5314 5 3 ) 77 R N A N O S Vol.31 No.3
2017 5 H Journal of Hunan University of Technology May 2017

do0i:10.3969/j.issn.1673-9833.2017.03.005

IEZRALTEAE X U SRS AR B v i

BB, XA, B\isE, K 8’

(LIRS Tolb k2 5T RE S R SR R B R G Hhocs, 9IRS #RUH 412007
2. YA REM AR AT PR | Bl o Fhllis, 14 WY 518057;
3. RRINTIAE 5 Sk & dtis s T RER, IR AU 412007)

W OE. AERFNAERARMKABAR, RRER, AkRk, THEARBEREFARME S, ¥ A
P AT R AT A KRR E B A REAE, S RBAEA RGE MR AR, R EXMALH
EHEATRACTE I . AR T AP LR R AR AT W A B AT H, AR AW R AR ERZF RN Y
EFIRR A d (BR) v (Rik) |6 (RBERE), BEZFAERTLEMNG ELRWE; M TAPR
PR R AR B8 MARAL R A 348 d.=300 mm, v,=1.06 m/s, 6,=0.057 m, 47 5 % % A 4 282 729 7;
IE R ARAL R T AR A KA A £ 58 MAEALR T 6 TR, EA6—f TRERA R,

EER. ERMEAE; RBEARL; FRMEAET; FHELEA

FESES: TUS31.3+7 XEFRERS: A XEHS: 1673-9833(2017)03-0026-06

Application of Orthogonal Optimization Method in an Optimal Design of
Pipe Network in the District Cooling System
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Abstract: With the minimum total cost of pipe network taken as the goal, the pipe diameter, the cold water flow
rate and the thickness of the pipe insulation layer taken as the optimization variables, the user cooling load demand
and the reasonable cold water flow velocity range taken as the constraint conditions, an effort has been made to
establish the objective function of the pipe network optimization of the district cooling system, with the orthogonal
optimization method adopted to optimize the calculation. The results show that: arranged in a descending order, the
influence of design parameterson the economical efficiencyof the pipe network will be: d (pipe diameter), v (velocity),
0, (thermal insulation layer thickness), with all the three factors being fundamentally indispensable; the optimal design
parameters of the district cooling system in Zhuzhou Shennong Urban District will be: d, = 300 mm, v, = 1.06 m/s,
J = 0.057 m, with its annual total cost being 282 729 yuan; the orthogonal optimization method, which can be used
as an optimization tool for the optimal design of pipe network in the district cooling system, proves to be useful and

helpful for the general engineers and technicians.
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Table 1

Factor level of the first orthogonal

optimization calculation
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Table 2 Calculation scheme and result analysis of the first orthogonal optimization calculation
BEEIE] d %4 1 %551 2 v %55 3 ) R IES SR /ot
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7 2 2 3 4 5 1 d2v40,1 364 936
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