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1. G2 AR T Pig manure pile thermometer; 2. fi /KA LE T
Water storage tank thermometer; 3. % 2& M4 Pig manure pile; 4. 7K
% Water pumps 5. #54 £ 38 35 % 11 Simulated fish pond thermome-
ter; 6. BADL £ 7t Simulated fish pond; 7. B4 Heat exchange tubes
8. 7K [ Water outlet; 9. ##E/K 1 Water intake; 10. K6 JiS & Water
tank base; 11. fi#i7K4fi Water storage tank.
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Fig.1 Schematic diagram of the reactor
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Table 2 Physical characteristics of the lab scale device

SRR e/
£ W/ (kg/m*)  (W/(mK)) (J/(kg"C))
Devices Density Thermal Specific heat
conductivity capacity
fikdi 37.2M 0.017" 14901
Heat shield ’ ’
fici 9501 0.300" 1900M
Water storage tank
el 700™ 0.140™ 1260M7
Heat exchange tube ’
PR Insulation 781 0.0341% 197009
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1. % & HE IR Pig manure pile; 2. fif /K 4§ Water storage tank;
3. B Water storage tank; 4. #e#4% Heat exchange tube.
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Fig 2 Geometry simulation model(A) and meshing
of simulation model(B)
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Fig.3 Temperature measurement and simulation
results at the measurement point of the pig manure pile
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Fig.4 Simulated and measured values of the temperature of the water storage tank(A)

and heat value of water storage tank(B)
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Fig.5 Simulated fish pond temperature simulated and measured values(A) and simulated

fish pond heat simulation value and actual measured value(B)
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Experiment and simulation of aquaculture water
with compost waste heat and auxiliary heat

LI Yifan, PEI Kai, WANG Yongjiang

College of Engineering , Huazhong Agricultural University, Wuhan 430070, China

Abstract The aquaculture of fry and some adult fish such as Chinese high-fin banded sharks has high
requirements on water temperature , while long-term, high-power electric auxiliary heat regulation has high
energy consumption. The use of pig manure aerobic compost to heat aquaculture water can help to regulate
and maintain water temperature , save energy.In order to study the transfer of heat and the process of tem-
perature change of aquaculture water with the waste heat and auxiliary heat from pig manure aerobic com-
posting, a small experimental device with a fermentation tank, a water storage tank and a simulated fish
pond as the main body was built. The geometric model of the experimental device was established by using
computational fluid dynamics software. The transfer of heat and temperature changes of the model were stud-
ied as well. The validation test was carried out by using the small experimental device.During the experimen-
tal period, the simulated temperature of 102.9 kg pig manure compost increased by 17.53 “C on average,
while the measured temperature increased by 14.94 °C on average.The simulated temperature of 25.0 kg wa-
ter storage tank increased by 16.86 °C on average , while the measured temperature increased by 11.85 °C on
average , with the average heat absorption of the water storage tank of 6.22X10° kJ per day. The simulated
temperature of 24.0 kg fish pond increased by 13.55 ‘C on average, while the measured temperature in-
creased by 9.42 °C on average , with the average heat absorption of the fish pond was 4.75>X10° kJ per day.
The results showed that the pig manure aerobic composting is feasible for heating the aquaculture water,
and the measured and simulated results of temperature change is consistent, verifying the reliability of the
model to a certain extent. The mathematical model and verification test provide data support and theoretical
basis for heating the aquaculture water by utilizing the waste heat and auxiliary heat from compost.
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