C; = 30 mm

Thickness (t) 4 mm
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