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Study on Heat Recovery System using Waste Biomass
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ABSTRACT: Waste heat recovery system was studied numerically and experimentally. Heat
exchanger system was designed specially to obtain the optimum heat exchanging performance.
Brushwood biomass was used for the present experimental study. Two biomass heat recovery
systems were designed and developed. Polyethylene helical pipe line of 0.03 m (inner diameter)
was installed to recover the heat of biomass dump. The fermentation process of biomass
dump was maintained for 12 weeks. The inner average temperature of biomass was about 51
C for both het exchanger systems. The current heat recovery system could recover up to 6
kcal/kg of energy.
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Fig. 5 Thermocouple positions.

Table 1 Heat exchanger description

HX I HX I
Biomass material Conifer Non-coniferous
Biomass amount (kg) 1,000 1,000
Pipe material Poly ethylene Poly ethylene
Pipe diameter (mm) L.O, D.O 30, 42 30, 42
Pipe pitch (mm) 65 65
Pipe length (m) 100 100
Frame dimension (width X length X height) 2200 % 2200 X 1500 1800 X 1800 % 1500
Heat transfer area (m?) 132 13.2
Heat exchanger diameter (m) 2.5 2.2
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Table 2 Thermocouple position of HX I, II

A 136 cm E 136 cm
B 78 cm F 78 cm
C 6 cm G 6cm

D 107 cm H 40 cm
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Table 3 Comparison with previous research
HX I (1) HX 1 (2) Jean Pain”’
Biomass material Non-coniferous Non-coniferous brushwood
Biomass amount (kg) 1,000 1,000 16,800
Heat transfer area (m%) 13.2 13.2 20.1
Heat rate (kcal/kg) 5.99 5.19 1100
Operation time 4 hours 2 hours 4 month
Heat rate/sec 144.93 1256 4439
Biomass average temperature (C) 51.3 51.7 60
Amount of water in tank (liter) 600 400
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