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ABSTRACT: The aim of this work is to study of some engineering factors affecting
handling of residuals and its relation to environment. The items to achieve this aim

1.
2.
3

are:-
Study of some physical and mechanical properties of cotton stalks.

Performance evaluation of local chopping machine for cotton stalks and rice straw.

Press these chopped residuals in screw press machine at a pressure 100 MPa and
temperature of 160°C at three moisture contents for cotton stalks (8, 10 and 12%), rice
straw (8, 10 and 12.80 %) without binder and with binder (urea-formaldhyde) by 10% of
the quantity chopped materials.

Study some quality properties of cotton stalk and rice straw briquettes such as durability,
compression stress, hardness, bulk density, compression ratio, resiliency and gases
emission to achieve the best criteria for handling process and conservation of the
environment.

The main results obtained can be summarized as a follow:

1.

The average length and diameter of cotton stalks were 147.69 cm and 1.03 cm,
respectively.

Maximum shear stress for cotton stalks was 5.26 MPa at moisture content 8%.

Maximum compressive stress for cotton stalks was 5.77 MPa at moisture content 8 %.
Minimum net power requirement for cotton stalks and rice straw were (4.11, 3.54 and
3.00 kW) and (4.74, 4.21 and 3.63 kW) at moisture contents (8, 10 and 12%) and (8, 10,
and 12.8%), respectively. It can be obtained at 1200 rpm cutting drum speed.

The maximum machine production for cotton stalks was 0.66 ton/h at 2000 rpm cutting
drum speed at 12% moisture content. It was 0.37 ton/h for rice straw at 2000 rpm cutting
drum speed and 12.8% moisture content.

The optimum cutting efficiency for cotton stalks and rice straw were 86.21% and 73.1%,
respectively. It is achieved at 2000 rpm cutting drum speed and moisture content 10%.
The maximum values of compression stress, hardness and durability for cotton stalks
briquettes were 8.95 MPa, 23.15 KN and 97.06%, respectively, at 7.4% moisture content,
without binder. While were 10.39 MPa, 20.16 KN and 93.64%, respectively, at 7.13%
moisture content, without binder for rice straw briquettes.

The maximum values of bulk density and compression ratio for cotton stalks briquettes
were 1180 kg.m'3 and 7.02, respectively, without binder. While were 950 kg.m"3 and 23
for rice straw briquettes.



9.  Reduction of gases emission (CO, and CO) from cotton stalks and rice straw briquettes
(without binder) about (with binder and loose) at each moisture contents. So the study
recommends using cotton stalks and rice straw briquettes (without binder) environment-
friendly fuel.

Key words: Engineering factors, Residuals, Environment.
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ABSTRACT

The aim of this work is to study of some engineering factors affecting

handling of residuals and its relation to environment. The items to

achieve this aim are:-
5. Study of some physical and mechanical properties of cotton stalks.

6. Performance evaluation of local chopping machine for cotton

stalks and rice straw.

7. Press these chopped residuals in screw press machine at a pressure
100 MPa and temperature of 160°C at three moisture contents for
cotton stalks (8, 10 and 12%), rice straw (8, 10 and 12.80 %)
without binder and with binder (urea-formaldhyde) by 10% of the

quantity chopped materials.

8. Study some quality properties of cotton stalk and rice straw
briquettes such as durability, compression stress, hardness, bulk

density, compression ratio, resiliency and gases emission to



achieve the best criteria for handling process and conservation of

the environment.
The main results obtained can be summarized as a follow:

10. The average length and diameter of cotton stalks were 147.69 cm and

1.03 cm, respectively.

11. Maximum shear stress for cotton stalks was 5.26 MPa at moisture

content 8%.

12. Maximum compressive stress for cotton stalks was 5.77 MPa at

moisture content 8 %.

13. Minimum net power requirement for cotton stalks and rice straw were
(4.11, 3.54 and 3.00 kW) and (4.74, 4.21 and 3.63 kW) at moisture
contents (8, 10 and 12%) and (8, 10, and 12.8%), respectively. It
can be obtained at 1200 rpm cutting drum speed.

14. The maximum machine production for cotton stalks was 0.66 ton/h at
2000 rpm cutting drum speed at 12% moisture content. It was 0.37
ton/h for rice straw at 2000 rpm cutting drum speed and 12.8%

moisture content.

15. The optimum cutting efficiency for cotton stalks and rice straw were
86.21% and 73.1%, respectively. It is achieved at 2000 rpm cutting

drum speed and moisture content 10%.

16. The maximum values of compression stress, hardness and durability
for cotton stalks briquettes were 8.95 MPa, 23.15 KN and 97.06%,
respectively, at 7.4% moisture content, without binder. While were
10.39 MPa, 20.16 KN and 93.64%, respectively, at 7.13% moisture

content, without binder for rice straw briquettes.



17. The maximum values of bulk density and compression ratio for
cotton stalks briquettes were 1180 kg.m™ and 7.02, respectively,
without binder. While were 950 kg.m” and 23 for rice straw

briquettes.

18. Reduction of gases emission (CO, and CO) from cotton stalks and
rice straw briquettes (without binder) about (with binder and loose)
at each moisture contents. So the study recommends using cotton
stalks and rice straw briquettes (without binder) environment-

friendly fuel.



