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ABSTRACT: A 3-way valve has been applied to a distributor in a hot-water heating sys-
tem and the performance of the system was evaluated in view of the variations of pressure
drop and flow rate. The 3-way valve has been designed to bypass overplus hot-water when
a control valve is closed. Note that the flow goes through heating pipeline in normal opera-
tion. In the present study, the measured pressure drops in each part of the flow paths show
that the contribution to the total pressure drop is in the order of the supply header with con-
trol valves, piping system of each room and return header of the distributor, even though the
amount of it is different according to the flow paths. As a result of performance test by se-
quential closing of the control valves, the variations of pressure drop and flow rate in the
distributor with 3-way valves is much lower than those with previous 2-way valves, which
prevent noises induced by pressure fluctuations.

Key words: 3-Way valve(3-Way M H) Distributor(2%7]), Pressure drop(%}#7}3}t), Hot-
water heating system(<2%F WA 2H)
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Table 1 Calculated flow rate at each room in the hot-water heating system with 3-Way valves

B2 eI, 97]d Fig.69 4HEE AlFoA
2349 2ul7] A9 AYdolEE Bzt g
gtz A FFE o5 4 . 4 A9 #
F& AH F48A g1 ALE 5 A=3% oF
E 25 SRAE A fRAGANY ¢
o] XFE AA 24 £8A e 2AF
g&tx}7] wjZoltl, Table 12 spline BIHEE o)
|3t 74 AdE {FFE A5 Axoth At
AN QEA BAE FEo] weldAHE §F
olm, ojgje] RE 2 AHAEHANH ] FFoljth A
A 4 A FEE N F AES EHY F &
F YoHow oF 1.93% A=Y 247 hsith
2E AHde e 9 4 A2 FEFE 2y 4
1A 4 302 Z4+E F75H 4 3494 Fd
FrEE 7HAH, 4 494 G Fol=e AL B
4 3tk o]& Fig. 30A1 8] x¢tuloleje} 2 7
g HRlth Table 1014 A4d 4 449 &
H3E ngo g Fig. 79 F f3F9 wzlzHs
Hustge) WEE ¢33 o2 2o} 448 Ay
TEHIE A9 FHEHE FrEAT 29 Hd9 &
o] ulolul~ FHFoz HWolAd AN FFE
obith, wg AYEAEHAA nlolsjA2 ulg@
W, & 443 ¥9ur 28 o) 4 48 Ad5E §F
o] ZAdte AE7t ATk thA] T @A -n'%
o] Ao EFET o E Hde FYcHEHE
F& gt FUMEl dWEES FAEA 9%“‘\:]-.

4.8 &

3-Way WEE o] & EuiZlE 7Lt 2
S G2 HEA7I 2 Hee Bt
gt & 43N HE3 Beivle 88
Fol 474 A2 EuiEd, AA A FAAM A
Aste 2 a4 ¢YEHE =2, 2
s, vARE 2AYE ot BT FY &
o] 38 A% W@Aold wE &4 AA
I AA AgE AT 2 AAEE ¢HEd

Ho

&9 Aol7t EAF.

e Ji wE ¢y d £ WENES F
gto] B cBEE FFol diolda HEY F
FETh 4% B5e 3L, 3-Way MEE
o] g8 Fui71E A&t dWALYE THEY
B¢ 74 A4 Alojg dnes Buir] Al2d A
Al ZAgke] A} AA fFe W 7€ 2-
Way HHE o] &3 w7l w$ Ao o
gA dB Jidd we Axge 4¥ R #F
HEg FFdrld FEstta Bridn

£ 7l
£ ATE BSUARLR, AAALY, = FR
9 #9FOR FUR WHYAFIUAAIHYAY
3 e Aotd FAAYGARE 1058)9 A
doz sysgon, oo gA=UD:

gogs

—

Jung, W.H., 2005, Necessity of differential
by-pass valve in heating system, Korean
Journal of Air-Conditioning and Refrigera-
tion Engineering, Vol. 34, No. 8, pp. 58-62.

2. Yoon, W. K., 2005, Flow rate balancing meth-
od in variable flow system, Korean Journal
of Air-Conditioning and Refrigeration Engi-
neering, Vol. 31, No. 9, pp. 39-45.

3. Kim, K. W. and Lee, G.N.,, 2005 Configu-
ration and key technology in floor heating-
system, Korean Journal of Air-Conditioning
and Refrigeration Engineen'rig, Vol. 34, No. §,
pp. 16-27.

4. Pollet, G., 1993, Balancing heating systems

—design and operation—, Korean Journal of

Air-Conditioning and Refrigéeration Engineer—

ing, Vol. 22, No.3, pp. 193-206.



