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Experimental Study of Solar Micro Channel
Separated Heat Pipe Heating System

Qu Peipei, Niu Baolian, An Haiyang, Yu Yuejin
(School of Energy and Mechanical Engineering, Nanjing Normal University , Nanjing 210042, China)

Abstract ; Taking solar micro channel separation heat pipe heating system as the study object,the paper studies the heating
performance of the system at appreciable solar radiation with experimental and theoretical methods. The results show that
the heating load and the efficiency of the system,the pressure of gas supply pipe and liquid return pipe,the pressure drop
and wall temperature of the micro channel radiator and the indoor temperature are affected greatly by solar radiation
intensity ,and are less affected by outdoor temperature. Moreover, they all lag behind the variation of solar radiation intensity
about 15 minutes. In addition, between 10:00 and 15:00 when it is a partly cloudy day and a sunny day, the separate opera-
tion of the system can meet the indoor heating demand and the system pressure varies from 0.4 to 0.8 MPa. During this
time , the average pressure drop range is 2.1x10° ~5x10° Pa,the minimum average wall temperature of the micro channel
radiator is 20.7 °C ,while the maximum is 38.4 “C when the indoor temperature is maintained at 18.3~26.7 °C. As well as
the average lowest and highest value of the system heat load per second are 343.7 J and 424.1 ] respectively, the average
heating efficiency of the system is between 30.4% ~45%. What’s more, there is no other power equipment in the system
except condenser fan. Therefore, the system has an infinite COP, which is taken as a significant energy-saving auxiliary
heating system.
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Table 1 Structural parameters of window type flat solar collectors
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separated heat pipe heating system
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Table 3 Structural parameters of the south external wall
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Table 4 Structure parameters of the south external window
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Table 5 Statistical table of meteorological parameters for five days
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10:00~12:30 % sh F T+
12A6H VeSS WY LI .4.7~9.8 1230 A ElH K MH 677.2 228.1 547.8

12:30~15.00 E2fae PR

10:00~ 1145 #p&efaE BT
12A8H I TR FTHEH . 9~15.3 11.:45 BB BAMH 635.8 259.4 536.1
11:45~15.00 FRelfae TR

10:00~ 1300 523 Tt
13:00~13:30 28 7
2A11H 5] FELL % LI 7~ 12 1330 A ElH K MH 451.6 31.6 127.1
13:30~13:45 AR T
13:45~ 1500 ASHLI 5 5,

10:00~ 1200 fE% LT+
. N 1100 HRASHR KM
i AIBT RS T . 3~7.7 : _ 543.7 248.8 457
12A16 H % 7/ [ T 2218 - T 12,00~ 13:45 75 500 W/m? 724735 5

13:45~15.00 HFLefaE N %

10:00~ 1215 #&efaE ETF
12:15~12:45 2w F 7+
1245 K FH A
12:45~15.00 #4208 T %

12H30H Z=f/0W FFEZEE FIHEF 4.5~9 550.5 62.7 266.8

4.1 EATUHH

K4 frR R 5 H RG] B 4 AT, S50 R G0 L yRAE R T IR e 7 A o 46 S5 i A
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10° Pa;12 H 8 H , Z 42 K FHER B30 BN 536.15 W/m®, FIRAY . IR TR 128 B L R4 4 0.4 ~0.72
MPa, fE 18 AR % 3.0x10° Pa;12 A 16 H NI K | EAMEY R AR S50 BT 2 457 W/m? , &R
BEIMEBIE T 0.4~0.69 MPa Z [H] (08 B HAE -2 R R 2.1x10° Pa. HIE 4(b) AT %1, S5HTJLH A
[F,12 7 11 HRS B, 2R RS R A R 127.1 W/m?, FIRAE R WA TS A B B ik h, Hoas ki
FEl M 0.2 ~0.68 MPa, f¥0i 18 B S -2 R 16K 2.85%10° Pa;12 J1 30 H KA =i /N, A B4R 5 o 37 B
B REAL, HOP34ME h 266.8 W/m? , B{5 ., FIRAE K 134T 0.26 ~0.6 MPa Z i), | N BRIA FrREAR, 73
T I A Y FERE A 3.05%10° Pa. 2K F , A RGEE IEIALAE 0.2~0.8 MPa Z [8]254k, HL AT L&
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Fig. 6 Change diagram of system heat supply
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Fig.7 Change diagram of system heating efficiency
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