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Fig. 1 Schematic diagram of a heating pipe network
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Tab. 1 The resistance factor of all branches in the network

T m?fﬁ/7 . e Kﬂ%/, i
(Pa+s (m®+h 1) %) (Pas (m®-h1)"2)

1 0.139 13 60

2 0. 200 14 50

3 0.313 15 40

4 0. 556 16 30

5 1. 250 17 20

6 5. 000 18 10

7 5.000

8 1. 250

9 0. 556

10 0.313

11 0. 200

12 0.139

k2 WHitELER

Tab. 2 The part calculating results

s AT/ AR AR W RS AR/

(m*«h™ D 10°Pa (m* « h™1) 10°Pa
13 99. 757 5.970 9 101. 935 6.234 4
14 99.952 4.995 2 104. 282 5.437 4
15 99. 864 3.989 1 108. 450 4.704 6
16 99.793 2.987 6 0 4.097 1
17 99. 845 1.993 8 116. 863 2.731 4
18 99. 839 0.996 78 116. 861 1.365 6

MFE2 AW, B THP 16 ZE/MHF 17 il
18 Ko JLAR I 48 iy BHAT (A A A8 , AH 48 B 1) It
i [7) — LU A5 A8 A AR A0 AT IR 2 00T, 2R A S T AT
FEAAHTA). A5 R 5 SCHER 3 A AR Y 45 R AT 5 ()
— P, R WITE T R AR b 7 T SRR A i)
FEAE Bl 3 U5 Sk 5 | H ) A LR i ok ek B ]
AT, HR AR SO BR AR I 7K B 45 3 th R Sk o
6. 652 2X10° Pa, KT 3CHR[3 5 i i b & Sk
6.59X10° Pa. X HLH H He Sk W 7K 8 R 1 il &
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steady-state model of natural gas transportation

circuit fault diagnosis with large change sensitivity

Calculation model and application of large change sensitivity

in heating and air-conditioning pipe networks

SUN Duo-bin“"*, WANG Shu-gang', XIE Mao-zhao's TANG Da-wei’

( 1.8chool of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China;

2. Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190, China )

Abstract: Based on sensitivity of steady fluid pipe networks, a real-valued function is introduced to
derive a nodal pressure equation with performance curve of driving power, and the extension of large
change sensitivity (LCS) with constant head of driving power to calculation of LCS with performance
curve of driving power is discussed. The calculation model of LLCS is examined by comparing it with
the example. The effectiveness of the proposed calculation model and its algorithm of LCS with
performance curve of driving power is demonstrated. It becomes so faster and more efficient for
computational complexity that the response to a component perturbation is calculated through LLCS by
solving a reduced set of final equations. LCS also causes a great reduction in overall computational
cost for the solution of a large number of component perturbations. LCS is a method for efficiently
solving pipe network’s response to parameter variations that need not be small. The calculation model
of LCS shows an adaptation to the work of evaluating the real characteristic of the network, online

simulating and fault diagnosing.

Key words: large change sensitivity; calculation model; pipe network



