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Thermodynamic Analysis of Organic Rankine Cycle

MA Xin-ling, MENG Xiang-rui, WEI Xin-li, WANG Pei-ping, CHANG Jia

(School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; This paper presents energy analysis, thermodynamic calculation and exergy analysis for waste heat
power generation system of organic Rankine cycle on the basis of the first and second laws of thermodynamics,
and for selected 100 °C low-grade heat source and R245fa organic working fluid, calculates the thermal effi-
ciency of the system in given operating conditions. It shows that the factors affecting the thermal efficiency are
the state parameters of organic fluid of the evaporator export, the expander export and condenser interior. In or-
der to reduce the irreversible losses, it is necessary to reduce the temperature difference of heat transfer and
friction losses of every thermodynamic process. So measures that can be taken are to choose optimizational e-
vaporator and condenser, to design and manufacture the expander of suitable organic working fluids. Installing
the recuperator in the front of the entrance of the condenser can effectively reduce irreversible losses caused by
heat transfer of temperature difference. Compared with ORC units with no recuperator , the thermal efficiency
of the whole system is improved by 0.32% . The results obtained can be a reference for designing ORC sys-
tem.

Key words:thermodynamics; waste heat power generation; organic Rankine cycle; analysis
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Packing Research of Two Dimension Irregular Shapes Based On Genetic Algorithm

LI Yang', ZHAO Hua-dong’, YANG Wei’

(1. Department of Mathematics, Zhengzhou University ,Zhengzhou 450001, China;2. School of Mechanical Engineering, Zheng-
zhou University , Zhengzhou 450001, China;3. WISDRI Engineering & Research Co. Ltd. , Wuhan 430223, China)

Abstract; In theory, the packing problem of two-dimensional irregular shapes belongs to the NP-hard prob-
lems. It is very difficult to find the optimal solution for such a problem because of the high complexity of com-
putation. However, the application of the packing which needs to be addressed urgently is extensive in indus-
try. In this paper, combining with heuristic thinking, the two-dimensional irregular shapes nesting problem,
which is solved using genetic algorithm,is modeled as a variant of the traveling salesman problem. And then,
an improved multi-path search algorithm based on classic BL( Bottom-Left) nesting is applied in the irregular
layout graphics problem successfully.

Key words: packing problem; layout algorithm; two-dimensional irregular shapes nesting; genetic algorithm ;

multi-path search



