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Abstract

Fine forest fuel is one of the key indicators for assessing the danger of forest fires. This group of fuels can include
thinner branches, leaves, needles, bark, and tree fruits. These types of fuel are among the most critical in the first
phase of fire development, where more energy is released for fire development. The paper deals with the
comparison of gross calorific value and net calorific value of fine fuels determined calorimetrically according to
the standard STN 1SO 1928. For this purpose, we used the IKA C200 calorimeter. Net caloric values were
calculated using the real data on the fuel moisture content measured directly during the field survey. This study is
focusing samples of surface fine fuel sampled in a forest stand formed by tree Quercus petraea L. and a mixed
stand formed by tree species of pine Pinus sylvestris L., oak Quercus cerris L., and hornbeam Carpinus betulus L.
For testing, there were used the fine fuel samples with a moisture content of 0%. The highest values of gross
calorific value were shown for pine needles (21,860 J-g1), mix litter formed by leaves and needles (21,459 J-g1)
and pine branches with a diameter of 5 cm (21,053 J-g1). The lowest values of gross calorific value were observed
for oak dead leaves (litter) (17,086 J-g!) and dead branches with a diameter of 5 cm (18,578 J-g). A relatively
high value was also observed in the acorn sample (19,066 J-g™). These results showed that the fuel in the mixed
stand has a higher gross and net calorific values, which also means higher fire vulnerability and higher probability
of severe forest fire occurrence.
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1 Introduction

The acreage of forests in Slovakia is
approximately 2,006,939 ha, which represents
40.9% of the total area. Due to the excessive use
of wood as raw material, so-called logging
residues accumulate in forests, where we can
include the top parts of trees, branches, leaves,
needles, bark, and tree fruits. This type of fuel,
called fine fuel, is an important element in the
potential behaviour of forest fires. It is one of
the most important factors in determining the
intensity of a fire, the speed of spread of the fire
front, as well as the probability of spot fires. The
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1 Uvod

Vymera lesov na Slovensku je priblizne
2 006 939 ha, ¢o predstavuje 40,9 % z celkovej
rozlohy tzemia. V dbsledku nadmerného
vyuzivania dreva ako suroviny, sa v lesoch
vytvaraju takzvané zvysky po tazbe, kde
moézeme zaradit vrcholové cCasti stromov,
konare, listie, ihli¢ie, koru a plody stromov.
Tento druh paliva nazyvané ako jemné palivo
tvori vyznamny prvok pri potencialnom
spravani  sa  lesnych  poziarov.  Patri
k najdolezitejSim  faktorom pri  urovani
intenzity poziaru, rychlosti Sirenia cela poziaru
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intensity and frequency of forest fires vary
across countries, mainly due to the impact of
vegetation, climate, and initiation methods [1].
In many areas, current fire regimes are mainly
affected by people, which often increases the
number of ignitions and the frequency of fires.
Such deviations from natural regimes threaten
not only biodiversity and ecosystem dynamics
but also human life [2].

Currently, research domain is focused on
systems for assessing the danger of the
occurrence and spread of forest fires. The
majority of these systems take into account the
influence of fuel moisture content and
meteorological  conditions such as air
temperature, wind speed, relative air humidity
and total precipitation. Nufiez-Regueira [3]and
his research group TERBIPROMAT have
proposed a method for determining the fire risk
index in various forests in Spain as part of
research into the use of biomass for energy
purposes. One of the main parameters for
calculating fire risk indices is the calorific value
of the fuel. They included the use of these
indices to create maps of fire danger indices in
forests. Maps are also useful for fire prevention
and the fight against forest fires.

It is necessary to distinguish two types of
calorific value:

Gross calorific value is the amount of energy
released by the complete combustion of a unit
mass of sample at a constant volume in an
oxygen atmosphere, provided that the final
products of combustion consisting of O,, CO-,
SO, and N are in the gas phase together with
the water contained in the sample in a liquid
state[4].

Nett calorific value can be calculated
assuming that the water in the fuel remains in
the form of vapour. The knowledge of net
calorific value is also helpful in evaluating
forest resources and in selecting the most proper
time for their rational energetic using. The
obtained values of gross calorific value and net
calorific value are useful for predicting the
behaviour of fire in individual forest stands, as
well as for preventing and effectively fighting
the fire. For different forest types, these values
depend on the region and season [5].

Since most studies about forest fires focus on
forests dominated by coniferous wood, a
comparison of fire results concerning the type
of forest stand shows that in the period
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ako aj pravdepodobnost vzniku bodovych
poziarov. Intenzita a frekvencia lesnych
poziarov sa li§i naprieC krajinami, najméa
v dosledku  vplyvu  vegetacie, podnebia
a sposobov iniciacie [1]. Sucasné rezimy
poziaru st v mnohych oblastiach ovplyvnené
najmé lud’'mi, ¢o Casto zvySuje pocet zapaleni
a frekvenciu poziarov. Takéto odchylky od
prirodnych  rezimov  ohrozuji  nielen
biodiverzitu a dynamiku ekosystémov, ale aj
Pudsky zivot [2].

V sucasnosti je oblast’ vyskumu zamerana
na systémy hodnotenia nebezpecenstva vzniku
a Sirenia lesnych poziarov. Prevazna Cast’ tychto
systémov zohladnuje vplyv vlhkosti paliva
a meteorologickych podmienok ako su teplota
vzduchu, rychlost’ vetra, relativna vlhkost
vzduchu athrn zrazok. Nufiez-Regueira [3]
ajeho vyskumnd skupina TERBIPROMAT
navrhli metédu na stanovenie indexu rizika
poziaru v roznych lesnych porastoch na tizemi
Spanielska vramci vyskumu vyuZivania
biomasy na energetické ucely. Jednym
z hlavnych parametrov pre vypocet indexov
rizika poziaru je hodnota vyhrevnosti paliva.
Pouzitie tychto indexov zahrnuli na vytvorenie
map indexov poziarneho nebezpecenstva
Vv lesoch. Mapy st zaroven uzitocné na poziarnu
prevenciu a v boji proti lesnym poZziarom.

Je nevyhnutné rozliSovat dva typy
vyhrevnosti:

Spalovacie teplo je mnoZstvo energie
uvolnenej tUplnym spalenim hmotnostnej
jednotky vzorky pri konStantnom objeme
Vv kyslikovej atmosfére za predpokladu, ze
konecné produkty spalovania pozostavajice z
0., CO, SO, aN: st vplynnej faze spolu
svodou, ktord je obsiahnuta vo vzorke v
kvapalnom stave [4].

Vyhrevnost  mozno vypocitat  za
predpokladu, Ze voda v palive zostava vo forme
pary. Znalosti o vyhrevnosti st tiez velmi
uzitoéné pri hodnoteni lesnych zdrojov a pri
vybere najvhodnejSicho okamihu na ich
raciondlne energetické vyuzitie. Ziskané
hodnoty spal'ovacieho tepla a vyhrevnosti st
uzito¢né na predpovedanie spravania sa poZiaru
Vv jednotlivych lesnych porastov, a taktiez na
prevenciu aucinné zdolavanie poziaru. Pre
rozne druhy lesov tieto hodnoty zavisia od
oblasti a ro¢ného obdobia [5].

Ked'Ze vicsina studii o lesnych poziaroch sa
zameriava na lesy s dominantou ihli¢natého
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2010 — 2019 in Slovakia, the largest number of
fires occurred in mixed forest stand (798), in
forest coniferous (613) and the smallest number
in deciduous (330) [6,7].

The aim of this paper is to determine the
gross calorific value and net calorific value of
surface fine fuel taken from the forest stand
formed by tree Quercus petraea L. and the
mixed stand formed by trees Pinus sylvestris L.,
Quercus ceris L., Carpinus betulus L.

2 Material and Methods

For the experimental area for the collection
of surface fine fuel was selected the territory of
the University Forestry Enterprise of the
Technical University in Zvolen. Two forest
stands with the designations 365a and 366b
were selected. Selected stands belong to
category B - forests with a medium degree of
fire risk. Table 1 shows the basic forest
management data for the selected stands.

Tab. 1 Basic data about forest stands [8]
Tab. 1 Zakladné tdaje o lesnych porastoch [8]

dreva, pri porovnani vysledkov poZziarovosti
vzhladom na druh lesného porastu vyplyva, ze
v obdobi 2010 — 2019 na tUzemi Slovenska,
najvacsi pocet poziarov vznikol v lesnom
poraste zmieSanom (798), v lesnom poraste
ihli¢natom (613) a najmensi pocet v listnatom
poraste (330) [6,7].

Cielom tohto prispevku je stanovit
spalovacie teplo avyhrevnost povrchového
jemného paliva odobratého z lesného porastu
tvoreny drevinou Quercus petraea L. a
zmieSan¢ho porastu tvoreny drevinami Pinus
sylvestris L., Quercus ceris L., Carpinus
betulus L.

2 Material a metédy

Za experimentalne tzemie pre odber
povrchového jemného paliva bolo vybrané
uzemie Vysokoskolského lesnickeho podniku
Technickej univerzity vo Zvolene. Boli vybrané
dva lesné porasty s oznafenim 365a a 366b.
Vybrané porasty patria do kategorie B — lesy so
strednym  stupfiom ohrozenia poziarom.
V tabulke 1 uvadzame zakladné
lesohospodarske udaje pre vybrané porasty.

Forest stand / Lesny porast

366b 365a

Wood composition of the forest /
Drevinové zloZenie (%)

Pinus sylvestris L. — 90
Carpinus betulus L. - 7
Quercus cerris L. — 3

Quercus petraea L.— 100

Age of stand (years)/ Vek porastu

135 110
(rokov)

Age class (years) / Vekova trieda 81 + 81 +
(rokov)

Density of stocking / Zakmenenie 0.60 0.80

Aspect / Expozicia Eastern / vychodna Northern / severna
Slope / Sklon (%) 10 30
Altitude / Nadmorska vyska (m n. 395 - 360 320 - 380

m.)

Fuel sampling took place in the summer at
the turn of July - August. These are among the
months with the highest air temperature and low
total precipitation, which has an effect on higher
values of gross calorific value and net calorific
value. It also points to a clear trend towards
longer fires compared to previous years,
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Odber vzoriek paliva sa uskuto¢nil v lethom
obdobi na prelome mesiacov jul — august. Tie
patria medzi mesiace S najvysSou teplotou
vzduchu a nizkymi thrnmi zrazok, ¢o ma vplyv
na vysSie hodnoty spalovacieho tepla
a vyhrevnosti. Taktiez podl'a vyro¢nej spravy
Eurépskej komisie o lesnych poziaroch
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according to the European Commission's annual
report on forest fires in Europe, the Middle East
and North Africa, as fires occur not only in the
dry and hot summer months (July to
September), but in 2017, the most critical
months were June and October.

The following types of fuel samples were
taken:

e In the forest stand 365a - dead leaves
(litter), dead branches with a diameter of 0.5 cm
and 5 cm, beech husks and acorns.

e In the forest stand 366b - mixed litter
(leaves + needles), litter formed by needles,
dead bark (Pinus sylvestris L.), dead branches
(Pinus sylvestris L.) with a diameter of 0.5 and
5 c¢cm and pine cones. The reason for inclusion
in these classes is the fact that each type of
surface fuel has different values of gross
calorific value and net calorific value, which is
evidenced by different fire behaviour.

During sampling, the individual types of
fuels were placed in polythene bags to prevent
moisture loss and thus transported to the
laboratory, where the moisture content of the
fuel was determined. The moisture content of a
fuel is defined as the amount of water contained
in the fuel expressed as a percentage of the dried
fuel. We determined the moisture content of the
fuel on the basis of data on weight loss during
drying of fuel in the drying-plant at a
temperature in the range of 103 °C - 105 °C in
accordance with STN EN ISO 18134-3: Solid
biofuels. Determination of moisture content.
Oven drying method. Part 3: Moisture in the
analytical sample for general analysis [10].

Gross calorific value was determined
calorimetrically according to the standard STN
ISO 1928: Solid mineral fuels. Determination of
gross calorific value by the bomb calorimetric
method, and calculation of net calorific value
[11]. For this purpose, we used the IKA C200
calorimeter. For each sample type, three
measurements were performed at 0% sample
moisture (samples dried in drying plant). We
determined the net calorific value of the fuel
based on a conversion from the values of gross
calorific value. The net calorific values for the
individual fuel types were then calculated to the

Delta 2020, 14(2);5-13

v Eur6pe, na Blizkom vychode a Vv severnej
Afrike [9] poukazuje na jasny trend smerujlci
k dlh§im obdobiam poziarov v porovnani s
predchadzajicimi rokmi, kedZe k poziarom
dochadza nielen v suchych a horucich letnych
mesiacov (jil az september), ale v roku 2017
boli najkritickej$imi mesiacmi jin a oktdber.

Boli odobraté nasledovné typy vzoriek
paliva:

e Vlesnom poraste 365a — odumreté
listie (opad), odumreté konare s priemerom
0,5 cm a5 cm, plevy z bukvic a zalude.

e Vlesnom poraste 366b — zmieSany
opad (listie + ihli¢ie), opad tvoreny ihli¢im,
odumreta kora (Pinus sylvestris L.), odumreté
konare (Pinus sylvestris L.) s priemerom 0,5 cm
a5 cma sisky. Dovodom na zaradenie do tychto
tried je skutocnost’, Zze kazdy typ povrchového
paliva mé odlisné hodnoty spal’ovacieho tepla
a vyhrevnosti, ¢o sa preukazuje rozdielnym
spravanim sa poziaru.

Pri odbere vzoriek sa jednotlivé typy paliv
vlozili do polyetylénovych vriec, aby sa
zabranilo strate  vlhkosti atakto  boli
prepravované do laboratdria, kde bol zistovany
obsah vlhkosti v palive. Obsah vlhkosti v palive
je definovany ako mnozstvo vody obsiahnutej
v palive vyjadrenej v percentach vysuSeného
paliva. Vlhkost paliva sme stanovili na zaklade
udajov o ubytku na hmotnosti pri suseni paliva
Vv suSiarni pri teplote v rozmedzi 103 — 105 °C
vzmysle STN EN ISO 18134-3: Tuhé
biopaliva. Stanovenie obsahu vlhkosti. Metdda
sufenim  vsu$iarni.  Cast  3:  Vlhkost
v analytickej vzorke na vSeobecny rozbor [10].

Spal'ovacie teplo bolo stanovené
kalorimetricky podla normy STN ISO 1928:
Tuhé paliva. Stanovenie spal'ovacieho tepla
kalorimetrickou metodou v tlakovej nadobe
a vypocet vyhrevnosti [11]. Na tento ucel sme
vyuzili kalorimeter IKA C200. Pre kazdy typ
vzorky sa uskutocnili tri merania pri vlhkosti
vzoriek 0 % (vzorky suSené v suSiarni).
Vyhrevnost' paliva sme stanovili na zaklade
prepoctu z hodnot spalovacieho tepla. Hodnoty
vyhrevnosti pre jednotlivé typy paliv boli
nasledne prepocitané na relativnu vlhkost’, ktoré
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relative moisture that the fuel contained in the
field. The last characteristic determined was the
ash content.

3 Results and Discussion

Tables 2 and 3 show the average values of
gross calorific (J-g1), net calorific value (J-g%),
the relative moisture of the fuel sample (%) and
ash content (% by weight) for the fine fuels.
Gross calorific value and net calorific value
were tested at a moisture content of 0% and
subsequently converted to the relative moisture
that fuel contains in the terrain according to the
relevant technical standards. The moisture
content of the fuel samples was low due to fuel
sampling on hot summer days without total
precipitation. Since the values of gross calorific
and net calorific depend significantly on the
moisture content in the sample, we will interpret
the individual results for the moisture content of
0%.

obsahovalo palivo vteréne. Poslednou
stanovenou charakteristikou bol obsah popola.

3 Vysledky a diskusia

V tabulkach 2 a3 uvadzame priemerné
hodnoty spal'ovacieho tepla (J-g*), vyhrevnosti
(J-g1), relativnej vlhkosti vzorky paliva (%)
a obsahu popola v hmotnostnych % pre jemné
paliva. Spalovacie teplo a vyhrevnost’ boli
testované pri obsahu vlhkosti 0 % a nésledne
podla  prislusnych technickych  noriem
prepocitané na relativau vlhkost’, ktoré palivo
obsahovalo Vv teréne. Obsah vlhkosti vo
vzorkéach paliva bol pomerne nizky vzhl'adom
na odber vzoriek realizovanych pocas horticich
letnych dni bez uhrnu zrazok. Ked’ze hodnoty
spalovacieho tepla avyhrevnosti znaéne
zévisia od obsahu vlhkosti vo vzorke, jednotlivé
vysledky budeme interpretovat pre obsah
vlhkosti 0 %.

Tab. 2 Values of gross calorific value, net calorific value and ash content for individual fuel types from

oak stand

Tab. 2 Hodnoty spalovacicho tepla, vyhrevnosti a obsahu popola pre jednotlivé palivové typy

Z dubového porastu

Gross calorific value /

Net calorific value /

Fuel Spalovacie teplo (J-g?) Vyhrevnost’ (J-g?)
Fueltyp/  moisture!/ Fuel moisture / Fuel Fuel moisture / Fuel Ash /
Palivovy typ  Vlhkost Vihkost paliva moisture? Vihkost paliva moisture! /  Popol (%)
paliva (%0) 0% / Vlhkost’ 0% Vlhkost
paliva (%) paliva (%)
Litter — dead
leaves / 11.07 17,086 15,194 15,850 13,840 11.66
Listie — opad
Dead
branches / 11.64 19,486 17,217 18,250 15,858 3.80
Konare
90,5 cm
Dead
branches / 17.15 18,578 15,392 17,342 13,973 271
Konare
@ 5cm
Acorns / 13.26 19,066 16,538 17,830 15,161 2.62
Zalude
Beech husks
/ Plevy z 9.77 19,024 17,166 17,788 15,825 4,95
bukvic

The moisture content of fuel in a forest stand. / Obsah vlhkosti paliva v lesnom poraste.

From the values given in Tables 2 and 3,
coarser fuels (branches with a diameter of 5 cm)
have a higher moisture content compared to
thinner (finer) fuels. This is due to the fact that
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Z hodn6t uvedenych v tabulkach 2 a3 je
zrejmé, ze hrubsie paliva (konare s priemerom
5 cm) maju vyssi obsah vlhkosti oproti tensim
(jemnejSim) palivam. Je to spdsobené tym, ze
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thinner fuel is more prone to changes in
moisture content than coarser fuels. For coarser
fuels, the process of water adsorption and
desorption takes longer than for fine fuels.

It is clear from Table 2 that thin branches
have higher values of gross calorific than
coarser ones by an average of 908 J-g* (4.66%).
This feature is especially important in the first
phase of fire development, where more energy
is released for the subsequent development of
the fire. We can also observe relatively high
values of gross calorific for acorns
(19,066 J-g) as well as beech husk
(19,024 J-g'1), which were remnants of previous
forest management.

tensie palivo je nachylnejSie na zmenu obsahu
vlhkosti oproti hrub§im palivam. Pri hrubsich
palivach proces adsorpcie a desorpcie vody
prebieha dlhsi ¢as oproti jemnym palivam.

Z tabul’ky 2 je zrejmé, ze tenké konare maju
vyssie hodnoty spalovacieho tepla ako hrubsie
v priemere 0 908 J-g* (4,66 %). Tato vlastnost’
je dolezita najméd v prvej faze rozvoja poziaru,
kde sa uvolni vidcSie mnozstvo energie
potrebnej pre rozvoj poziaru. Taktiez mozeme
pozorovat  pomerne  vysoké  hodnoty
spalovacieho tepla pre zalude (19 066 J-g*t)
a taktiez plevy z bukvic (19 024 J-g?), ktoré
boli pozostatkami predoslého
obhospodarovania lesa.

Tab. 3 Values of gross calorific value, net calorific value and ash content for individual fuel types from

pine stand (samples of pine tree)

Tab. 3 Hodnoty spalovacieho tepla, vyhrevnosti a obsahu popola pre jednotlivé palivové typy

z borovicového porastu (vzorky borovice)

Net calorific value /

Gross calorific value /

Fuel

Spalovacie teplo (J-g%)

Vyhrevnost’
(J-g7)

moisture! /
Vlhkost’
paliva (%)

Fuel typ /
Palivovy typ Fuel moisture
/ Vlhkost’

paliva 0 %

Fuel moisture!
/ Vlhkost’
paliva (%)

Fuel
moisture!
/ Vlhkost’

paliva

(%)

Ash / Popol
Fuel moisture / (%)
Vlhkost’ paliva

0%

Litter (leaves
+ needles) /
Opadanka
(listie +
ihligie)

8.40 21,459

19,656

20,223 18,331 3.06

Needles /

Ihligie 9.59 21,860

19,763

20,624 18,425 4.72

Bark (Pinus) /
Kora
(Borovica)

10.55 20,672

18,491

19,436 17,143 2.05

Dead
branches
(Pinus) /

Odumreté
konare
(Borovica)
0,5 cm

10.81 20,342

18,143

19,106 16,792 3.27

Dead
branches
(Pinus) /

Odumreté
konare
(Borovica)
D 5cm

16.68 21,053

17,541

19,817 16,128 0.63

Pine cones /

Sizky 10.39 19,086

17,103

17,850 15,757 3.40

The moisture content of fuel in a forest stand. / Obsah vlhkosti paliva v lesnom poraste.
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The comparison shows higher values of
gross calorific and net calorific for fuels in
mixed forest stand. For pine needles, we
recorded an increase in the value of gross
calorific by 4,774 J-g*! (21.84%) compared to
the dead leaves from the oak stand. In the case
of pine branches with a diameter of 0.5 cm, the
value is higher by 856 J-g?! (4.21%), with a
diameter of 5 cm by 2,475 J-g? (11.76%). We
can also observe a higher value of gross
calorific by 4,373 J-g* (23.38%) in the mixed
litter (leaves + needles) compared to litter
formed by leaves. These differences are mainly
due to different chemical composition.

The higher value of gross calorific in the
case of pine is mainly due to the resin channels
present, which are found in the bark, in the bast
and in the wood. These resin channels contain
flammable resin and organic compounds such
as terpenes, which by their properties contribute
to the higher flammability of these types of fuel.
According to Nufiez-Regueira et al. [4] due to
the higher production of essential oils resins
contained in the pine.

According to Nufiez-Regueira et al. [12], the
prevention of forest fires is the rational use of
the energy resources contained in forest
biomass. One of the solutions is to create maps
that contain key information about forest
resources for their energy use. These maps are
based on information on the net calorific value
of diverse types of forest fuel. The collection,
cleaning, and disposal of these residues after
harvesting make it possible to prevent or
partially limit the spread of forest fires. On the
other hand, these residues stand for a suitable
source of renewable energy. They also point out
that conifers and hardwoods present a higher
risk of fire in the summer months, while other
types of fuel (forest litter) and shrubs have a
higher risk value during the autumn months.

4 Conclusions

The aim of the paper was to compare the
values of gross calorific and net calorific of
surface fuel (fine fuel) occurring in a deciduous
and mixed stand. This type of fuel is one of the
most critical in the first phase of fire
development, where more energy is released for
the development of fire. Based on the achieved
results, we concluded that the mixed stand will
be more dynamic in case of fire due to the
higher values of gross calorific compared to
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Zo vzajomného porovnania su zrejmé vyssie
hodnoty spalovacieho tepla a vyhrevnosti pre
palivd v zmieSanom lesnom poraste. U ihlicia
sme zaznamenali narast hodnoty spalovacieho
tepla 0 4774 J-g* (21,84%) oproti odumretému
listiu z dubového porastu. V pripade konarikov
Zborovice s priemerom 0,5 cm je vyssia
hodnota 0 856 J-g* (4,21 %), s priemerom 5 cm
02475 J-gt (11,76 %). Taktiez mdzeme
pozorovat’ u zmieSanom opade (listie + ihlicie)
vy$8ie hodnoty spalovacieho tepla 0 4373 J-g?
(23,38 %) oproti opadu tvoreného listim. Tieto

rozdiely st spOsobené najméd odliSnym
chemickym zlozenim.
Kwvyssej hodnote spalovacieho tepla

V pripade borovice prispievaju najmé pritomné
zivicové kanaliky, ktoré sa nachadzaju v kore,
vlyku, a vdreve. Ticto zivicové kanaliky
obsahuju horl’avu zivicu a organické zluceniny
ako terpény, ktoré svojimi vlastnostami
prispievaji k vyssej horlavosti tychto typov
paliva. Podl'a Nufiez-Regueira et al. [4] taktiez
v dosledku vyssej produkcie éterickych olejov
v borovici.

Podl'a Nufiez-Regueira et al. [12] prevenciou
proti lesnym poziarom je racionalne vyuZzivanie
zdrojov energie obsiahnutej v lesnej biomase.
Jednym zrieSeni je vytvorenie map, ktoré
obsahuju kl'aicové informacie 0 lesnych zdrojov
pre ich energetické vyuzitie. Tieto mapy su
zalozené na informaciach o vyhrevnosti
roznych druhov lesného paliva. Zber, Cistenie
a odstraniovanie tychto zvySkov po tazbe
umoziuje zabranit’ alebo ciasto¢ne obmedzit
Sirenie lesnych poziarov. Na druhej strane tieto
zvysky predstavujii vhodny zdroj obnoviteI'nej
energie. TaktieZ poukazujt, Ze ihlicnaté a tvrdé
dreviny predstavuji  vyS$Sie riziko poziaru
Vv letnych mesiacoch, zatial Co ostatné typy
paliva (lesny opad) a kriky maji vyssiu hodnotu
rizika pocas jesennych mesiacov.

4 Zaver

Cielom prispevku bolo porovnat’ hodnoty
spalovacieho tepla a vyhrevnosti povrchového
paliva (jemného paliva) nachadzajice sa
v listnatom a v zmie$anom poraste. Tento druh
paliva patri k najkritickejSim v prvej faze
rozvoja poziaru, kde sa uvol'ni vacSie mnozstvo
energie potrebnej pre rozvoj poziaru. Na
zéklade dosiahnutych vysledkov sme dospeli
k zaveru, ze zmieSany porast bude prebiehat’ pri
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deciduous stands. Also, this type of fuel can find
a use for energy purposes in the form of biomass
or as already mentioned, they can contribute to
large-scale forest fires. The use of post-mining
residues therefore offers several beneficial
possibilities. As well as the economic benefit in
the form of biomass, so is the environmental
benefit, because the removal of forest fuel
residues reduces the risk of forest fires.
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