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Design and Fabrication of Panning and Rolling Machine for Semi — Fermented Chinese Tea

Samart Waweekaj ornkeat’

Abstract

The main objective of this research was design and development on tea panning and rolling machine for
semi-fermented tea, which emphasized to be operated continuously. Tea panner prototype consisted of paned
cylinder; with radial fins for loosening pack-jam tea and increased heat transfer rate through the tea leave. The
structure of panner assembly with insulator lining, gas burning chamber, temperature controller and rotary
transmission by 373 watts eletrical motor. Roller prototype consisted of a vertical axis kneaded cylinder rotated
inside a cylinderical case that assembled on supporting structure. The power supply was installed with an adjustable
transmission unit by 1,492 watts electrical motor. The experimental study was conducted for panning tea
continuously as 200°C with variable speeds set in the ranges of 7 — 14 rpm and the rolling machine was the range at
34 — 68 rpm.

It was found that paning tea at 10 rpm then rolling at 51 rpm was the most appropriated combination. The
resulted show that paning and rolling capacity were 45 and 18 kg/hr with average time of 1.30 and 7 minutes
respectively. Whereas the LPG consumption was fixed at 0.058 kg gas/kg fresh leave with electricity supplied at
0.345 and 0.792 kW-hr correspondingly. An average thermal efficiency was 12%. Qualitative analysis showed
average percentage of rolled was 81%, average moisture content was 11% wet basis, average total ash was 7% and
the average total soluble ash was 54%. Economic analysis for the developed prototype showed that total operation
cost per kilogram fresh leave was 15.74 baht, and the internal rate of return (IRR) was -44%. Sensitivity analysis
found that sale price dried leave and fresh leave buying price were very sensitive. Whereas the labour cost was the

least sensitive to IRR.
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