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Abstract 

 
The specialized forestry tillers are increasingly widely used for preparation of forest land for reforestation in several 

EU countries, Russia, USA and Canada. For several years, such machines are already in use in Bulgaria. These ma-
chines have a big range of opportunities for management of the technological process, but they also require higher en-
ergy costs. An experimental and theoretical study to determine the energy consumption and power to drive forestry tillers 
for soil preparation of poplar clear cuts was conducted in the present work. The fuel and energy consumption in the pro-
cess of deep tilling of medium heavy alluvial soils was determined. Functional dependencies to determine the energy 
costs of the milling machines at given modes and working conditions were determined. New analytical dependencies and 
equations for determining the power to drive the forestry tillers were proposed. The relative soil resistivity of the medium 
heavy alluvial soils at deep milling up to 50 cm, depending on the basic kinematic parameter of the mills – λ=vo/vp was 
defined. 
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Introduction 
The creation of high yielding forest plantations 

requires proper soil preparation. Soil preparation is 
among the most labour-intensive activities and 
costly activities in the creation of poplar plantations 
[2, 5–8, 13]. One of the key factors in reducing the 
cost of labour and means of soil preparation is the 
introduction of modern technologies and machines 
[1, 4, 12]. According to applied technology and 
working conditions, these costs can vary between 
120 and 350 €/dka [4, 10, 11]. For this purpose, 
several specialized woodcutters were introduced in 
our country in the recent years. Their operation re-
sulted in improved performance and reduced labor 
costs [9, 14, 15]. Along with its positive qualities the 
cutters are characterized by greater energy con-
sumption and require more power [4, 13, 18]. In 
certain cases, this may negatively affect the price of 
soil preparation. It was is established that when 
working with a specialized milling unit PT-400 with 
a forest cutter FAE-300/S-225, the cost of one full 
dekar of soil preparation of poplar clearing is be-
tween 135÷185 €/dka [16]. One of the main factors 
that make up this cost is fuel consumption, which 
accounts for 50÷60% of the total costs. This fact is 
indicative of the great importance of the energy 
costs when operating with forestry tillers. 

The aim of this study is to identify the key en-
ergy and power parameters of the specialized for-
estry tillers for deep soil preparation. 

Tasks of the study: 1) to justify the basic equa-
tion for the balance of the power of energy means, 
used for deep milling of soil of typical poplar habi-
tats; 2) to determine the relative fuel consumption 
per unit area; 3) to determine the kinematic pa-
rameters of the milling unit; 4) to determine appro-
priate analytical relationships that describe ade-

quately the process of deep milling of soils; 5) to 
build functional relationships, expressing the rela-
tionship between the technological and kinematic 
indicators of the forestry tillers for deep tillage, the 
resistance during operation and the power required 
to operate the machines; 6) to determine the rela-
tive resistance of medium heavy alluvial soils in 
deep processing of up to 50 cm, at various milling 
speeds. 
 
1. Materials and Methods  

An experimental and theoretical study was con-
ducted in the present work. 
 
1.1. Object of the study  

Object of the study is a specialized self-
propelled milling unit consisting of a power-
generating machine Prime Mover PT-400 and multi-
functional forestry tiller (rotovator) FAE-300/S-225 
(Fig. 1). 

 

 
Fig. 1. Specialized milling unit  photo, consisting of a 

prime mover PT-400 and a multifunctional forestry 
tiller FAE-300/S 

 
The milling unit is powered by a Caterpillar die-

sel engine CAT C-13 ACERT, with a nominal effec-
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tive power 310 kW (mode IND-B). The drive unit is 
equipped with a crawler system, with a width of the 
chains 800 mm, which ensures a high-road and 
large tractive force of 275 kN, a low level of soil 
compaction – 350 g/cm2 and the possibility to work 
on waterlogged terrains [3]. It is equipped with a 
hydrostatic drive system for operating and man-
agement of the transmission. By controllable piston-
axial pumps and hydraulic motors with variable dis-
placement, there is provided a continuous variation 
of the operating speed and the thrust in five speed 
ranges – three working gears (1st – up to 1.5 km/h; 
2nd – 2.0 km/h and 3rd – up to 3.0 km/h) and two 
transport gears (4th – 5.5 km/h and 5th – 7.5 km/h).  

The forest rotovator is driven by a separate hy-
drostatic system, consisting of a piston-axial pump 
with a variable displacement and two hydraulic mo-
tors. The final transmission of the tiller from the two 
hydraulic motors to the shaft of the milling drum 
comprises of 2 side three-stage gears with epi-
cycloidal gears. In this way, the frequency of rota-
tion of the milling drum can be controlled steplessly 
in the range 0 to 500 min-1. The working bodies of 
the cutter consist of 92 chisel cutting knives. They 
are staggered around the circumference of the mill-
ing drum with a diameter of 0.70 m and a width of 
2.35 m. For a more even load on the working bod-
ies and the milling drum, the knives are arranged at 
equal intervals from one another on the 4-move 
screw with left and right movement.  

 
1.2. Theoretical study 
1.2.1. Power balance of prime mover machines for 
driving forestry tillers for poplar sites preparation 

The forest machinery, including forestry tillers, 
use part of the engine power of the power-
generating machine during operation [3]. The rest 
of this power is consumed to overcome its own re-
sistances of the power generating machine. The 
general equation for the balance of power of the 
power-generating machines used for driving the 
forestry tillers is described by the following formula: 
Nеф=Nфр+Nтр+Nf+Nδ ±Ni±Nj,         (1) 
where  

Nеф is the effective power of the engine; 
Nфр – the power to drive the forest tiller; 
Nтр – the power loss from friction in the trans-
mission of the driving machine; 
Nf – the necessary power for self-movement of 
the driving machine; 
Nδ – the power loss from skidding of the driving 
machine; 
Ni – the power to overcome the resistance to 
motion on a slope; 
Nj – the power to overcome the inertial resis-
tances. 
 

Net power to overcome resistances in the proc-
ess of milling Nфр is formed from the power for tow-
ing the milling machines on the surface of the ter-
rain and power to operate the working bodies. 

Power loss in the transmission of the driving 
machine – Nтр is due to the mechanical and hydrau-
lic friction in the power transmission. The power to 
overcome losses in the transmission of the power-
generating machine is determined by the equation, 
Nтр=Nеф(1–ηтр), kW,            (2) 
where  

ηтр is the efficiency of the transmission, which 
for crawlers with hydrostatic transmission is 
ηтр=0.85÷0.90. 
 
The necessary power for self-movement Nf of 

the power-generating machine on the surface of the 
terrain is determined by the relationship: 

1000

v.f.cos.g.m
N ем

f


 , kW,         (3) 

where  
mем is the operational mass of the energetic ma-
chine (mем=18 330 kg for PT-400); 
f – the resistance coefficient in self-movement of 
the energetic machine on the terrain; 
α – the slope of the terrain; 
g=9.81m/s2 – gravity; 
v – the speed of the machine, m/s. 
 
The resistance coefficient f in self-movement of 

the crawler depends on the terrain condition and 
can vary within f=0.06÷0.12. 

The power loss for overcoming the skid Nδ of the 
driving machine is determined by the formula, 

 ..N).NN(N трефтреф , kW,      (4) 

where 
δ is the skid coefficient of the chassis of the en-
ergetic machine. 
 
The skid coefficient δ of the crawler energetic 

machine РТ-400 during operation is within 
δ=0.010÷0.015. At increased pressure and move-
ment on waterlogged soil, it can even reach 
δ=0.02÷0.04. 

The power to overcome the resistance of the 
traction machine when moving on sloping terrain Ni 
is determined by the following equation: 

3600

v.sin.g.m
N Т

i


 , kW.           (5) 

 
The poplar plantations are usually established 

on plains terrains and the angle of the slope is 
within α=0÷5o. Therefore, the resistance is negligi-
ble and the power Ni≈0 may be excluded from the 
equation (1) for the balance of power. 
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The power Nj to overcome the inertial resistance 
in acceleration and deceleration of the movement of 
the machine is determined by the formula, 

1000

v.j.m
N Т

j  , kW,              (6) 

where  
j is the linear acceleration of the power-
generating machine, m/s2. 
 
The operating speeds in milling the soil are rela-

tively low – 3÷6 km/h, therefore the inertial resistances 
are negligible. In deeper soil tillage to 40÷50cm, this 
speed is even lower – up to 0.5÷1.5 km/h. Therefore, 
the consumption of power to overcome the inertial 
resistance is close to zero N≈0 and can be excluded 
from the general equation (1) for the power balance. 

Taking into account the above dependencies 
and operating conditions, the equation for the bal-
ance of power of power-generating machines, 
which drive hydraulically operated forestry tillers for 
soil preparation of poplar areas, will look like this: 
Nеф=Nфр+Nтр+Nf+Nδ   or 
Nеф=Nфр+Nеф.(1-ηтр+ηтр.δ)+0.001.mем.g.f.v, kW. (7) 

 
1.2.2. Power intensity of forestry tillers 

The power forestry tillers with hydraulically op-
erated is defined as the amount of power required 
for their movement on the terrain Nпр.фр and power 
for driving the working bodies Nфр

ро for cutting and 
throwing the soil, by means of the following formula: 

фрхз

ро
фрфрфр

кпхз
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фр.прфр .
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
 , (8) 

where 
ро
фрN

 
is the power to drive the working bodies of 

the forest-cutter, kW; 
m – mass of the forestry tiller, kg; 
fфр=0.3÷0.6 – the friction coefficient of the sup-
porting parts and the working bodies of the tiller 
on the soil; 
v – the operating speed of the forestry tiller, m/s; 
ηхз=0.88–0.90– the efficiency of the hydrostatic 
drive; 
ηсп.фр=0.95–0.97 – the efficiency of power trans-
mission of the milling drum. 
 
The power – Nфр for driving forestry hydraulically 

operated tiller FAE-300/S-225 can be determined 
theoretically by the following equation: 

кпхз

хмхмфрфр

кпхз

ро
фр

фр.прфр ..1000

.M.2

1000

v.f.g.m

.

N
NN







 , 

kW, (9) 
 
where 

ωхм is the angular speed of the hydro-motors, s-1; 
Mхм – the torque on the hydromotors, N.m. 

 
This way of determining the power requires spe-

cial equipment for direct measurement the torque 
on the hydro-motors during on the operation. An-
other relatively easier way to determine the energy 
consumption of the forestry tillers is using theoreti-
cal models and appropriate analytical dependen-
cies. The energy consumption of the tillage forestry 
milling machines can be expressed theoretically by 
the following equation: 
Nфр=Nпр.фр+(Nрп+Nоп)/ηсп.фр.ηз,       (10) 
where 

Nрп is the power for cutting and  deformation of 
the soil; 
Nоп – the power for the rejection of the cut soil 
cuttings tines. 
 
In most known designs, the biggest difficulty is 

in determining the power for cutting and deforma-
tion of the soil. For this purpose, in the field of re-
search and design of forest cutting machines there 
are different models, in which empirical coefficients 
expressing specific operating conditions [13, 17, 18] 
are used. In this work many of these models were 
analyzed and inspected. As a result, it was found 
that in one way or another they do not sufficiently 
reflect accurately the actual energy consumed by 
the forestry tillers for deep soil preparation forest 
areas.  

This study offers an improved theoretical model 
which helps, with sufficient accuracy, to determine 
the power required to drive the forestry tillers for 
deep soil preparation of poplar sites. As it was al-
ready made clear from the above, for a basic model 
of the study it was chosen and experimented a 
specialized milling unit with a forestry tiller FAE-
300/S-225. Based on the equation (7) for the bal-
ance of the power of the prime mover machine PT-
400, the power for driving the tiller may be deter-
mined by the following equation: 
Nфр=Nеф.ηтр.(1–δ)–0.001. mем.g.f.v, kW.   (11) 

 
The power which the engine gives of the tiller 

can determine enough accurately by fuel consump-
tion per unit of volume of done work, the following 
formula: 

eдв

г.дpp
0еф g.k

.v.B.6.3
.GN


 , kW,        (12) 

where 
Gо is the relative fuel consumption on poplar 
sites tilling to 50 cm depth with forestry tiller 
FAE-300/S, l/dka; 
ge=0.218 kg/kW.h – the specific fuel consump-
tion of engine САТ С-13; 
Bр=2.32 m – operating wight of forestry tiller 
FAE-300/S-225; 
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vp – the operating forward speed of the prime 
mover, m/s  
γ=0.84 kg/m3– the density of diesel fuel; 
k=0.95 – the rate of use engine power. 
 
After having formulas (11) and (12) are con-

verted, the power for driving the tiller may be de-
termined by the following equation: 

f.g.m.001.0)1.(.
g.k

.v.B.6.3
.GN емтр

eдв

г.дpp
0еф 


 , 

kW. (13) 
 
In order to determine the power required to drive 

the rotovator based on the operating resistances 
and in accordance with formula (10), it is necessary 
to determine the power for moving the forestry tiller 
on the terrain – Nпр.фр, the power for cutting and 
deformation of the soil – Nрп and the power to reject 
the soil chips – Nоп. 

The power – Nпр.фр to overcome the resistance 
during movement of the forestry tiller on the soil 
may be determined by the following analytical de-
pendence: 

pфрфрфр.пр v.f.g.m.001.0N  , kW.      (14) 

 
Taking into account the mechanical composition 

of the soil and the presence of roots in the treated 
layer, the coefficient of friction on the working bod-
ies and supporting parts of the forest tiller, a value 
fфр=0.45÷0.50 can be accepted. The operating 
mass of the forest-cutter has a constant value 
mфр=3 520 kg. 

Power for cutting the soil Nрп can be determined 
using the specific energy consumption of the rotat-
ing tillage machines – Ао [17] and the following for-
mula is used: 
NРП=A0.Bp.h.vp, kW.           (15) 

 
The specific energy consumption of the tillage 

forestry tillers – Ао is determined by the formula, 

p

cpp
фр

p

p
фр0 B.S.h

FB.l
.k

B

1

S

1
.

h

l
.kA













 , N/m2 (16) 

where 
kфр is the relative resistance of the soli during 
cutting, kN/m; 
lp – the length of the cutting line of the knife, m; 
h=0.5 – the cutting depth, m; 
Fc – the cross-section of the cut soil chip, m; 
S=60.vp/z.n – the step of milling, m; 
z – the number of knives in one section of the 
cutting drum (for FAE-300/S – z=1); 
n – the rotating frequency of the cutting drum – 
revolutions, min-1. 
 

After formula (16) is replaced in formula (15), 
the necessary power to cut the soil – Nрп will be 
determined by the following dependency: 

p
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In accordance with Fig. 2, for determining the 
length lp of the path traveled by the knife during cut-
ting of a soil chip and the size of its cross-section Fc, 
the following dependencies can be used [17]: 

 
Fig. 2. Scheme of the knife path – lp and cross-

section of cut soil swarf – Fc; Fc – MNOAM; lp
 – NOA 
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where 
λ=v0/vp is the kinematic parameter of the milling 
machines (forestry tillers, rotovator); 
v0=ω.R=π.n.R/30 – is the circumferential speed 
of the working bodies, m/s 
ω – the angle speed of the working bodies, s-1; 
R – the milling drum radius (R=0.35 m). 
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After performing the necessary calculations in 
the above formulas, the values of the different 
geometric parameters – the angles α1 and α2, the 
cross-section of the soil chips Fc and the length 
knife curve lp – NOA can be determined for the 
various speeds of operation of the milling unit (op-
erating speed and rotating frequency of the milling 
drum). Based on these parameters and at a certain 
specific resistance of the soil during cutting – kфp, 
the required power for cutting the soil – Nр.п. can be 
calculated. 

The power for the rejection of the cut soil chips 
Nо.п from the rotating working bodies, may be calcu-
lated using the following formula: 

g.2

v.m
.kN

2
0

0оп  , kW           (23) 

where  
m=Bр.h.vp.γп is the mass of the soil, which is cut 
from the massif per unit time, kg/s; 
ko – 0.7÷1.0 – the dynamic proportionality coeffi-
cient for rejecting the soil, which is seen as one 
unit for forestry tillers with chisel knives – ko=1.0; 
γп – the bulk density of the soil, kg/m3. The den-
sity of the soil in floodplain poplar sites during 
soil preparation is between 1 050÷1 150 kg/m3. 
At a moderate humidity Wa=27÷29%, it is 
γп=1 080 kg/m3. 
 
After formulas (14), (17) and (23) is replaced in 

(10), the wanted analytical dependency is obtained. 
In order to determine the power of the forestry tillers, 
depending on resistance during operation, the fol-
lowing analytical dependence (24) is proposed: 
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The values for the relative resistance kфр the 

specialized literature refer to the surface treatment 
of the soil and activities associated with the cultiva-
tion of crops. After having conducted the necessary 
computational procedures with them, it turned out 
that they do not accurately reflect the actual energy 
consumed by the forestry rotovator for deep soil 
preparation. For this purpose it is necessary in the 
proposed formula (24) to determine the relative re-
sistance of the soil – kфр in deep soil cultivation with 
forestry tillers with chisel knives (Fig. 3) in poplar 
habitats and clear-cuts. 

 

 
Fig. 3. Milling drum of forestry tiller FAE-300/S with 

chisel subsoiling knives 
 

To determine the relative resistance of the soil 
when working with forestry tillers for deep soil prep-
aration, to establish poplar plantations the dis-
played above dependencies are used. Once the 
both sides of the formula are equalized (13) and 
(24) and the necessary transformations are made, 
for determining the specific resistivity of the soil 
during deep soil preparation in poplar sites, the fol-
lowing analytic relation is proposed: 
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To determine the relative fuel consumption – Go 

in formula (25) a study of a milling unit for deep soil 
preparation in poplar clearing along the river Da-
nube, was conducted. 
 
1.3. Experimental study of a milling unit PT-400 
with a forest-cutter FAE-300/S 

The study is conducted in poplar clearings the 
river Danube. To carry out the experimental obser-
vations test areas in a working section of 52.5 dka 
are used. 

The measuring equipment consists of a tape 
and the GPS system „Speed Data TT-43” for meas-
uring the amount of field work, a stopwatch to de-
termine the duration of the operations, spring pene-
trometer „Dickey-John” to determine the hardness 
of the soil; Altimeter „Vertex IV” to measure the in-
clination, analytical scales „KERN” to an accuracy 
to 0.01 g to measure the weight of the samples and 
a volumetric measure to an accuracy of 0.1 dm3 for 
measuring the amount of fuel consumption. The 
humidity of the soil samples is determined by 
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weight method by drying in a thermostatic cabinet, 
at a temperature T=103±2 °C. 

Input parameters of the study. The factors that 
relate to the working conditions and can not be 
managed during the experiments, but can be main-
tained at the same level are: average slope – 2o; 
milling depth – 50 cm; length of the working terrain 
– 100 m; mechanical structure and category of the 
soil – sandy-loam moderately heavy; soil moisture 
during work Wa=28%; bulk density of the soil 
γп=1 080 kg/m3, an average hardness of the soil at 
depth to 50 cm – 1.95 MPa. These working condi-
tions are typical of flooded areas and areas along 
the river Danube in which poplar plantations are 
created. 

The speed of the power-generating engine PT-
400 and the rotating frequency of the working bod-
ies of the forest tiller FAE-300/S are input controlla-
ble factors which can be controlled and maintained 
at the same level. From the preliminary studies it 
was found that good production results are ob-
tained during operation of the 1st and 2nd speed 
gear of the power-generating machine and the rota-
tion frequency of the milling drum of the cutter FAE-
300/S from 370 min-1 to 500 min-1. 

Output parameters. The output parameters of 
the study, which can be measured and to be used 
to determine fuel consumption and performance 
are: 1) duration of operations; 2) volume of work 
performed; 3) amount of fuel consumption. 

The workload and fuel consumption are meas-
ured immediately after each test observation. To 
measure the execution time of the operations 
chronometric observations are made. 
 
2. Results and analysis  

In order to determine the energy consumption of 
the forest rotovator for general tillage it was con-
ducted an experimental research in the area of Ko-
zloduy (Fig. 4). The terrain is flat at an altitude of 
250 m. All habitats are type M-I-2, D2,3. The soil in 
the test areas is alluvial, partially floodplain, very 
deep and not stony. The mechanical composition is 
sandy-loam, the category is moderate. The meas-
ured hardness of the soil is 1.95 MPa, a bulk den-
sity – 1 080 kg/m3. The relative humidity of the soil 
during the tests was normal – Wa=27.8%. These 
values are typical of the poplar habitats along the 
river Danube. With the same machine it was made 
an advance grinding of stumps and mulching of 
slash, coppice and shrubs. 

 

  
Fig. 4. Specialized milling aggregate PT-400 with multifunctional forestry tiller FAE-300/S during soil preparation 

in the area of Kozloduy 
 
The resulting average operating speeds of the 

milling unit for the three different gears and the dif-
ferent rotation frequencies of the milling drum are 
presented in Table 1.  

 
Table 1. Working speed (vp) of milling unit, km/h 

Revolutions of 
milling drum,  

min-1 

1-st 

speed 
gear 

2-nd 
speed 
gear 

3-rd 
speed 
gear 

250  0.571 0.813 0.889 
375 0.746 0.984 1.100 
500  1.008 1.259 1.412 

 
The mean values for the relative fuel consump-

tion Go in deep tillage up to 50 cm with a forest tiller 
FAE-300/S-225, are presented in Table 2.  

 
Table 2. Forestry tiller energy consumption in deep 

soil tilling to 50 cm depth   
Relative fuel consumption, 

l.dka-1 
Revolutions of 

milling drum, min-1 1-st 

speed 
gear 

2-nd 
speed 
gear 

3-rd 
speed 
gear 

250 47.24 37.53 40.90 
375 29.28 26.77 31.00 
500 22.54 21.26 24.68 

 
From the data obtained there are built functional 

graphical dependencies representing change of the 
energy consumption of the milling unit PT-400 with 
a multifunctional forestry tiller FAE-300/S in deep 
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tillage up to 50 cm, depending on the speed gear 
prime mover and the milling drum revolutions of the 
tiller (Fig. 5). 

 

 
Fig. 5. Variation of relative fuel consumption for mill-

ing deep soil up to 50 cm depending on the speed 
gear of PT-400 specialized forestry unit and revolu-

tions of forestry tiller FAE-300/S-225 
 

From experimentally obtained data for the en-
ergy consumption of the tested forestry tiller with 
chisel working bodies and the proposed analytical 
equation (25) the specific resistivity of the soil – kfr 
in deep milling of poplar sites can be determined. 
After performing the necessary calculations, the 
obtained results for the specific resistivity of the soil 
are presented graphically in the form of functional 
dependence in Fig. 6.  
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Fig. 6. Specific soil resistance variations depending 
on the kinematic parameter (λ) forestry tiller in soil 

preparation poplar’s sites to 50 cm depth 
 
Thus, the displayed functional graph expresses 

the change in the relative resistance during deep 
milling of the soil up to 50 cm, with forestry tillers 
with chisel knives, depending on the basic kine-
matic parameter – λ=vo/vp. 

 
 

Conclusions 
The poplar plantations are an alternative source 

to relieve pressure on forest resources and receive 
valuable timber for industrial and construction 
needs. A significant part of the capital costs for es-
tablishment and growing of poplar plantations are 
concentrated in the first year and the major part 
(60÷80%) are invested in soil preparation. In mod-
ern forestry are widely used specialized milling ma-
chines for soil preparation for creation of poplar 
plantations. The introduction of such machinery for 
soil preparation in Bulgaria leads to improved qual-
ity and environmental work conditions. However the 
milling machines are more energy consuming, and 
more power, and more energy-supplied tractors are 
required. In some cases, this may negatively affect 
the final cost of soil preparation. It was determined 
that the price of 1 hectare full soil preparation with 
this machine is within 1 480÷1 570 €/ha, as nearly 
55% is to due to fuel consumption. 

From the theoretical and experimental research 
in this work on energy consumption and power re-
quired to drive the forestry tillers the following con-
clusions can be made: 

1. An analysis of the process of milling of pop-
lar areas with forestry tillers for deep soil 
preparation is made. 

2. The equation for the balance of power of the 
power-generating machines used to drive 
hydraulically operated forestry tillers for 
work on poplar sites is justified. 

3. A theoretical model is determined and ana-
lytical dependencies for defining working re-
sistances and power required to drive the 
rotovators are proposed. 

4. The relative fuel consumption and energy 
consumption of the milling unit for soil 
preparation for creation of intensive poplar is 
determined: 
a. a new analytical dependence for deter-

mining the relative resistance in deep 
milling of forest soils is proposed; 

b. a graphic functional dependence is built, 
with which the relative resistance of the 
soil, depending on the kinematic pa-
rameter of the cutter – λ=vo/vp can be 
determined. 

The proposed theoretical models and analytical 
dependencies can be used in the theory and design 
of forest tillage machines with rotating working bod-
ies. The results of the experimental study to deter-
mine the energy consumption of a specialized mill-
ing unit PT-400 were used to experimentally deter-
mine the relative resistance when operating with of 
forestry meliorative tillers. Based on them a graphic 
model was constructed for determining the relative 
resistance of the soil, depending on the basic kine-
matic parameter of the cutters. The formulas and 
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the obtained dependencies for defining the working 
resistances and power required to drive the forestry 
tillers for soil preparation contribute in the field of 
forestry science and mechanization. 
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Резюме 
 

Специализираните горски фрези все по-широко се използват за подготовка на горски площи за залесяване в 
редица страни в ЕС, Русия, САЩ и Канада. През последните няколко години такива машини се използват вече и 
в нашата страна. Наред с високите качествени и технологични показатели, фрезовите машини се отличават и с 
високи енергийни разходи. Горските фрези изискват сравнително по-голямо количество енергия и мощност за 
задвижване на работните органи. В настоящата работа са представени резултати от експериментално и теоре-
тично изследване на разхода на енергия и необходимата мощност за задвижване на мултифункционална горска 
фреза FAE 300/S-225 за почвоподготовка на горски сечища. За целта е определен разхода на гориво и изразход-
ваната енергия от фрезата за раздробяване и мулчиране на дървесина и пънове в тополови сечища, и за дълбо-
ка основна обработка на почвата. От получените резултати са изведени функционални зависимости за изразя-
ване на енергийните разходи за почвоподготовка на горски площи в зависимост от оперативните режими и усло-
вията на работа на фрезата. Въз основа на тези резултати са изведени някои важни аналитични зависимости и 
емпирични формули за определяне на необходимата мощност за задвижване на горските фрези. Получените 
резултати могат да намерят приложение в областта на теорията, проектирането и производствената експлоата-
ция на специализираните горскостопански фрези и мулчери. Проведеното изследване има научен и научно-
приложен характер и е иновативно за нашата горскостопанска наука и практика.  

 
Ключови думи: горскостопански машини, горски сечища, почвоподготовка, разход на енергия. 


