Selection of the firebox for burning straw from agriculture
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Abstract

The agricultural production is a source of large quantities of biomass from which a significant amount remains unused. For biomass production, there are great potentials in the production of wheat, corn, rapeseed, soybeans and other crops. Biomass of agricultural origin, including soybean straw and oilseed rape is a very acceptable fuel from the standpoint of environmental impact, especially loads of atmosphere TVZ. greenhouse gases. Biomass can be directly converted into energy by simple combustion. Energy value of biomass and other fuels, it can be shown to their fuel value. Combustion of biomass are now so developed that we can freely say that the firing of biomass (as far as work and serving) as burning coal or even liquid fuels. Automation is a complete combustion, and combustion effects are favorable. Knowledge and utilization of straw, soybean and oilseed rape is of great importance to the development of individual regions, employment and encourage entrepreneurship. More important is the involvement of considerable arable land that is now not used. Cultivation of rapeseed and soybean facilitate the introduction of "third" culture (other than wheat and maize) that would provide an additional secure income farmers, allow for better utilization of machinery and increase the profitability of production 

1. Introduction

One of today little used source of energy is biomass. Ways of getting energy from biomass are different. As the biomass for energy production can be directly cultivated plants or plant residues can be used resulting in agricultural production, organic wastes and animal excreta (BIOEN, 1998).. The oldest way of a direct translation of biomass energy is combustion. Today, they developed a different translation process biomass into energy or fuel. Biomass of agricultural origin is very acceptable fuel from the standpoint of environmental impact, especially loads of atmosphere TVZ. greenhouse gases (Miller, 1992). SO2 emissions during combustion of straw is lower than emissions from the combustion of coal and heavy fuel oil, and higher than the emissions from the combustion of natural gas, while emissions of NOx during combustion of straw significantly lower than that observed in other fuels. Like other biomass, straw is generally considered to be CO2 neutral fuel (EC, 1997). Annually, photosynthesis on Earth produces about 2  1011 tons of organic matter (Kulišić, 1991).. Of course, all of organic matter can be converted into energy. The main indicator of available energy derived from biomass, the share of moisture. The total biomass of major field crops in Croatia, it is sufficient to cover the entire energy needs for agricultural production. Collecting biomass impoverishes the soil humus, which should be renewed, because the amount of harvested biomass should be aligned with the needs of the soil for its reconstruction. Experiences from Denmark show that the surface than 280,000 ha produce about 1.1 million tons of straw, which is equal to the gross energy content of 15.9 TJ or is it 48% of the total agricultural gross energy consumption and six times more than the consumption of straw farms (Bugge J., 2001., Đonlagić et al., 2002.). To use the straw as a fuel, there are different systems for converting biomass into other forms of energy to: 1 Small heating systems - is considered a plant for heating homes or public facilities and businesses around the power of 1MW. In European Union countries are numerous Such plants (in Denmark more than 8,000 of these plants using straw as fuel). Facilities are automated, and the efficiency of fuel in such a plant is 72 to 78% (BIOEN 1998).. 2nd District heating systems - are the most common systems for the production of heat power from 1 to 10 MW, the same system of fossil fuels differ in a small number of parts, and is ideal for centralized heating systems for space heating and hot water preparation and the average utilization is about 92% (BIOEN 1998th; KUENcts 1998).. 3rd Cogeneration of heat and electricity - in cogeneration electric energy produced in the same way as in conventional power plants just as the waste heat is not taught in the environment through cooling system is already in use in heating systems. The total level of efficiency in cogeneration plant amounts to 93%. Biomass for energy use are particularly suited to cogeneration plants and a gas turbine engine aggregate (BIOEN, 1998).. In Croatia there are already significant experience in the use of straw and other agricultural biomass for energy production, mostly for their own technological needs (the former PIK Vinkovci, Djakovo, Klas Nova Gradiska, Jasinje etc.), and developed the technology for combustion of Croatia in fluidized bed (BIOEN, 1998; Domac 2000).
2. Materials and methods
The study included five varieties and three varieties of oilseed rape. The same fields are planted in the PP Orahovica and monitored over three years. The harvest was measured by the following values of soybean and rapeseed, as follows: length and weight of whole plants, number of branches, the mass of the central mass of branches and secondary branches and humidity of central and side branches. Based on these measurements was determined by the actual amount available per hectare of straw and calculate the lower calorific value of biomass and the influence of humidity to the required amount of biomass. Laboratory samples of stems were calculated basic energy data relevant to the use of biomass as fuel. Lower Fuel value is determined by calorimeter C 4000, and other elements of combustion in ceramic pots at a temperature of 9000oC.
3. Results and discussion
Table 1 shows the amount of straw and energy value of soybean straw as a biofuel, and Table 2 shows the factors of burnout. The results are selected and types of furnaces on the market to conversion of energy to be as successful. 
Table 1 The amount of straw and energy value of the investigated varieties and cultivars of oilseed rape
	Cultivar
	Mass
kg/ha
w1=20%
	Energy value
kJ/kg
w2=20%
	Energy value
MJ/ha
w2=20%
	MJ/ha
( = 70%(soybean)

( = 40%(rapeseed)

	SOYBEAN
	IKA
	2731,80
	16993
	46421,48
	32495,03

	
	NEOPLANTA
	3394,80
	16856
	57222,75
	40055,92

	
	TISA
	3585,62
	17070
	61206,54
	42844,57

	
	PODRAVKA
	2997,02
	16785
	50304,99
	35213,49

	
	VITA
	2850,80
	16644
	47448,72
	33214,10

	RAPESEED
	ALASKA
	24805,48
	11364
	281889,48
	112755,79

	
	BRISTOL
	26649,23
	12103
	322535,60
	129014,24

	
	EUROL
	28998,08
	10528
	305291,76
	122116,70


Table 2. The value of biomass soybean and rapeseed as a fuel

	ANALYTICAL DATA
	SOYBEAN
	RAPESEED

	
	IKA
	NEOPLANTA
	TISA
	PODRAVKA
	VITA
	ALASKA
	BRISTOL
	EUROL

	Coarse humidity     
	%
	20,10
	20,13
	20,07
	20,10
	20,15
	30,40
	30,10
	30,20

	Ashes
	%
	3,16
	2,08
	    2,60
	3,43
	2,75
	5,44
	4,88
	6,88

	Volatile matters    
	%
	71,17
	73,46
	71,73
	70,69
	71,95
	46,47
	49,45
	44,61

	Combustible matters
	%
	88,21
	89,44
	89,06
	88,22
	88,80
	58,37
	59,21
	56,68

	C – fix           
	%
	17,04
	15,98
	17,33
	17,53
	16,85
	11,90
	9,76
	12,07

	Cokes
	%
	20,20
	18,06
	19,93
	20,96
	19,60
	17,34
	14,64
	18,95

	Sulphur combustible
	%
	0
	0
	0
	0
	0
	0
	0
	0

	Sulphur bound
	%
	0
	0
	0
	0
	0
	0
	0
	0

	Lower heating value
	  kJ/kg
	16 993
	16 856
	17 070
	16 785
	  16 644
	11364
	12103
	10528

	Volatile matters (volatiles) without humidity and ashes
	%
	80,68
	82,13
	80,54
	80,13
	81,02
	79,61
	83,52
	78,70


Ash content was less in soybean straw and ranges from 2.08% to 3.43% at a straw of rapeseed from 4.88% - 6.88%. Very important content of volatile substances (volatiles) ranged from 80.13% to 82.13% for soybean straw and the straw of rapeseed from 78.70% to 83.52%. Combustion of straw these cultivars no sulfur effect on environmental pollution. The amount of content and the C-fix of coke in the specified limits. The amount of C-fix and coke affect only the fire and the creation of slag after burning. Knowing the above information can be determined by combustion in which the same has been the best biomass energy use. Furnace that can be used for the studied varieties were: furnace for biomass with a flat mechanical grating because the same can burn biomass moisture content to 65% (Figure 1); šahtna furnace because in them can burn biomass moisture content to 40% and with great content volatile substances (volatiles) (Fig. 2); combustion with lower supply of biomass because of them can burn bimasa with high volatile content of 70% - 78%; combined combustion, turbulent combustion with combustion chambers and furnaces for burning biomass bales ( Volund - Denmark-picture 3). Possible designs of furnaces confirms BIOEN (1998th and 2001).
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Figure 1. Firebox with a straight mechanical grate
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Figure 2. Manhole Firebox
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Figure 3. Firebox for burning biomass bale-principle Volund
4. Conclusion
Based on our research of soybean varieties and cultivars of rapeseed as an energy source in the production of biofuels can be drawn the following conclusions:

1. Knowing the energy value, content of coke, C - fix, ash content and quantity of volatile substances, the furnace that can be used for the studied varieties were: furnace for biomass with a flat mechanical grate šahtna hearth furnace with a 
lower supply of biomass, combined combustion, combustion the vortex combustion chambers and furnaces for burning biomass bales.

2. Soybean straw is a good basis for the production of second generation biofuels, renewable energy process Biomass-to-liquid.

3. Based on the above mentioned varieties studied its characteristics confirm the dates, and can be used as raw materials for biofuels.
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