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Heating mode of biogas plant in alpine region based on underground water source heat pump
PRI 2012-11-23 fJ 6ot l:  2013-02-25
h SOGB4 T U

Wi 37 e 4 3R] cbiogas pumps heating equipment energy saving and emission reduction

FEL T H BRI AR eI H  (GA09B503-1)

i3 B fy

XU AL K TR e, /Ry 150030
e ARAEAR 2 TR B, W/ 150030
R HAEAR RS TR B, Ry 150030
W SRR TR B, W /g1 150030

ik K 48
43R BIRE 29
SO
B PETY REI OR AL ORI BB AR IR SR BE 46, 2 b e D SR mp B U TR A U R 1 1 5L SR T R 3R KRR Uk B R e

R, A TR N S S BN, AR T R KRR IR GO PR Rl R B R SRR B AT SR AT T RN R REALEL i 4.39, kR
WRe e h2 7L, RN R AEIRFIT R BON 127, s TR R A7 sOE L% o 1) IR 30 3o 4 3% 48 14 2010-09-29—2011-02-25(Jt B U1 Py g Sy BRER S, 3RAT

(RSB REFEA4.79X 108 KJ, SRR B AL SURIEE, I b iR 10.8t, T LYRRAEREA4 %, /b SRR 25.9t, S5 RUEII ML R /K ISR G
TREPEAATIN, HAWRCTRE, BATRUE TS, MR BT, A MR SE X A TR S 3 2%
Y LA L

Temperatureis one of the key factors affecting anaerobic fermentation, Inthe alpineregion of China, due to the cold weather in winter, it is necessary to strictly control the
temperature of the anaerobic fermentation, taking appropriate heating and insul ation measures to ensure that biogas plants are perennial and stable and that they maintain acons
and efficient rate of gas production. However, it requires energy consumption and associated environmental pollution to heat the anaerobic fermentation liquid. An energy saving
equipment with better heating mode was needed to solve that problem in the alpine region. Due to the energy-saving and environmental-protection characteristics of heat pump
technology, this research used a groundwater source heat pump to heat the anaerobic fermentation system. It used the heat source method, the anaerobic fermentation liquid
temperature within the reactor, ambient temperature, water temperature difference and flow between supply and return water heating pipelines, as well as measurements of various
electricity consumption parameters, to test the running performance and the effect of groundwater source heat pump system. The experimental sitewasin Jixi City, Heilongjiang
Province, and the biogas plant handled 20 t aday of manure. The test from January 1, 2010 to January 1, 2012 showed that fermentation liquid temperature in the reactor can be
maintained between 33 ~ 35°C, even in the coldest weather. It validated that a groundwater source heat pump system cloud maintained the stable operation of an anaerobic
fermentation system. The average energy efficiency ratio (EER) of the heat pump unit was 4.39, its primary energy ratio (PER) was 1.27, and the average energy efficiency of the h
system was 2.71 by cal culating the heat pump unit energy consumption, almost doubled compared to the direct coal-fired boiler heating mode. Meanwhile, through the real-time
tracking and monitoring of the heating system from September 29, 2010 to February 25, 2011, the actual energy consumption of the system was 4.79 X 108 kJ, primary energy 44%
Total savingsin standard coal consumption was 10.8 t, and carbon dioxide emissions were reduced 25.9 t compared with the direct heating method using coal-fired boilers. There
indicated that the heating system with groundwater source heat pump was feasible as a heating mode for the biogas plants, and it had many advantages, such as high effectivene
and energy savings, stable working ability, and reduced CO2 emissions.
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