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Abstract

The objectives of this study is to design and test the heating system for swine nursery hotise using the
fundamental of closed-loop hydronic heating system. The system consists of three main components
including boiler, heating slab, and circolatinf pump. The scope of this study was devided into three
parts: 1) evaluating of producing gas, 2) designing and installing and 3) testing of the system. The
evaluation found that the 800 m® digester can produce biogas of 102 m*/day. This amount of biogas
contains energy equivalent to 45 kg of propane. The designed heating slab construct with 0.5 inch
galvanized pipe inside the 4 c¢m thickness of portland slab. The results of testing showed that the
average temperature and heat flux on heating slab was 30°C and 6.57 w/m?, respectively. The system
consumed total thermal energy of 59,700 BTU or 17.5 kWh which is sufficient for brooding 960 piglets.
It might save 18 Bath/hr for energy cost comparvison with the utilization of infrared radiation heater. In
view of an economic aspect, this project presented the payback period of 1 year.

Keywords: Biogas, piglet heater, close-loop hydronic heating system, heating slab
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Figure 1. The method for measuring CII,
composition in biogas.

Figure 2. Boiler and their installation,
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Figure 3. Overall view of heating slab
installation.
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Figure 4. A diagram of measuring system.

Table 1, The operating conditions of the system,

Water flow Biogas consumption  Avg. temperature of Avg. temperature of Aveg. temperature
rate rate water (Cutput) water (Input). On Heating Slab
50 LPM N/A 32°C 2rc 30°C

Figure 5. Comparison of piglet Iaying style before and after install the system.
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