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Adjustment of Valve Opening in Ondol Hot Water Distributor
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ABSTRACT: In housing units constructed recently in Korea, the length of ondol coil is different
in each room, so the flow rate of hot water is adjusted by setting valve opening. If the flow rate
is not appropriate for heating load, the room temperature seriously deviates from the set temperature
range for comfort. In particular, toco small valve opening can induce a noise by cavitation. In order
to adjust the valve opening, two methods by zone area and a new method by return temperature
rise were modelled and simulated using TRNSYS and EES. As a result, heating energy consumption
during one week was the same on three methods, but the room temperature of the new method
minimally deviated from the range of set temperature with a low possibility of noise.

Key words: Ondol(%), Heating('d*#), Building energy simulation{Z3 & oluyx] A& olA),
TRNSYS, Constant-flow control(3 -5 & 4] e])
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Fig. 1 Ondol coil with hot water distributor.
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Fig. 2 Section of floor with ondol coil.

£E 7Y EFY2HBOR Fig. 13 2ol oA
3 e Ao A Evh 2E3Y
S T £E9 FEE Fig 28 2o, olE
o A% oF 30 cm9] FAR AFHD

& - exAo] FAAAE Fig. 1914 Fednst
Qe 4 FHoR FHHE 249 ¥& 24T 5
YE 71wol f7] W, &8 3de Helx 50
mE 9717 EA ok O3 W ge) A
TE 3ol 7 BE ol AAdrh 2000 Fu
o] nygtd FRFAlol WAL 120 m BE o
A shtel 2EIYUR AT Hol We
A ¥ mE AAY & Ax FHel g 4
A3 FFEwE A8 FELR A= MARF
AYB7E glo] o]F A3 fFE A
gt 3y o IRt Fdsts 49
& o3 BAs &2 gz SolF Helr
e 29 shtelwt vt EEE S L&)



462 287 - AN e

T3l Bl AZHNE 9 27] WA FFE
dune) 4R 4o a7y Aoz §
gzgo] oTolATtE £ . XAt uhgt
AR & 2225 Azt o] FolAA AL} o
A orE MY B bY 4, &8
o ZQEHe A2y $go] =9, Wue gEx
Hol vl MABA ol FoAA 7 o] HHelA AF
S 2gol BARINE o] wmA Ho| so]
LN A3 Age aTA ool A g
sl Aelt

A REe] olfES AAH1 Qe AFEA
o] WA nAfZFEdWRY Az o3l
FrEAARLE F32 AFGANA ojFo|AT}, 7 W
o] FEAFL e Rald vdaN dAsE
o] 714 ulghE v, dutd o Al gdtn Y
A& dEHA wHE) AEE 2A3E Aor
(e13h B4 22 RE). o]d AP 229
e d3%49 025~03 m/sE §A3%H, A3
e Wl 03 m/s, 7H 2w 025 m/sE B
EXE =8 2AS $AS ALt 1),
gt olejd HAELS WntEEls) g gy
F Bl e A oY Ao 2A YRl
& 9%E Fe w3 §3 A%, 3359 25 9
A g wgko] ke ¥geEtn YA Eai

2E WY AFF L & 0T Ao E AYes
FEAAQ AR gL AdFn, AIES
gojutd kx-S sk 813 olskE HolA |
e AR S AT FEA ] A
AAA FA HAHAEH 4FE duo] o] FojxA &
3 98 =74 29 F s51gg otz "ol
wigo] AAHAT A Bolo A Eate I}
Wgte] o7 % sha 97)-2 %7} o} F oW
AR 2d2A F & glo). wtdd {34y
of AuUAA AXHE 43S "olvpr] o
g 74 ol wolA oA Pulz olojd 4 gtk

2 AFME 4 we] FFFFo] We R}
HE A 438 5 Jd= Wie F7sgn 7 3
o] R&E AUSA Fate i F AEgA ¥
AHolz] BEug HIE g & Q= QAE
ZEE g

BE o] viAfFH2d Wyt gdE) g9 4
BORE 100%)lA &40l Aztsiw, mdel Aol

ool

I

2ol
)

>

o

7h & 4, 5 Rt 44 deEe
5% ETSE@EFEIE) B He
oo mEA 2t e s dSFEs
dHRsE wgsts Fad A= T
A FFAeR BAFLET 94 2 A
H 285 E Aol &L e dWrAES
TUA #F2E7 eES 2A4%n
= Aotk

Nexgde da 2 UHE 100% =R &4
S 83, 9A A2 BAF Fo 7 e Bpex
Ase AT S F3E F 4 289 s HF
At 2ol 2434 dch

-gfu
)
S8 o de oo

ol
o

b
oy

= AT i %), 30% 6h)
VO = max WXIOG( 0), 30%

AN AT, e 788 GeE 4% F 4
agrolth AE7F AV A 2ol Ago] RS
sz olf Jstar} 30% o] Axrt fFAHES
@ Rojck, ojs} TL WeE WA fFREUR
Neg 7o A ¥4 328 F2r|= it

3. AlgalolHd
3.1 AEolY Wy

ol Aol AARE TRNSYSSt EESE
A% LB ABANANL LG, FF
FAo g AE2H L FEldge v A48 By
IES Foh A WEe BAEIYL Fud
712 31, drie 2 BEE 4as 298 =FE
ok, AEUR 53 #4 AZEH )] TRNSYS
16.19) TYPE 561 & BAgu-g ndgsis] ¢
& W Ao A2 (active layer) & AL F UE
71%50) F7FE A 8450 uighe) A8 Ao
2EoH, &8 3Ye] Fup Ui, Yy FAN
A8 & TRNSYS?] TRNBuildE 3 d#slA
Ak 2 dFdME &8 dFF23 §3L2 EES
A A 242 4YI}IEE g

EES, Mathlab, Excel, FLUENT S¢] &2 E4]
o2 wE Z2 g 58 v Agvic 389 4
#E WINDOWSS E4 dlol 8] 5 8HDDE, Dyna-
mic Data Exchange)®& %8 TRNSYSY F1 w
& 4 9tk TRNSYSOl& zhzhe] amEdgolEs)



25 Wil

MEEA 463

Table 1 Room area and ondol coil length

room 1 room 2 room 3 livingroom | bathroom
area(m’) 207 109 8.1 412 49
area ratio{%) 100 52.7 39.1 99.5%2 23.7
length of coilim) 104 55 41 103x2 25
valve~opened flow rate(kg/min) 2.55 3.50 4.06 2.56%2 520
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Table 2 Themophysical properties of floor
thermal conductivity specific heat densny thickness
(W/m - K) (kJ/kg - K) (kg/m") (mm)
leveling mortar 0.37 0.79 2000 40
-» equivalent mortar 0.56 0.53 2000 60
autoclave light
weight concrete 0.17 1.09 600 50
— equivalent mortar 0.56 0.53 2000 30
expanded
polystylene 0.034 1.25 28 30
concrete 1.62 0.79 2400 150
gypsum board 0.21 1.13 910 9
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Fig. 4 Daily heating energy consumption.
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Table 3 Valve opening, equivalent length and flow rate according to Methods

room 1 room 2 room 3 livingroom bathroom
Method 1 100 90.9 87.9 100 75.8
V‘f‘l"eo Method 2 100 52.7 39.1 995 23.7
opening (%)
Method 3 100 64.6 58.7 99.5 53.4
. Method 1 20 100 0 130
equivalent [y gy 4o 20 332 2 23 524
length(m)
Method 3 20 254 293 23 328
Method 1 354 311 3.04 3.56%2 2.90
flow rate [y od 2 413 2.34 214 409x2 196
(kg/min)
Method 3 395 2.50 2.40 3.88%2 2.34
Table 4 Average room and surface temperatures with over- and under-heating frequency
room 1 room 2 room 3 livingroom | bathroom
air temp.(C) 239 24.0 24.0 24.1 239
surface temp.(C) 26.5 27.2 25.4 26.6 24.9
Method 1 -
>24.5TC (%) 8.3 7.2 12.1 23.2 4.4
<23.5T (%) 3.6 0.8 0.6 0 0
air temp.(C) 24.0 239 240 24.1 239
surface temp.(C) 26.8 27.2 25.4 26.7 24.9
Method 2
>24.5T (%) 10.0 3.6 7.8 21.9 5.7
<235C(%) 35 3.1 15 0 0.3
air temp.(C) 24.0 23.9 239 24.1 239
surface temp.(C) 26.6 272 25.4 26.6 25.0
Method 3
>24.5TC (%) 9.8 1.1 7.9 19.8 7.2
<235T(%) 37 26 1.0 0.1 0
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Fig. 5 Simulation results for Method 3.
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