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indicators and methods of quality control systems operational biomass in 
the production of solid biofuels.  

Biomass, sampling, test methods, operational control, Quality, 
solid biofuel. 

 
Problem. In the production of solid biofuels is important to ensure 

guaranteed quality biomass of agricultural origin at all stages of the 
process: collection, transport, storage and processing. Need to 
operational control of incoming raw materials, intermediates and output, 
allowing you to quickly and efficiently in terms of agro-industrial 
production to determine the parameters of biomass as regulatory 
requirements. This should be used simple techniques that can be 
implemented without any special training staff to conduct feasibility 
studies without the use of expensive laboratory equipment and require a 
minimum amount of the substance.  

Analysis of recent research. For the production of heat and 
electricity use various types of biomass: agricultural, forestry, organic 
household and industrial waste and energy plantations. Differs from 
traditional biomass fuels (gas, oil and coal), lower density and calorific 
value (Fig. 1), seasonality, systems for storage, preparation and supply 
of boilers larger and more expensive, excessive moisture content, 
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thermochemical properties and chemical composition of solid biofuels 
varies and depends on the type of biological material (oxygen content of 
alkali metals, chlorine, etc.). Therefore, biomass systems, including the 
power subsystem, furnaces, gas cleaning and ash removal, developed 
specifically for certain raw materials, to ensure efficient fuel combustion, 
allowable emissions and reliable operation of equipment [1-3]. 
Granulation and briquetting biomass allows to significantly increase the 
bulk density and specific power consumption of biofuels, which simplifies 
logistics and reduces its cost of it, but it is time-consuming and energy-
consuming process. Locally appropriate use of biofuels that do not 
require significant investment in production - cod, shorts and more. 
Burning straw chaff automates the process of applying and burning fuel, 
but even with local use in agro-industrial production is necessary to 
ensure proper quality of biofuels [4]. 

To regulate the market of solid biofuels in the EU implemented a 
system of standards, which is based on the classification of biofuels in 
accordance with EN 14961-1 origin and source and major trading forms 
and properties [5]. Technical Committee 335 "Solid biofuels» (CEN / TC 
335 - Solid biofuels) developed and put in place standards norms for 
classification, requirements and methods of sampling and testing of solid 
biofuels. Agricultural biomass - specific raw material, effective processing 
of which requires permanent operational control of its quality in terms of 
agricultural production. 

 

 
Fig. 1. Comparison of bulk density and specific energy 

consumption of various types of biomass [1]. 
 
The purpose of research. Develop a system of operational quality 

control in terms of biomass production in its agro-processing in solid 
biofuels. 

Results. The main raw material for the production of solid biofuels 
in terms of agro-industrial production is herbaceous biomass, primarily 

Bulk density, kg / m3 

Coal 
(anthracite) 
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crop remains: straw; stems, leaves of corn and sunflower. In order to 
reduce the cost of transportation and storage grassy biomass pressed 
into bales bales or rolls. The list of quality indicators pressed grass 
biomass to be tested in accordance with EN 14961-1 «Solid biofuels - 
Fuel specifications and classes - Part 1: General requirements» are 
listed in Table. 1. 

To determine the quality first sample biomass fuel use 
recommendations of European standards CEN / TS 14779 «Solid 
biofuels. Sampling. General requirements »[6], CEN / TS 14778-1« Solid 
biofuels. Sampling. Part 1. Methods for sampling »[7] and CEN / TS 
14778-2« Solid biofuels - Sampling - Part 2: Methods for sampling 
particulate material transported in lorries »[8], the harmonization of which 
is expected in Ukraine national standardization plan for 2013 . 

The basic principle of sampling is to obtain representative samples 
of specified amounts of biomass. Each piece of material or pidpartiyi 
party should be able to get a sample that is selected with equal 
probability [6]. 

 
1. Characteristics of pressed grass biomass 

R
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Origin: 1.1.1.2 straw of cereals 
2.1.2.1 whole grass  
2.1.2.2 straw of grass 
2.1.3.2 stems and leaves of oilseed 

Trading form Round and square bales 
Dimensions, m 

 
L1 - Height; L2 - Width; L3 - Length; D - Diameter 

Round bales (rolls) Diameter DCity Length L3City 
D1 1.2-1.5 1.2 
D2 1.6-1.8 1.5 
Square bales (bales) Height L1City Width L2City Length 

L3City 
P1 ≤ 0,35 ≤ 0,4 ≤ 0,5 
P2 ≤ 0,9 ≤ 1,2 1,5-2,8 
P3 ≤ 1,3 ≤ 1,2 1,0-3,0 
P3 + Displayed 

actual value 
Displayed actual 
value 

Displayed 
actual 
value 
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Bulk density BDKg / m3 

BD100 ≥ 100 kg / m3 
BD120 ≥ 120 kg / m3 
BD160 ≥ 160 kg / m3 
BD180 ≥ 180 kg / m3 
BD220 ≥ 220 kg / m3 
BD220 + > 220 (indicating maximum) 
Moisture W% 
W10 ≤ 10% 
W15 ≤ 15% 
W20 ≤ 20% 

End Table. 1 
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W25 ≤ 25% 
W30 ≤ 30% 
W30 + > 30% (point maximum) 
And Ash,% (on dry state) 
A5,0 ≤ 5% 
A7,0 ≤ 7% 
A10,0 ≤ 10% 
A10,0 + > 10% (point maximum) 
Type biomass Must be specified 
Heat of combustion Q, 
MJ / kg 
Specific power 
consumption, E, W h / 
kg 
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The production process It is recommended to specify the processes that 
may affect the particle size of the straw in the pile 
(eg, weather conditions, threshed or plant has 
been cut, or cut altogether) 

Chlorine Cl, % (On dry basis) 
Cl0,01 ≤ 0,01% 
Cl0,03 ≤ 0,03% 
Cl0,07 ≤ 0,07% 
Cl0,10 ≤ 0,10% 
Cl0,10 + > 0.10% (point maximum) 
Fastening material It is recommended to specify what sealed bales 

(net, twine, plastic) 
Fusibility of ash 0C Point deformation temperature ash DT 
Source: [5]. 
 
Before sampling is necessary after inspection of places of 

accumulation and storage to determine the number and volume of 
samples, make a plan. It is important to visually determine the amount of 
straw, which can be converted into solid biofuel separating a moisture 
(humidity over 40%) and rotten, placed in open stacks at the edges, 
bottom and top. For sampling biomass used shovels, probes, shovels 
and pitchforks, depending on the particle size of the material. For 
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sampling placer straw used shovels and pitchforks, with a boiling point of 
straw - hooks. Tools for biomass sampling should have a capacity of at 
least [7]: 

min 0,05V d= ⋅  for d ≥ 10      (1) 
Vmin - Minimum capacity tool for sampling, L; 
d - Nominal top size of particles, mm. 
When sampling biomass packs are carved pieces of not less than 

one liter. Spot samples are mixed in the combined sample.  
The number of point samples determined by the formula [7]: 

for sampling of the real material 

min 10 0,04 партіїn M= + ⋅
      (2) 

for sampling from a moving stream 

min 5 0,04 партіїn M= + ⋅
      (3) 

where nmin - The minimum number of point samples, rounded to the 
nearest whole number; Mpartiyi - The mass party or pidpartiyi, vol. 

Operational control of the quality of biomass in the production of 
solid biofuels entrance, operational and acceptance control (Fig. 2). 

Thermal Characteristics of biomass due to its moisture content and 
chemical composition. Index humidity changes and significant impact on 
processing technology biosyrovyny in solid biofuel. Just in terms of 
agricultural production, using visual control method (VC) Can be 
estimated color, odor, moisture uniformity, infestation by fungi, the 
presence of solids (earth, sand, etc.), Biomass particle sizes (maximum 
size of broken rice, bales or rolls), density, moisture content is 
determined by instrumental methods. 

Biomass particle size of 200 mm using calipers determined in 
accordance with GOST 166. The physical dimensions of bales (rolls) 
tape measure with a scale division 1 mm per ISO 4179. 

The density of biomass in terms of agro-industrial production by 
using the volume-weighted method: weighing certain amount of raw 
materials. 

The density of broken rice determined as follows from samples 
biofuels filled cylindrical container of known volume of at least two dm3 
and weigh it with an error of no more than 0.1%. Bulk density of biofuel 
(ρn) in kg / m3 calculated using the formula: 

п

п
н V

m
=ρ

,         (4) 
where IM - mass of biofuels in cylindrical containers, kg; 

Vp - volume cylinder capacity, m3. 
Result Rounds to an integer. For each test performed two parallel 
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determination of density and calculated average. The results of parallel 
measurements should not differ by more than 10 kg / m3. 

For operational control moisture biomass should be used portable 
moisture meters, based on the sample, the measurement method used, 
providing accuracy of ± 1%. Information on operational quality control of 
biomass to be made in the test report (Table. 2). 

 

 
Fig. 2. Scheme of operational control as biomass. 

 
2. Protocol operational quality control straw. 

Batch number  Date 
These soby who conducted the test Time 
Characteristics of the place of sampling Type operational 

control:  
input 
operating 
control 

Add a place of sampling  
Type biomass 

Supplier biomass Comments 
The weight or volume party t or m3 
Weight of test and packaging, kg 
Form biomass    

Pressing grass 
biomass bales 

Loading / unloading 
and transportation 

Storage 

VC, W, L1, L2, L3, 
D, BD 

VC, W 

VC, W 

Loading / unloading 
and transportation 

 

VC, W 

Grinding 

VC, W 

Granulation  

VC, W 

The bales (rolls) 
 

Shorts  
(200 mm) 

Briquettes 
(Dia. 25 mm) 

Briquetting 

VC, W 

Pellets 
(Dia. 25 mm) 

Harvesting of grain 
and straw laying in 

rolls 

VC, W, L in
co

m
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g 
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n 

operational control 
acceptance control 
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Sizes   
Date of harvesting 
straw 

  

Address Provider 
Address carrier 

End Table. 2 
Address storage space 
Address space processing 
The purpose of sampling Equipment for sampling 

Characteristic Integer Value   
Moisture % By weight    
Density kg / m3    
Visual quality assessment straw 
- color 
- smell 
- uniformity 
- fungi infestation 

 
Conclusion. In the production of solid biofuels in terms of agro-

industrial production it is desirable to introduce reasonable system of 
operational control as biomass, based on the use of visual and 
instrumental (linear, volume-weighted sample, and measurement) 
methods for determining the parameters biosyrovyny. This uses the 
minimum amount of biomass and cheap measuring equipment that 
allows employees to quickly select samples of raw and choose rational 
modes of production equipment. 

 
References 

1. Technology Roadmap: Bioenergy for Heat and Power - International Energy 
Agency, 2012. - 68 p. 
2. Latest Technology bioenerhokonversiyi: Monograph / YB Blum, G. Geletukha, IP 
Hryhoryuk, VA Dubrovin, AI Yemets, GM Slow, GM Kaletnik, MD Melnychuk, V. 
Myronenko, DB Rakhmetov, SP Tsygankov. - K: "Agrar Media Group", 2010. - 360 p. 
3. Pour it Varese. Directory byotoplyva the consumer / Pour it Varese, Yulo CASCO, 
Peэter Muyste, Tыnu pride Sulev Soosaar. Under the editors Pour it Varese // 
Tallinn: Publishing Tallynnskoho Technical University, 2005. - 183 p. 
4. Dumych V. Analysis of technologies of various types of solid biofuel / B. Dumych // 
Engineering and Technology APC. - №11 (50). - 2013. - pp 24-27. 
5. GOST R 54220-2010 (EN 14961-1: 2010)Byotoplyvo tverdoe. Specifications and 
Classes fuel. Part 1. General requirements.- M .: Standartynform, 2012. - 46 p. 
6. GOST R 54187-2010 (CEN / TS 14779: 2005) Byotoplyvo tverdoe. Otbor samples. 
General requirements - M .: Standartynform, 2012. - 12 p. 
7. GOST R 54217-2010 (CEN / TS 14778-1: 2005) Byotoplyvo tverdoe. Otbor 
samples. Part 1. Methods otbora samples - M .: Standartynform, 2012. - 24 p. 

353 



8. GOST R 54218-2010 (CEN / TS 14778-2: 2005) Byotoplyvo tverdoe. Otbor 
samples. Part 2. Methods otbora samples zernystыh materials, perevozymыh 
hruzovыmy cars - M .: Standartynform, 2012. - 16 p. 

 
Obosnovanы methods otbora samples byomassы in terms 

ahropromыshlennoho production. Opredelen obyazatelnыy list see 
system parameters and methods of operational quality control in the 
production of solid byomassы byotoplyv. 

Byomassa, otbor samples yspыtanyya method, operatyvnыy 
control, indicator of qualities, tverdoe byotoplyvo. 

 
The biomass sampling methods under agricultural production 

conditions are substantiated. The obligatory list of parameters and 
methods of biomass operating control system for solid biofuels 
production is defined. 

Biomass, operating control, sampling, solid biofuel, testing 
method, quality level. 
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