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Table 1. Specifications and image of the chipper
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Table 2. Timing results of recovery of apple trees pruning residues

(Lo)2) Ol (5 » adds) Ol S 2 sl
Time (%) Time (minutes per ton) Components of each cycle
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37.76 140.8 2l L5 soslen
Collection and transfer of residues
aL<’I.w | sl
2.68 10 e
Deploymen
29.50 110 0252
Chipping
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11.48 428 S
Packaging
<L
3.05 114 Sk
Loading
b8 & Jlal
9.65 36 Transfer to
factory
5 b
5.84 2138 s
Technical delay
e
100 372.8 g ok
Total time
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Table 3. The amount of delays in each cycle of chipper in recovery of apple trees pruning residues

L=l IS ol e i b ey b
Total delay time Organizational delay ~ Personal delay ~ Technical delay Delays
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Table 4. Calculate the costs of chipping machine in recovery of apple trees pruning residues

(JL) aype Ciph gy Laay 5o
Cost (Rial) Type of cost Costs
ool pesle SOl
18621097 ' il _
Fixed Depreciation of machine
oo Lo
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Fixed Capital profit
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Fixed Insurance and tax
22110 I e R S i &
Total fixed cost during useful working hours
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Total fixed cost at scheduled hours
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Variable Repairs
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Variable Fuel
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Variable Tire and blade
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Variable Total current cost
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Table 5. Calculate the amount of production, cost and profit of recovery of apple trees pruning

residues
e olie A=l g YUV NP P
Numerical values Unit Production and cost
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Table 6. Transport cost (cij) (Rials per ton) and the amount of chips from recovery of apple trees
pruning residues

ey Ol () Lais
5 o) ey ol el Destination (j)

(Il OSe) e (5 2 ) Cij Jorm o 5n
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Table 7. Supply and demand restriction functions
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Table 8. Optimal allocation of resources from recovery of apple trees pruning residues
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Table 9. Cost and total benefit of allocating resources from the recovery of apple trees pruning
residues (Billion rials)
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Abstract

In recent years, the general policy of Iran has been based on the decision to stop the exploitation of wood
from the north industrial forests. While the population is increasing, the demand for wood is increasing.
Therefore, it’s necessary to find alternative sources to supply raw materials for the wood industry. In
Iran, every year, a lot of wood waste is burned and wasted due to lack of development and promotion
of appropriate exploitation methods. In present study the exploitation and optimal allocation of wood
residues from pruning apple trees as raw material for the particle board industry has been investigated.
Exploitation was carried out in apple orchards of Damavand city with a chipper and transported to
factories by truck. Evaluations of the work process and the productivity and cost have been done with
continuous timing method and optimal allocation have been made with the linear programing model by
transportation method and simplex algorithm. The results showed that the longest recovery time of
residues is related to collection and transfer to the depot and chipping them, respectively and the
production of residues is 1.97 tons per hectare and the production of chips is 0.160 tons per hour. Also,
the optimal allocation of 400,000 tons of resources from the exploitation of pruning residues of apple
trees with a minimum cost of transportation (950 billion rials), while solving the problem of waste
disposal and reducing environmental pollution will bring an annual profit of about 450 billion rials for
the country and will be compensated part of the shortage of raw materials for the particle board industry.

Keywords: Continuous time study, Production rate, Minimum transport cost, linear programming model.
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