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Abstract Korea District heating corp. recently give an attention to combine the district heating and supply pipes as a two
pipe system that are in the present system separated with room heating and warm water supply pipe, and the two pipe
system is commonly applied for heating service in European countries. In the new two pipe system, only one heat source
is supplied to a house and partitioned into room heating and warm water supply by household substation. So the effective
distribution of supplied heat source in accordance to user intention is very important. This paper presents the development
and performance test of three-way proportional control valve for a combined heat source system in district heating. The
proposed valve is controlled to partition heat source into two different directions : hot water distributor for space heating

and household substation for warm water supply in response to the pressure drops of tap water caused by the user. The

performance investigation is shown within 3% of error compared to the theoretical model of the three-way proportional

valve and its controllability is verified.
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Fig. 1 3-way proportional control valve.

Fig. 2 Schematic model of 3-way valve.
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Fig. 3 New area divided by piston.
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Fig. 4 Conservation of momentum and Reaction force.
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Table 1 Specification of the valve

a Ac Ai 9 Pmax Pmin Pi Vi

125 687 491 40.0 3.0 0.0 6.0 045

2 2

mm mm mm ° bar bar bar m/s

200

Z

g0 —Trigger spring
4 > :

S —— Main spring

-200 T — — T T L — =5
0 5 10 20 25
Dlsplacement[mm]

Fig. 5 Necessary trigger/main spring pressure for
proportional operation by Fluid B.
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Fig. 6 Schematic diagram of valve testing device.
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Fig. 7 CAD modeling of testing device.

Table 2 Valve testing circumstance

Pi[bar] m[LPM] 2a[mm]
Fluid A 6 6.08 20
Fluid B 3 33 15
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Fig. 8 Comparison of experimental result and
theoretical analysis.

a4 gl A ghulg A9 e Aolzh opy Wn
FA AR RRI B NP, AR Fe)A vhE] o
& ggo

= HAY 75 dhe 2lo] FAHdTh A
25 A 3.0 baroll A #HAx 0.0 bar7}
A71H A5t om o] 24 A Fluid BY ¢F
gol] ¢F 1.7 baroﬂ /\1 Fluid A output 13} output 29] &4
frEFel 111 dat o] F Tkt A FAE G
ERf ARk, é_lf:ﬂ @ﬂ} Fluid BS] ¢t¥]o] oF 1.8 bard
Fluid A output 13} output 29 &3 3 ko] wzld
5 Z7heh gashs e vl
AR ole 3t mwste] oF 3%e] 937} WAy
s om oz} Yoloz FE AAY =4 %9 ¢
=ol o] 4 <l Fluid A9l & ¢ B ow FF 4

H =
ﬁlé{ie NUWH] W T4 }% Aol A A
f‘jl_ olgl wl °ogko g

L

ol w}i‘ﬁ T HH& Alé%ilfﬂ @%% 3
B Al2"”o A Q8= tE Fluid BL &
2 Wstel] wEbA v AEe] 9131+ Fluid Bo FE el
ﬂ%t‘f}cﬂ v Ao g o]F3sle] AxH o= Fluid B $F
Holl <k 3% 92} ol A Fluid A2 F3-S Output 13}
Output 2% #idt= 21& e 4 AT

(© SAREK



B oA3E gigdu]Fes] 20139 SAEETEY
Ho| =g 7|Hte g 3glon,

3lolM 2 &

SAGELEALS] AT A slel] o] Fof %i’SHE‘r. o]

o]

Reference

1. Park, R. Y., 2011, The best environment-friendly energy
company, Proceedings of the SAPA, Winter Conference,

pp. 541-553.
2. Kim, Y. E., Park, B. S., Kim, H. J,, and Im, Y. H.,

(© SAREK

3 Bl A =dEE A 8 s AT

2011, Hot-water circulation flow rate in thermal en-
ergy efficiency at the apartment, Proceedings of the
Korea Society for Energy engineering Autumn Confe-
rence, p. 193.

. Schmitt, F., Hoffmann, H. W., and Goéhler, T., 2005,

Strategies to manage heat losses-technique and econo-
my, Sittard Novem.

. Olsen, P. K., Lambertsen, H., Hummaelshgj, R., Bohm,

B., Christianse, C. H., Svendsen, S., Larsen, C. T., and
Worm, J., 2008, A new low-temperature district heat-
ing system for low-energy buildings, Proceedings, The
11th International Symposium on District Heating and
Cooling, Iceland.

223



