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Remote Multi-way Auxiliary Heating Monitoring System for
Solar Central Heating

TIAN Zhihong, REN Lipeng, DONG Zhi
(College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Based on the research of the characteristics of solar water heating systems and the working principle of air-source
heating pump, a remote monitoring system for solar heating was designed, using air source heating pump and electric heater
as the auxiliary heat source. It can not only solve the problem of the limitation of the solar heating system due to single heat-
ing source, but also realize the remote and real-time monitoring of the solar water heating system. Taking the solar energy
project of a university training center in Tianjin as an example, the required collector area and air source heating pump units
were calculated against the local climate. The process of developing a remote monitoring system with modular designs was
described in detail, and the actual consumption of water, electricity and natural gas were measured and compared with the
natural gas heating system. The results show that the total operation cost of the multi-way auxiliary heating system is obvi-
ously reduced, and the system is of higher value in application.
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Fig.1 Diagram of multi-mode auxiliary solar hot water
heating system
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Tab.1 Summary of the amount of solar radiation in 2013

in Tianjin
Aby fRSHE/ (MI'm™) A by fRSE/ (MI-m™)
1A 16.09 7 H 14.83
2 A 19.76 8 H 15.40
3 A 18.14 9H 17.50
4 18.03 10 H 16.90
5H 17.85 11 H 15.49
6 J1 16.95 12 H 14.87
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Tab.2 Comparison of the total energy consumption of the system before and after reconstruction
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AMEAEL Kd/m®  RARTUHE/m® TR kW-h)  $ROT MEABC KM FHE Wh) AT
1 9360 749 3916 3000 13522 9512 760 4500 2250
2 6140 491 2568 2400 9086 6700 536 3500 1750
3 10 004 853 4268 3100 14 654 8 005 640 3800 1900
4 9964 770 3852 2985 13319 9985 798 3100 1550
5 7784 650 3251 2500 11230 6584 526 2500 1250
6 4556 300 1 504 2000 5618 6854 547 1800 900
7 8484 695 3477 2900 12 125 10 564 845 1400 700
8 6958 612 3061 2700 10 747 8 644 691 1200 600
9 9996 820 4102 3124 14 155 6978 558 1400 700
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Fig.2 Structure of the monitoring and control system
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Fig. 3 Software flow chart of the serial communication
software
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Fig. 4 Operating interface of the system
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Fig. 5 Query interface of historical data
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