EFFECTIVENESS OF SOLID BIOFUELS APPLYING IN GRAIN DRYERS
Tkachenko A.M., postgraduate student*.
NSC "Institute of Agriculture of NAASU".

The study has shown the economic efficiency of bioenergy resources usage in the grain dryer on traditional fuels. Been determined the feasibility and necessity of development projects for grain dryers reconstruction with biomass burners in the context of energy saving state policy.
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Formulation of the problem. 
Since the proclamation of independence, Ukraine had no alternative sources of energy supply and always felt the deficiency of traditional fuel types. Industrial facilities that inherited from the Soviet Union used archaic technologies and needed a huge amount of deficient natural gas that had to be imported from the Russian Federation. Each year the price of "blue fuel" increased along with its devastating impact on the economy of Ukraine. Until 2014, import share of natural gas in the energy balance of our country amounted to 57% [3], and the rate of energy intensity of GDP was 0.39 kg.o.e/$. Today, when the Ukrainian economy experiencing the most difficult times, the question of saving and substitution of traditional fuels is relevant as never. 
The project of the revised “Energy Strategy 2035” focuses on the use of alternative sources, with biomass as leading position [2]. As seen from the forecasts developed by the Ministry of Fuel and Energy, the share of bioenergy planned at the level of 9.7 mln tons of standard fuel. The least capital-intensive alternative fuel today is biomass. The economically feasible potential of its use in Ukraine scientific community estimated at the level of 27 mln tons of standard fuel [8].
In Ukraine, agroindustrial complex uses all kinds of traditional fuels. Much of the cost falls on the natural gas, which uses in the process of the harvest storing, so finding the ways of drying equipment modernization for alternative fuels is extremely important. 
Analysis of recent researches and publications. Biomass provides preservation of natural resources and creates the preconditions for economic, energy and the geopolitical independence. These issues meaningfully studied by many scientists such as V.Y. Mesel-Veselyak, V.O. Dubrovin, G.G. Geletukha, L.V. Hutsalenko, S.V. Kolyadenko etc.
At the same time, economically efficient replacement of natural gas in the technological processes at agricultural enterprises remains quite debatable.
To investigate this question were used scientific methods such as observation, compilation, synthesis and analysis. We used the State Statistics Service of Ukraine, and SAOS reports (Scottish Agricultural Organisation Society).
Purpose of research - highlighting the usefulness of alternative energy sources (biomass) in the process of grain products drying.
Main text.
The thermal drying is mandatory for long-term storage of grain that does not fit the moisture content standards. Each year, depending on climatic conditions, Ukrainian agrarians dried nearly 30 mln tons of grain. Approximately 95% of grain dryers in the state working on deficient natural gas [9]. They are compact, technologically simple, but in modern conditions is absolutely not economical.
At 2014 in Ukraine worked more than 50 companies that produce and supply  various modifications of grain dryers (LLC "Demetra", LLC "AMAKO Ukraine", LLC "Intech Group", LLC "Agricultural industrial company" et al.). The analysis of commercial offers of dryer suppliers showed the absolute focus on the use of natural gas as fuel. The rapid growth of prices for traditional energy resources (Table 1) makes agricultural enterprises seek for ways of substitution. Renewable energy is becoming an indispensable element in technological processes.
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1. Comparing prices of biomass and traditional fuels
	Fuel
	Price
	Heat of 
combustion
	Price per KW/t, UAH

	Firewood (20% moisture)
	900 UAH /t
	4100 KW/t
	0,22 UAH

	Straw
	500 UAH /t
	3900 KW/t 
	0,13 UAH

	Wood pellets
	2000 UAH /t
	4800 KW/t 
	0,42 UAH

	Natural gas
	7,5 UAH /m3
	9,45 KW/m3
	0,8 UAH

	LPG 
	10 UAH /l
	6,6 KW/l
	1,51 UAH


Developed using [1]. 

For comparison of energy consumption had been selected four grain dryers with similar characteristics (Table. 2). Calculation of the “blue fuel” requirement performed by the example of corn drying from 25% to 15% moisture. The results showed that the average amount of natural gas for drying is 12.4 m3 per 1 ton of grain.

2. Productivity and cost of corn drying in various grain dryer types
	Indicators
	Grain dryer

	
	А1-ДСП-50
	С3М-50
	SD10
	У13-СШ-50
	Average value

	Productivity, t/hour
	50
	50
	50
	50
	50

	Relative expense of gas, m3/1% per 1 t 
	1,73
	1,33
	1,0
	0,9
	1,24

	Drying cost (1% moist per 1 t), UAH:
· Gas
· Firewood
· Wood pellets
	
	
	
	
	

	
	
	
	
	
	

	
	13
	10
	7,52
	6,75
	9,31

	
	3,58
	2,75
	2,07
	1,86
	2,57

	
	6,83
	5,25
	3,95
	3,54
	4,89

	Fuel expenses (bln.UAH):
· Gas
· Firewood
· Wood pellets
	
	
	
	
	

	
	3,25
	2,5
	1,88
	1,69
	2,33*

	
	0,9
	0,69
	0,52
	0,47
	0,65

	
	1,71
	1,32
	0,99
	0,89
	1,23


Developed using [4-7]. 
* The price of natural gas taken $300/1,000 m3. The cost defined according to NBU exchange rates.

In recent years, Ukraine significantly increased the yield of corn. It forecast that in the next few years the gross grain yield of this crop would amount to 25 million tons. So it can be estimate that the need of natural gas for drying would be at the level of 310 million m3 and according to the gas price of  $300/1,000 m3 total cost will be 2 billion 325 million UAH.
Developed countries began to look for ways of saving energy in grain drying long ago. To reduce the cost of grain products storing among EU farmers was growing interest of replacing natural gas to biomass in dryers. For example in Scotland, farmers spend about 6700£/1000 tons of grain drying by traditional fuel. These costs stimulate owners to implement new, more efficient technologies using alternative energy sources. The modernization to the use of biomass for some farmers resulted in the cost reducing from 7£/t to 2£/t [1].
The economic efficiency of “switch over to biomass” projects requires a comprehensive analysis. Each company should take into account the volume of grain that need drying, the existing devices, capital renovation costs, operating costs, and the availability of bioenergy products supply sources or possibility of obtain them in their own facilities. All these factors can affect the return of investment term, but economic-energy effect from implementation will encourage business executives to make modernization of their farms.
Conclusions and prospects for further research.
After the reconstruction of traditional dryers for biomass, natural gas consumption in the agricultural sector of Ukraine's economy will decrease by 310 mln m3, and total cost for grain humidity decrease per one ton-percent will decrease by 50-80%.
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