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ABSTRACT

The intense gloBal focus on environmental responsibility has forced industry and policymakers to create
solutions to weduce fossil fuel consumption, prevent excessive emissions of greenhouse gases, energy
security, and,environmental protection. To overcome climate change and global warming, it is necessary to
create low=earbon technologies. Among these technologies are combined heat and power systems that heat
and electricity produce with high-energy from the waste in the agricultural sector (biomass), industrial,
residential and commercial and can be effective to the global goal of reducing unreleased energy
consumption and harm caused by them. According to this, considering the importance of the energy issue in
the ' modern world and the widespread use of combined heat and power systems in different sectors, this
paper introduces more combined heat and power systems and its application in agriculture and greenhouse.

Keywords: Energy, Combined Heat and power (CHP), Biomass, Greenhouse, Environment
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Figure 1. Showing the main components of a small-scale CHP system (Miri et al;,2004).
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Table 1. Quantities of:biegas’produced by organic waste by anaerobic digestion process.

Waste material

Methane Production (1/kg VS*)

Reference

Municipal solid 530 Forster-Carneiro et al., 2007
Household 350 Ferrer et al., 2011
Fruit and vegetable 420 Bouallagui et al., 2005
Foodwater 294 Behera et al., 2010
Feod 396 Zhang et al., 2011
‘Rice’straw 350 Lei etal., 2010
Mixture'of maize silage and straw 312 Mumme et al., 2010
Jatropha oil seed cake 422 Chandra et al., 2011
Ralm oil mill effluent 610 Fang etal., 2011
{Organic substances lignin-rich 200 Jayasinghe et al., 2011

*VS: Volatile Selids
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Table 2. CHP system size based on electrical power (Nurozi, 2015).

Source type CHP Productive power
Micro-Scale CHP < 20Kw
Mini-Scale CHP < 500Kw
Small-Scale CHP < 1Kw
Large-Scale CHP > 10Kw
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Figure 3. Application of CHP in greenhouse space.
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Figure 4. Schematic of the CHP system function in the greenhouse.
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