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STRUCTURE OF THE PRESENTATION

Energy and RES consumption in Serbia
Crop residues as biomass resource

Own research in the field of crop residues
Practice, problems

R&D needs, visions and conclusions




PRIMARY ENERGY INPUTS IN SERBIA

1. Energy and RES consumption in Serbia

Total primary energy consumption Unit Inunit | Mtoe

Coal 1,000 t - 8,086
Oil 1,000 t 3,347 3,558
Gas Mil. m°® 2,532 2,016
Electricity GWh -2,193| -0,189
Hydro GWh 9,983 0,858
Geothermal TJ 261 0,006
Biomass 1,000 t - 1,028
Biogas Mil. m® - 0,002
Solar GWh 0,973 0,000
Wind GWh 0,659 0,000
Total 15,366
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RES POTENTIAL IN SERBIA
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2. Crop residues as biomass resource

SOLID BIOMASS SOURCES

WOOD, FOREST MANAGEMENT RESIDUES,
PROCESSING WASTE, CIVIL ENGINEERING WASTE, etc.

AGRICULTURAL BIOMASS, GRAIN, CROP RESIDUES, etc.

SRC 1T SHORT ROTATION WOODEN AND HERBACEQOUS
BIOMASS

DIVERSE WASTES
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CROP RESIDUES AS A FUEL AND FEEDSTOCK

ISSUES RELATED TO THE SOIL FERTILITY
PRESERVATION, AMMELIORATION

WIND AND WATER EROSION ELIMINATION OR
MITIGATION

VALUE OF NUTRIENTS AND SOM/SOC OFFTAKE (mostly
concentrate in root and rhizosphere)

POTENTIALS T FROM POINT OF VIEW OF HARVESTABLE
RESIDUES T HARVEST PROCEDURES AND SOIL
FERTILITY ISSUES

COSTS, SUPPLY SECURITY, GARANTED SUPPLY, IMPACT
OF WEATHER AND OTHER INFLUENCES
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3. Own research in the field of crop residues

Wheat, soybean, maize

Share of harvestable mass, on field remained mass and erosion
protection, drought impact, comparison seasons 2011 and 2012 (dry and
extreme dry)

Segments

I II III 1V Vv Wheat up to ear
| | | |

: l | I | | Stalk, leaves
and tassels
0 75150 225 300 Soybean up to top
Cutting height, mm

Wheat and soybean straw stalks
Segments Lowest0.2m ¥

of the stalk

Fraction of corn stover

Calculation of harvestable performed for

three harvest procedures
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Parameter 2011 2012 Parameter 2011 2012
Grain yield, Mg ha't 6.9 5.1 Grain yield, Mg ha'! 4.7 2.7
Harvest index 0.48 0.49 Harvest index 0.47 0.41
Mass of aboveground residues, Mgha'! 7.6 5.2 Mass of aboveground residues, Mgha'? 5.3 3.8
Mass of harvestable straw, Mgha'! 3.8 2.1 Harvestable mass*, Mg ha'! 2.1 1.3
Percent.age of.harvestable mass in 55 5 400 Percent.age of harvestable.mass in 44.7 481
comparison with mass of grain*, % comparison to mass of grain*, %
Percentage of hqrvestable mass in 50.0 393 Percentage of harvestab[e mass in 39.6 34.2
aboveground residues, % aboveground harvest residues, %
On field remained mass, Mgha'?l 3.8 3.1 On field remained mass, Mgha'l 3.2 2.5
Percentage of on field remained mass in 50.0 60.7 Percentage of on field remained mass in 60.4 65.8
aboveground residues, % aboveground residues, %

Mg is correct, according to IS, designation for tone
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Range and average of relative yields of
stover fractions, 1i lowest 0.2 m of stalks,
21 stalk+leaves, 31 cobs, 41 husks, 51 total
aboveground residues, 61 sum of 2, 3 and 4

—
Corn
Harvestable mass Remained
Harvest
] mass
Proc. | RY, % | Mg ha'* | PTM, % | Mg hait
1 51 55 53 4.8
2011 2 41 4.5 43 5.6
3 18 1.9 19 8.4
1 72 3.8 53 3.3
2012 2 59 3.1 43 4.0
3 22 1.1 16 6.0

3

4 2

RY71 relative yield (to grain)
PTMi percentage of total above ground mass
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Wheat

Percentage of harvestable aboveground mass was, by common
weather conditions, about 50 %. The reduction of harvestable
straw, due to inconvenient weather conditions, was round 45 %,
and on field remained mass about 18 %.

Soybean

Percentage of harvestable aboveground mass was, for common
weather conditions, about 40 %. The inconvenient weather
conditions cause the reduction of harvestable mass of 37 %,
and on field remained mass of 20 %.
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Corn

For both seasons the percentage of harvestable mass related
to total was same for the harvest procedures 1 and 2, 53 and
43 % respectively, but harvestable mass considerably lower,
5.5/3.8 and 4.5/3.1 Mg ha'*. Reduction of harvestable mass
was, due to weather conditions, 31, 31 and 42 %, and on
field remained mass 29, 32 and 28 %, for harvest procedures
1, 2 and 3 respectively.

In all cases the on field remained residual biomass can
ensure, by using of adequate tillage, wind erosion
protection!

The obtained data can be used for solving some of
defined problems!
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INVESTIGATION OF MAIZE COBS CRUSHING 1T PREPARATION FOR
USE AS A FUEL

THERMAL SCIENCE, Year 2011, Vol. 15, No. 1, pp. 235-243

Figure 2. Scheme of developed maize cobs crusher: 1 — drum
with six lines of spirally situated knives, 2 — stationary comb-
like knives, 3 — screen, 4 — belt drive, 5 — inlet hopper with
dosing slider; and 6 — outlet hopper
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ONGOING RESEARCH 1 CORN STOVER
FOR BIOGAS

Experimental determination of biogas yield and methane
potential of corn stover, some results

e

BG yield= 387.8 ml/gp,, (SD=15.4)
BG yield= 406.5 ml/gypy (SD=16.1)
CH, =187.4 ml/gpy (SD=11.8)

CH, =196.4 ml/ggpy (SD=12.4)
CH, =48.3 % (SD=1.3 %)

DM- dry matter
ODM- organic dry matter
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4. Practice, problems

Crop residues are already now widely used as a fuel for
combustion in household heating, first of all wheat/soybean
straw, corn cobsé

Problems: low efficiency, high emission of pollutants. Flue gas
cleaning is followed by high costs, not acceptable especially for
small facilities.

No domestic legislation for emission of facilities under 50 kW
(only maximal losses with flue gas defined) SRPS EN 303-5.

In future is expected application of crop residues for district
heating. Many studies done!!!???

CHP and electricity generation not profitable, low feed-in tariffs.
Price of crop residues and supply security.
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CROP RESIDUES USE IN SERBIA - VOJVODINA

Simple heat
generators widely
used

Low efficiency




Examples of contemporary biomass
boilers manufactured in Serbia
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18 MW nominal thermal power unit, district heating, Sremska Mitrovica

Fuelisunfl ower hulls (shell s, husks)
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CORN STOVER USE
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Stored corn stover bales




Typical picker-husker used on S/M farms in Serbia. Natural
drying of corn ears and followed by grain threshing. Dry
cobs are available on farm.
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