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ABSTRACT: We use floor radiant heating system in the house of commons in winter Floor
radiant heating system, which transfer heat by radiation, is one of the energy efficient and
comfortable systems that. Floor radiant heating system is configured to be controlled by the room
for energy-saving. Proper flow rate to a comfortable heating in the room is important. However,
Using a constant speed circulation pump in sSeparate rooms, heating system may cause an
imbalance because of the difference of length of coil when operating in the rooms. In this study,
our Research team examined heating imbalance due to the variation length through the coil length
changes and flow control of the circulation pump.

Key words: Hot water distributor(=<=%¥]7]), Heating coil(x+35 ), Circulation pump($=Hg )
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Fig. 2 Speed control heat circulating pump
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Fig. 3 Flow test equipment.

Table 2 Flow characteristics along the length

of coil(In case that the low speed

circulation pump)

Low speed Low speed Low speed
(1 zone open) | (2 zone open) | (2 zone open)
Length
Flow |Velocity| Flow | Velocity Flow
Length

(LPM) | (m/s) [(LPM)| (m/s) (LPM)

50M 2.98 0.4 2.45 0.33 50M 2.46
75M 2.4 0.32 2.0 0.27 50M 2.49
100M | 2.06 0.28 1.7 0.23 50M 2.57
125M | 1.93 0.26 1.52 0.2 50M 2.64
150M 1.6 0.21 1.3 0.17 50M 2.57
175M | 1.48 0.2 1.19 0.16 50M 2.61
200M 1.3 0.17 1.04 0.14 50M 2.58
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Table 3 Flow characteristics along the length

of coil(In case that the

low and high

speed circulation pump)

Low speed High speed
(1 zone open) (1 zone open)
Length - - - B . ;
Flow | Velocity | Circulation | Flow |Velocity| Circulation
(LPM)| (m/s) | time (mim) |[(LPM)| (m/s) |time (mim)
50M | 2.98 0.4 2.1 485 | 0.65 1.3
M | 2.4 0.32 39 4.2 0.56 2.2
100M | 2.06 | 0.28 6.0 3.7 0.49 34
125M | 193 | 0.26 8.1 324 | 043 4.8
150M | 1.6 0.21 11.7 293 | 0.39 6.4
175M | 1.48 0.2 14.7 2.6 0.35 8.4
200M | 1.3 0.17 19.2 2.4 0.32 10.4
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Fig. 4 Flow rate and velocity

of hot water

at each zone(In case that the pipe

length of zone 3 is 50

m).
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Fig. 5 Flow rate and velocity of hot water
at each zone(In case that the pipe
length of zone 3 is 75 m).
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Fig. 6 Flow rate and velocity of hot water
at each zone(In case that the pipe
length of zone 3 is 100 m).
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7 Flow rate and velocity of hot water
at each zone(In case that the pipe
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Fig. 8 Flow rate and velocity of hot water
at each zone(In case that the pipe
length of zone 3 is 150 m).
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Fig. 9 Flow rate and velocity of hot water
at each zone(In case that the pipe
length of zone 3 is 175 m).
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Fig. 10 Flow rate and velocity of hot water

at each zone(In case that the pipe
length of zone 3 is 200 m).
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Table 4 Flow rate changes along the length

of coil
3 zone Rest zone
Flow Flow Flow Flow
bength | g pypy | Spanee | Lensth | py | Change
50 m | 217 0.00 | 300 m | 11.09 0.00
7B m | 1.80 -0.37 | 300 m | 11.27 0.18
100 m | 143 -0.74 | 300 m | 11.28 0.19
125 m | 126 -091 | 300 m | 11.29 0.20
150 m | 1.12 -1.05 | 300 m | 11.34 0.25
175 m | 1.0 -1.17 | 300 m | 1145 0.36
200 m | 0.91 -1.26 | 300 m | 11.54 0.45
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Fig. 11 Flow rate according to the pipe length.

(151m* #§)
W= 151 o] Wik 1<\ ¥#A] Main room,
Living room¥} 7o) md4del7l 100 m7F ¥+ A&
AutA oz 279 Zonel® HAE o] 1749
Zone<s 50 m A$ = A X g} ] i
128 & Ao 1719 74

2 =Y Polo WE fuEy

2 =
I’D’TE—H'

ki

ey
| |
ol
=T
T . ‘
Fig. 12 151 m’ Heating coil drawing.
Table 5 Flow rate at each zone according
to the adjustment of the valves
Main | Bed | Bed | Study | Dress |Living
room |rooml |room?2 | room | room | room
L?r‘ng)th 1044 | 665 | 726 | 45 | 495 | 1172
Flow 19 | 229 | 22 | 256 | 254 | 158
(LPM) . . . . . .
Adjustment
(LPM) 2.0 2.0 2.01 2.04 1.99 1.92

767

Table 6 Flow rate along the length of coil
by heating system(Unit : LPM)
Central/Indivi Tested

dual heating Individual
(At :157) heating

1.05 2.22
1.26 2.15
1.47 2.08
1.68 2.05
1.89 2.01
2.10 191
2.31
2.52

Central
heating
(At :107C)

1.55
1.86
2.17
2.48
2.79
3.10
341
3.72

District
heating

50 m
60 m
70 m
80 m
90 m
100 m
110 m
120 m

0.75
0.90
1.05
1.20
1.35
1.50
1.65
1.80
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