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Abstract Printing and dyeing industry consumes huge water resource. Consequently, it discharges a

great deal of wastewater containing complex pollutants which cause a heavy pollution. It is difficult to

treat the discharge and the treatment cost is very high. Heavy pollution has been a great barrier for the

sustainable development of the industry. The study examines the approaches minimizing water resource

of dyeing-cleaning process which is one of the most water consuming processes. The research provides an

optimization model for the order scheduling which can decrease the water consumption. Furthermore, the

study develops software for order scheduling. On the base of above, the software is applied to a dyeing

and printing enterprise. The result shows that it can reduce 20–40 percent of water consumption without

any further investment in technologies and equipments.
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O = (D, E),

>� D G"#�H�=�, E G"#���=�. "#�H�=�E=1@NAOC�:

D = (x, y),

>� x GN"#E=���, x G 1–10 �;2; y GN"#�E=����-,�, E 1–30 �;2GN:
y O�, 8O���=����H�O,.

"#���=� E E=1PNAOC�:

E = (t, d, a, b),

>� t, d, a, b 
HG"#�./G, "#:, "#���4H.
�"#�I;GP�, "#��� a 4H b J�DC="#���Q v.
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j∈J

Sij , ∀i ∈ I (1)

>�: Sij �"# i ��. j �EM����2, C��5��@�"#�H�D�. J �E��.�

�@, I �E�"#��@.
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Yij = 1, ∀i ∈ I (2)
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2) "#./�2�R
ci ≤ ti (3)

ci ≥ rij + Sij + pij (4)

Sij =

⎧⎪⎨
⎪⎩

ξ, xi �= xi+1 1 xi = xi+1, yi > yi+1

φ, xi = xi+1, yi < yi+1

0, Di = Di+1, � (xi, yi) = (xi+1, yi+1)
(5)

pij =
di

vi
(6)

ci �"# i S	�2; ti �"# i ./�2; rij ��. j BT���2, ��9:�2�. j J/S

	K�C��"#; Sij �"# i ��. j �EM����2, C��5?���@�"#�H�D�:
?������2G 0, ?#���2G φ, A����2G ξ, �� φ?ξ =I;3��O���2GL.
pij �"# i �C�#N j �����2, vi GK i ;"#��.����Q, =R/
S (m/min) G
N, �9"#� ai("#�TL) =4 bi("#�H) EDC.

> (2)–(6) PC4"#./�2��R.
3) �7Q�R
��/���
-�.����@;"#, �7Q�R��2�IC:�M�
;"#BS	, 5


;"#J/����LÆ. ��@;�/�M�. j �"# i � i′, CS����7Q�NQFK�
�RG [10]:

Ci + Si′j ≤ Ci′ − pi′j + M(1 − Xii′) + M(2 − Yij − Yi′j) (7)
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Ci′ + Sij ≤ Ci − pij + MXii′ + M(2 − Yij − Yi′j), ∀i, i′ ∈ I (8)

>�: Xii′ �
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-�.����, i � (=1) Q (=0) O i′ U
��. M �
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