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Abstract TE 1 6 5 9 O 8

Many of manufacturing process especially agriculture industry require material handling
technology supported in their production. Some process steps need to be controlied the material
flow since it would affect to the mixing ratio or product quality. Therefore, the new development of
material handling equipment which applied the vacuum concept would be introduce this time. The
principle of this equipment is to use rapid differentiation of air velocity in the chamber to generate
the air flow to carry those materials through out the 2-inch-diamenter piping system. The key
variables that affect to efficiency of the injection air pump are system pressure, distance alignment ,
material flow rate, and type of material.

The research began with paddy seed properties study, then designing and fabricating of the
prototype equipment that compose of piping system, air injection pump, material feeding controller,
pressure gauge and pressure recorder. The data of pressure from the experiment would be
calculated the efficiency of air injection pump as well.

The paddy seed properties at density value 520.64 kg/m3 and system pressure 50-100 kPa
.were tested for material handling in the range of 0.02-0.17 kg/s and then the data of pressure at
various positions were calculated the efficiency of air injection pump. After that, the relationship of
system pressure and material flow rate were defined in term of parabolic function in eventually.

The research found that system pressure at 80 kPa gave 60% efficiency where material

flow equal 0.09 kg/s. Refer to equation 1| = 5.2216 + 1335.13 h — 7363.08 n'12 , the relationship of

system pressure (P, } and material flow () could be defined as

m =0.244 — O.OOSBPp +4.07 X 10_5 Poz. As the result , engineers can select the air injection
pump and also the condition that would make the most efficiency and energy saving for materiai
handling. In addition, this research can apply for chaff handling to the oven so that the electricity as
replacement energy would be produce or other material handling via piping systems that require air

mix up through the system.





