20104 10 A | A1 R A= 41 % 410 1

DOI:10.3969/j. issn. 1000-1298.2010. 10. 012

2 (VB RS BB AL A B S 4 B R AR AR

EHH RHFE KXL ok F
RLH AR BUIR TR AT ST 1.0, BT 212013)

[FE] SR E SR BTBOENL A B T 5L R SRR R, A R AR W AE . LREFEIR /N A
A b, UK A8 B2 4T 00 58Sk fe /N AR T g FE 3k T T4 22 3 0 2 4% A1, LAE Sk g B MY A5 18 B 42 R I
WE Sk I A7 by e SRR Bl S AR /N TR R Sl W LA O Al B i Y 4R T s R Sk i A BT O ik o AR I R
WIS HARMET A R S E AR U0 AL Bk Bkt 18 B A2 ICREE X R Ry ORI REFE L AR S B
PEAT A 5 it IR PR AIE K 32 5 45 B IR FE DU AL Y 00 AR, B4 40 BT 32 ARG AL J5 LA P REFE IR 14. 2% . K
A A BT ORI O AR AR AR A AT B A AL S R B A R TR SR R R R R AR
Loy f PR A S R A

KRR BURENLA BERE BHERE i

hEHEKS: S277.9 XERARIRAD: A X E %S : 1000-1298(2010)10-0058-05

Optimization of Light-small Movable Unit Sprinkler System Using
Genetic Algorithms Based on Energy Consumption Indicators
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Abstract

Reasonable configuration and optimization design of unit sprinkler system could take the advantages
as maximizing efficiency of the unit and reducing the energy consumption. An optimization model was
established and genetic algorithm was used to optimize light-small movable unit sprinkler system. The
objective function was minimal energy consumption, the constraint conditions were pump and pipeline
operating conditions, minimum working pressure of sprinkler, percentage of sprinkler working pressure
range; and the decision variables were number of sprinkler, pipe diameter, sprinkler pressure in the
pipeline end, respectively. The model and algorithms could optimize the number of sprinklers, pipe
diameter and calculate out the flow rate, pressure, efficiency and per energy consumption of the unit. As
well as the pump and pipeline could be ensured to operate in the optimized condition and the design
parameters were met. An example showed that the energy consumption was reduced by 14.2% after
optimum design. The algorithms can get the optimum results automatically when known conditions were
input, having the advantages of excellent efficiency, accuracy, reliability, versatility and practicability.
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Fig. 1  Illustration of pipe installation and
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pipeline and sprinkler
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