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Abstract: Post-harvest grain treatment is today one of the key processes taking place in agriculture-oriented farms. Only cereals deprived of
unwanted impurities, dirts and excess water can be optimally stored and later monetized at the highest possible price. It is the reduction of the
water content in the grains that is the key factor in their preservation, as the biochemical and bacterial processes will be interrupted, thanks to

which the grains can be stored for a long time.

The paper deals with the technical characteristics of the grain dryer Chief CBS 14-6 in the process of drying corn grain in specific conditions
in Slovakia, compares various energy sources such as natural gas and waste straw from agricultural production.
Keywords: GRAIN DRYING, DRYER CONSTRUCTION, DRYER ECONOMICS

1. Introduction

The harvesting and post-harvesting of maize represents the final
stage of the production process, in which the quality and quantity of
the harvested product can still be significantly affected. The
harvesting and post-harvesting of maize is accompanied by loss and
damage to the grain and thus a reduction in its biological and
technological value.

Drying is today the most common method of preserving grains and
other agricultural products. The essence of drying is to reduce the
water content in the grain or stalk to the optimal storage moisture
(Los, Pawlica 2010). The moisture content of long-term stored seed
(longer than one year) is 11 to 12% and of long-term stored grain 13
to 14%.

Achieving the required quality of post-harvest maize treatment
requires a thorough knowledge of the biological and physical-
mechanical properties of the harvested material, working conditions
and the impact of working equipment on the processed material.
The consequences of maize seed grains, which result in increased
waste (split grains) and a reduction in field emergence due to micro-
damage to the grains, are particularly serious.

2. Materials and Methods

The CHIEF CBS 14-6 dryer (Fig. 1) is a continuous grain
storage dryer. The line is mainly focused on corn processing. The
purpose of building a post-harvest line on the stated agricultural
enterprise is to ensure post-harvest treatment, dispatch, resp. storage
of grains (cereals, corn).

Fig.1 Chief CBS 14-6

The purpose of building a post-harvest line on the stated
agricultural enterprise is to ensure post-harvest treatment,
dispatch, resp. storage of grains (cereals, corn). The arrangement
of the machine technology consists of the following composition of

the line: - receipt of grains - pre-cleaning, cleaning, drying,
dispatch, resp. grain storage. FIG. 2 shows a technological
diagram of the line with its technological and storage part. The
post-harvest line currently has two CHIEF dryers. The line is used
almost all year round, which is made possible by sufficient storage
space with a capacity of over 10,000 tons. The CHIEF CBS 14-6
grain dryer has the greatest merit for maintaining the quality of the
grains, so we experimentally focused on the evaluation of the
quality of work and the operating parameters of this dryer. The set
of machines in the line (treatment plant, conveyor, storage tanks)
must correspond to the performance parameters of the given dryer.
Important parameters of the dryer for the choice in specific
conditions are performance, quality of work, energetic and
economic parameters.

[ 11
==y

Fig. 2 Post-harvest line scheme: 1- scale, 2-hopper basket, 3-
treatment plants, 4-coarse waste, 5-cleaner, 6,7-dryer, 8-silo, 9-
cleaner, 10-trier, 11-floor storage, 12- tanks (handling).

The reconstruction performed on the model post-harvest line
exclusively concerned the dryer and the boiler. This is a
replacement of the heating source and related reconstruction work.
A heat exchanger is included in the drying medium heating system,
so that the dryer meets the HACCP criteria on the safety and safety
of dried materials (grains).

The boiler is designed so that it can simultaneously burn straw
and unusable waste from cleaning grain at the same time. The straw
is burned continuously according to the set mode.

3. Results

Reconstruction of the post-harvest line consisted mainly in
changing the source of heating from gas to burning straw bales by
installing a boiler burning phytomass (Fig. 4) and also installing a
heat exchanger (Fig. 3), as the boiler heats our water and air flows
into the dryer.
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Fig.3 Post-harvest line scheme after treatment: 1-bale storage, 2-
dosing device (cutting of packages to the required amount), 3-
Dosing device of cleaning waste to the boiler fireplace, 4- Boiler
fireplace, 5- Flue gas separator (filter), 6- Tank for heated water (10
m3), 7- Heat exchanger, 8- Fan, 9- Dryer CHIEF, 10- Steel silos
with active aeration, 11- Receiving basket, 12- Cleaners, 13- Floor
storage, 14- Emptying tank

To assess and evaluate the quality of work of the monitored
dryer, we performed control measurements of operating parameters,
which are listed in tab. 1. Based on the measured values, we
calculated according to the equations in the methodology:

- electricity consumption per tonne of evaporated water, kWh.t-1,
- consumption of natural gas per tonne of dried material, m3 .t-1,
- electricity consumption per tonne of dried material, kWh.t-1,

- cost per tonne of evaporated water, € .t-1,

- natural gas consumption per tonne of evaporated water, m3 .t-1
0.V.

Fig.4 Boiler room for biomass combustion

The automatic operation of the combustion device, hot water boiler,
fuel dispenser, is ensured by the control automation, PLC boilers by
using frequency converters. Boiler control provides:

- control of the hot water boiler room,

- fuel metering according to heat demand,

- protection against overheating,

- cooperation with material dryer,

- data protection,

- 10 program locations for pre-programming of operation types,

- self-defense functions (use of password).
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Tab.1 Technical and economic indicators when

different energy media

using

Dried quantity, Natural gas, electricity A""I::f:':f Required moisture | NG/1t

t m3 kwh % % m

sk/1t
%moisture

9271.90
5 647.00

170 870.00
134 007.00

191670.00
165 784.00

26.8 14 18.42 837

10181.00 136 962.00 153371.00

10010.00 168 904.00 195 239.00

11000.00 130 987.00 154 140.00

8580.00 129 708.00 127 926.00

95638.00 110 705.00 160 000.00

11880.80 186 934.00 210408.00

993322 81401.00 112 200.00

13767.21 231793.00 182 549.00

25013.27 448 726.00 310 700.00

1814530 268 567.00 148 649.00

straw, t t

14111.48
26364.26

401.83 212 606.00
877.00 330 000.00 21 14

20011.00 880.00 342 208.00 22 14

10 200.00 986.00 325 000.00

16 507.00 545.00 260 620.00 21 14

18150.00 856.00 310200.00

12.635.80 591.00 124 112.00

15 030.00 627.50 254535.00

9287.00 470.00 110727.00

The authors engaged in the issue say that we divide grain damage
into macro-damage, this damage is visible to the naked eye and
ranges from 5-10% and to micro-damage, which is visible under a
microscope and is usually in the range of 25-30%.

Our corn grain had a damage in the range of 2.95-6.42% after
harvest. After drying,

damage increased to 4.69-10.68%, we can say that drying increases
grain damage. However, with the right drying process, we can also
improve grain quality, such as germination.

Based on the results, we can state that the use of biofuel brings
the need to solve certain problems, such as - costly boilers, low
year-round hourly usability and its high temperature output, the
need to switch from water to air and the need to develop a dryer for
such a heat source. The Chief brand on the company in the region of
southwestern Slovakia managed to develop such a dryer, which we
monitored on the farm in the given years and found that we can
save 40% of drying costs every year by using biomass surplus and
modified construction design.

CONCLUSION

With the right drying process, we can also improve the
quality of dried products, e.g. germination of cereals, the quality of
wheat gluten and especially in products intended for feeding, we
can achieve significantly higher feed values compared to feed
obtained by conventional harvesting by drying, which not only
leads to greater losses, but often to a significant reduction in feed
value. Due to the great importance of drying and the high energy
intensity of drying, it will be necessary to effectively expand the
various methods of drying (use more non-traditional forms of
energy) plant products, as such a procedure brings a number of
economic benefits while increasing the quality of the product.

The aim of the work was to evaluate the work of the
CHIEF CBS 14-6 dryer within the chosen farm in the region of
western Slovakia, which burns straw.
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