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Forming analysis on the screw extrusion of straw

derived fuel

Student : Hsiu-Ching Huang Adviser : Dr. Chinghua Hung

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

In order to solve the problems caused by straw burning in Taiwan,
this research uses the concept of refuse derived fuel (RDF-5) and adopts
a screw extrusion machine to produce densified straw derived fuel.

Before extruding straw by the screw extrusion machine, the
relationship between the moisture content ef straw and different drying
ways, and the suitable forming.temperature.range were found out via
experiments. The screw extrusion‘expertment concludes that the
significant effects upon straw forming-include both the properties of
straw and the parameters on forming machine. The best results occurred
when the moisture content of straw is 12~14%, the length of straw is
smaller than 10mm, the rotational velocity of the screw feed is
35~36rpm, and the forming temperature is 240°C . Besides, adding an
mandrel on the screw as well as smoothing the surfaces of dies and the
screw can also help straw forming.

A concept design of a movable forming machine for making straw
derived fuel was also included in this thesis. Future research on the
optimal forming parameters can help perfecting this machine for

practical field usage.
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TR HE | HE A EVSERE O FRE | BEEARMM) [ fEX 7 kT (%)
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B 9.919
3 A 12.495
B 12.95
5 A 10.428
B 11.052
7 A 12.073
B 12.485
# 235 fe¥ 7ok F % = R BBy
FEAR|BEER | F- X TRETDZRFO) | Fo T HREY D LF %)
1 60~90 8.478
20~40 8.301
2 60~90 11.286 11.791
20~40 10.946 11.708
3 60~90 10.047 12.826
20~40 9.856 12.686
6 60~90 12.471
20~40 12.401
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& A B 7 * g e A4
1) 413 0.81 24.7 20.6 7.7
3321 2 52 E
+ g B SEFR 2R
190°C 210°C 230°C | 250°C
e £E(g) 1 145 14.1 135 Fei o o
) & 13
' == 2 14.7 14.6 12.9
2 s 3 14.5 12.7 13.6 9.9
= 1 10 10 10 5
I mm
& (mm) 2 10.5 10 8 5
3 10 9 9 7
1 7.38 7.18 6.88
% B (x10 9
( /nmS) 2 713 7.44 8.21
3 7.38 7.19 7.7 7.2
S 13 £ 20 3 15.7 13.6 14.4 10.4
- 5 2 (mm) 11 9 9 7
] 6.72 7.25 7.99 7.42
%A (a0 97 )
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3wk £ (Q) 45.8 9.8 2.4 1.9
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