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Experimental research on combined air-source
heat pump and floor heating systems

By Fu Xiangzheo , Lin Zhenguo, Wang Yong and Zhang Suyun

Abstract  Tests indoor temperature change, energy consumption and operation status under the
conditions of initial operation, continuous operation and stop in an apartment in the hot summer and cold
winter area. The result shows that optimising the match of air-source heat pump with floor heating system
can save energy remarkably and that operating during night and stopping during day can balance power
network load based on energy storage capacity of floor heating system.
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1
/ m? / m?
/ m? K/ K/
W/ (m? - K)) D W/ (m? - K))
16.12 2.67 5.6 13.60 3.96 17.56 4.3 3.20 5.28 8.48
18. 47 2.67 5.6 3.49 14.90 18.39 4.3 6.59 3.60 10.19
9.61 2.67 5.6 7.72 7.72 4.3 3.20 3.20
39.27 2.67 5.6 1.35 7.20  8.55 4.3 8.01 2.60 10.61
14.00 2.67 5.6 3.12 3.12 4.3 4.16 4.16
4.62
102. 09 22.67 10.57 22.10 55.34 14.41 16.03  6.20  36.64
120 mm
40 , 2
45 , / 7 16 14 h
, 10. 5 kW, 46 '
3.4 kW( ) : 42 , :
11.5 m, 1.68 ,
m’/ h, 340 W, :
73 W )
8 mm 2
,2 mm ,30 mm 2004 1 13 21:54:30 05:56:00
,50 mm , ( 6.7 7.3 )
2
/ /
/ /s 1 (KWh) / I's 1 (KWh)
15 1680  6.72 23:14:40 42 330 .85 1439.3
22:22:30 46 250 1437.4 || 23:20:10 46 390 1439.7
22:26:40 42 455 1.60 1437.4 | 23:26:40 42 310 .81 1439.7
22:34:15 46 285 1437.9 || 23:31:50 46 385 1440.1
22:39:00 42 390 1.18  1438.0 || 23:38:15 42 315 .81 1440.1
22:45:30 46 330 1438.4 || 23:43:30 46 390 1440.5
22:51:00 42 300 0.65 1438.4 || 23:50:00 42 315 .81 1440.5
22:56:00 46 460 1438.8 || 23:55:15 46 390 1440.9
23:03:40 42 300 0.83 1438.9 || 05:47:50 46 490 55  1451.5
23:08:40 46 360 1439.3 || P5:56.00 42 270 CTEID
5 3
) , 1930s, 11
, 6.72 3 2003 12 28
, , 2004 1 8
, 42 46 , ,
) , 400 L/ h, 420 L/ h,
0.55 29160s, 4150 s 380L/h, 360 L/ h,
, 1560 L/h ,
, 15 2h 18 W, , 12
16 8h 17 1 1,
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3 1
/ / (kwh) /h / (kwh) | kW
2003-12-28 08:30 9.4 15.5 18.0 870
2003-12-28 22:35 7.0 16.5 18.0 898 14.08 28 1.99
2003-12-29 24:15 6.2 16.0 17.5 950 25.67 52 2.03
2003-12-30 08:00 7.5 15.5 18.0 966 7.75 16 2.06
2003-12-30 23:45 6.3 16.0 17.5 998 15.75 32 2.03
2003-12-31 07:00 7.9 15.5 18.0 1012 7.25 14 1.93
2004-01-01 10:00 9.8 16.4 18.0 1 068 27.00 56 2.07
2004-01-02 08:00 8.5 15.5 18.5 1111 22.00 43 1.95
2004-01-04 07:05 7.9 16.0 18.5 1 203 47.08 92 1.96
2004-01-05 00:25 7.2 16.0 18.5 1 236 17.33 33 1.90
2004-01-06 07:30 9.2 16.5 19.0 1 296 31.08 60 1.93
2004-01-07 07:15 9.0 17.0 19.0 1 340 23.75 44 1.85
2004-01-08 07:15 9.0 17.0 19.5 1 384 24.00 44 1.83
8.1 16.1 18.3 1.96
1.1 0.5 0.6 0.08
13.53L / (m?* - h) , , ,
( 1 1
) 13.22L /(m? - h) , 1.96 kW ,
2.5 900 s , 360 s,
540 s, 0.67, 40 %,
1, 1.96 kWh
26.04 m? 1.36 kwh, 0. 34 kWh,
10.92 m?, 8.55 0.073 kWh, 0.187 kWh,
m?> 10.61 m’ 0.047 kWh , 9.5%,
, 17.3% ,
, : 18.65 Wh/ m?
, 4
3 , 2004 1 18 ,
1 3
4 2
/ /
/ / / min / (kWh) / (kWh) | kW
09:30 9.5 33 15 0.33 14.5 17.8 1593.2 1.0 1.0
09:45 9.5 46 45 14.5 17.8 1594.2
10:30 9.1 33 14.5 17.8 1594.2
4 3 1 1 0.55 0.85 C 4 0.33,
4 3 3 1.96 kW 1.0 kW
, 1.6 0.5 ,
42 46 33 46
t 1 ’ 4
3 2 45.5 h,
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i ( ) 1 1 1
45.5 h ,
2.0 , 4.0 , 5
, , 6 2004 1 11 14
3.5h 0.75 , 3 | 10.57 h,
h 0.214 ; 1.99 kW ,21 kwh/d 6 3
3.5h 6.0
5.0 h 1.57 , : 6 3
7.3 , 13.43 h, 55%(26.1 kWh)
5 , 0.5 2.0 ,
1.0 ,
5 ; 17.0 ,
0.5
/
/h / /h
0 18.25 0 20.0 18.0 '
3.5 17.5 0.5 18.0 16.0 '
6.0 17.5 1.0 17.0 15.0 0.42 /(kwh) , 0.34 |/
9.5 17.0 1.5 16.0 15.0 (kWh) , 26. 1
12.5 16.5 2.5 16.0 14.0
170 6.5 30 5.0 13.7 kwh/dx0.42 [/ (kwh) +21 kWh/dx0.08 /
22.5 16.0 3.5 14.0 13.0 (kwh) =12.642 /d, 60 %
5 1
6
/ / / / (kWh) /h / (kWh) | kW
01-11 20:10 9.7 17.0 1393 10. 83 20.5 1.89
01-12 07:00 9.2 18.0 0.5 1413.5
01-12 21:18 8.9 17.5 1413.5 10.7 21.5 2.01
01-13 08:00 9.8 19.5 2.0 1435
01-13 21:50 9.0 17.5 1435 10.17 21 2.06
01-14 08:00 8.5 19.0 1.5 1 456
01-14 20:46 8.0 17.5 1456
6 17 %
6. l 1
40 %, 900 s, 6.2 ,
h 4 , )
9.5%, ( 128 )
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