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The Decrease of Return Temperature by Improvement of the Consumer's

Control System in District Heating

Seung-Kyu Haf, Youn-Hong Kim, Hoon Lee
R&D Division, Korea District Heating Corp., 732, Suseo—dong, Seoul 135-886, Korea

ABSTRACT: The main idea of this study is to turn attention on the question of good
cooling ability of customer substations in large district heating networks. The main reason
for that is based on our experience that the optimization of district heating very often is
directed toward production, whereas questions of optimal distribution are neglected if only the
necessary load can be supplied and the customer's request for comfort is met. Our view Is
that low return temperature(operational temperature differences, AT) in dlstrlct heating
systems is an important feature for efficient net operation and gives both economic and
operational benefits to the district heating supplier. Furthermore, it is as well a prerequisite
for meeting the customers demand for reliable supply of the heat load. However, in many
practical cases we have seen that district heating return temperatures are higher than
necessary. Hence, the aim of the study is to propose and verify a method for detection of the
most critical consumers of the net and to identify the reasons for resulting high return
temperature. From the results, temperature control system is presented as one of the most
important reason of high return temperature in DH networks.

Key words: DH(Dlstrlct Heating, AQYH), Return Temperature(3 &%), Excess flow(Zt}

f-%), Temperature differences(AT, Z}2), Malfunction(E%ALEH)
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Fig. 1 Opcrating temperatures of the district heating network in Skogas.(Black line: DH supply
control curve), light line: Trend curve return temperature)
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Table 3 List of malfunctioning substations in
Cheongju DH Network

No.| Max.power[kW] |AT[°C] Type
C43 767 10.0 Sauna
C67 1,436 17.6 | Apartment
C63 532 3.5 School
C41 372 15.4 Sauna
C20 1,634 25.3 | Apartment
C8 715 19.4 | Apartment
C17 1,391 22.2 | Apartment
C65 2,749 33.0 | Apartment
C51 3,204 40.9 | Apartment
C60 345 12 | Public B/D
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Table 4 Improvements on malfunction lists

No. Malfunction types Improvements
C43} TCV,Improper set points Repair
C67 TCV failure Repair
C63 TCV,Opening valve Change

C41|TCV,Wrong design (DHW)]Adjust set point

C20 TCV Adjust B/V

C8| TCV actuator (DHW) Repair
C17 TCV bvpass valve Change
C65 Not found Reset(all TCV)
C51|Heat exchanger (1 DHW) Cleaning

CBM TCV actuators (U DHW) {Change(all TCV)
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Table 5 Comparison of excess flow in September/
October 2003 and 2004, respectively.

M September 2003 - October 2003

No. |ATI[°C] | Flowim®] | Ex.flow [m?®]
C43 24.5 13,790.0 7,120.2
Ce3 |- 3.5 4,203.5 3,913.8
C41 17.6 5,350.0 3,489.7
C20 33.8 8,269.8 2,744.8
67 36.8 6,297.5 1,727.9
C17 36.8 6,001.0 1,655.2
C65 42.3 9,043.3 - 1,489.2
C60 8.7 1,629.9 1,371.9
Ch1 45.5 8,757.0 895.4
31.2 63,402.0 24,408.1

B September 2004 - October 2004

No. |AT [°Cl| Flow[m®] | Ex.flow [m?]
C43 24.9 3,608.9 1.836.3
Ch3 7.2 5,409.6 46388
C41 26.7 3,009.1 1,421.7
C20 44.6 5,748.2 685.1
C67 43.2 4,759.3 697.0
Cl7 42.1 4,868.7 824.2
C65 45.8 6,662.7 655.9
Ch0 16.0 h41.1 370.2
C5h1 49.0 8,932.9 285.2
37.4 43,540.5 11,414.4
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