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Abstract

Almost impossible to imagine the modern world without the energy sources.
Energy demand is increasing every year due to the growth of technology and house
holding level. In general, an increase of energy consumption was due to the
inexhaustible energy sources such as oil, natural gas, coal, peat, etc.

Due to these reasons, investigation and use of alternative energy resources,
for the modern world is topical issue. Georgia has same problems regarding it,
because it is an energy dependent country, in which additionally the population
has difficult economical situation as well as a country.

Production of alternative fuels — named as biofuel become more and more
topical for all round of world. For manufacturing these kind of fuels, may be used
all the biological origin of raw materials.

One kind of these biofuels is a solid biofuel, which manufacturing requires
significant technological processes, such as dry, separation, pressing - briquetting
and others.

Georgia has a huge stock of biological wastes and residues such are farm -
agriculture (sunflower, corn, nuts, fruit, etc.) residues, as well as wood - processing
waste (sawdust, branches, leaves, etc.).

By the raw material processing can be derived biofuel, which will
significantly reduce using expensive energy resources into the country.

For solving this issue technological equipment is importantly needed,
which costs several thousand Euros on the modern market. Additionally, above
mentioned biofuel industry needs to establish correct regime parameters which
used for determination the local bio residues properties in order to achieve a high
degree quality of biofuel.

The technological line includes dryer, separation equipment, transferring
raw material conveyor, briquetting equipment and finished product output line.

Therefore, since the production of biofuel become even more urgent at
present day, some of the issues were raise up before us:

A) Create high performance modern technological line, particularly high
reliability and efficiency of the drying and pressing equipment;

B) Establish regime parameters for briquetting process;

C) Establish main characteristics of the raw materials, which will influence
on the biofuel briquetting process;

D) Evaluate the quality and conductance of briquetting biofuel.

To study these issues in our research works we have been perform many
investigations in different directions. In particular, was studied the modern market
and pressing machines, was analyzed their structural advantages and
disadvantages, was studied bio wastes, such as how wood sawdust impact of the
vehicles on the working bodies, was studied the regime parameters affecting
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factors such as raw material dispersion, humidity, pressing temperature, pressing
pressure and so forth.

After experimental research of these issues has been developed pressing
device design, was manufactured this design in the metal construction and the
construction was investigated of an experimental study of strength, efficiency and
product quality study.

After analyzing the obtained results during the experiments, were produced
modern high performance pressing equipment for solid biofuel briquettes
manufacturing.

The thesis presents the results of research that has enabled us to create
modern high-efficiency pressing equipment, find out the optimal parameters of
high-quality solid biofuel regime - to produce briquettes.
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(Parikka M., 2004; Tumiluru J.S., 2010).
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0639360060 9000. domgder Imbs3gdms Lsdwmsgrm 960d3bgermds 3oL 11 -
X9 25990m60H9d0L G999 Boofigde.
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390degds  50blbsll 0dom, ®md dbg3me  [bgbgddo  Bdomdsls  goboiols
©535390000  obMOSL.  9J9b  490MIEObsMy  dMdoErMMo  ©HIfbgbo
65Ol d9Logdabgamso Lolvy®z9e0s 399my9gbgdmeo 0g65L
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Screw press parameters

Screw press Power. ?o‘.x-'er_of Capac_i]ty, C;lapac_i.t}—, Sp=cific Specific ?;:;a]ﬁg:

(Machine model) | kW slectrie . ke h <gh” en.ergy' e;:-e-rg_y,_ energy.

heater, kW (Min) (Max) kT kg! (Max) | kIkg! (Min) ] kg
poeenll I 45 10 60 783 522 653
S0L0 30 42 4.3 40 50 378 302 340
DUOQO 100 875 3 20 100 616G 495 357
ZBII 11 1.2 20 120 608 165 582
ZBI1 11 43 150 180 372 310 310
B?gﬁ‘:;.?R 125 6.6 100 140 688 491 390
ZBJ-15 15 4.2 140 200 501 351 426
13-4 15 4.: 160 300 438 234 337
BRI 185 66 13 280 393 7 ERE
Zhoungda 18.5 6.0 250 350 361 258 310
Eongji 18.5 6.6 250 330 361 258 310
ZRI-ZY 22 9 120 500 346 73 286
Ming yang 22 6.0 240 320 429 322 376
HITX-11 22 9 250 300 44¢ 37 409
TR 45 66 250 6a0 743 186 b] ]
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Hydraulic piston press parameters

. Average

pliioctrlapurl;; Power, Capacity_', Capacity, | Specific energy. | Specific energy. 5pe-:i1113c

(Machine model) kW kg h' (Min) | kgb' (Max) | kJkg?! (Max) kT kg (Min) energ‘js-',

kI kg!
BrikStar C53-12 3 20 40 340 270 405
BrikStar C54-12 + 30 60 480 240 360
OL.D 52 + 30 50 480 288 384
Weima C140 + 30 40 480 360 420
AECO 30 44 20 40 792 396 394
AECO 50 54 40 60 486 324 405
Weima C170 35 60 80 330 248 289
BP-100 56 43 63 469 320 395
Weima TH514 7.5 70 100 386 270 328
OLD a2 7.5 50 70 340 386 463
BP 2000 185 150 225 444 296 370
MAX 350 24 330 500 247 173 210
BP 4000 30 600 750 180 144 162
RUF 600 37 500 600 266 222 244
RUF 1100 55 800 1000 248 198 223
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§ 8 8 §&

Liod336039 33/8°

b
8

Bulssgms - Babnfibo:
FBobo - BBnemo

0 I . I I

Balizgmy - Bbgfbo

Bulisgms - Babnfbo:

FB0bo - Zomigmmozn Fhgbo - Jomfsgrroggf

opmdosbo (BMggsma)
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00mdml,  Boffoszgdol  dowowo  1od33M039  Fob3OMHMBIOL  Torogn
90



3990 gmdsls. mdzs Obenberger s Thek dogh 6583969805, GMI 50b0IbO
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Briqueiie code Press type Shape Raw material

B1 Extruder , o - Mined wood

B2 Extruder i H-::‘__ Hardwood
=] 2]

B3 [ hamber E:}__"'\‘ Mimed wond

H4 Praton . Mimed wood

B Piston - ) Sofiwoo:

060393H900L 25ddegmdol GgbGo 9g39L90eo 0dbs FdMWMBsg0 Mol
36OMEMEGH030L Lydsgdom (bsb. 47). oo drmbzol LoBJsmg Tgopqbos 21
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91



dobymo ool GoMEmdom  dM03930L  Lafigoll  FoLobomsb.  omgdyero

390092900 §omMm9600s 3OHM3EI6EGH™MEs© Yy39es 5 Lobol 86M03gE0LIM30L.

Bob. 47 336196530 MoL 3OMEGHME030

1o

an | u¥ E_LETT"B_IL’E.
80 4 {
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0 E I
Bl E5 B3 B2
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Lodystg 3000, M3 Homdmoagbl dggal 3M039G0L LHGIxko sdeols
f30L  3MmEgLolsl  (3M039BH0  ofiggds  LHMosxs, o3  HomBmoagbls ol
3M5LsLMZ39e BEYMBIMYIMBSL).

Bobogmoms  Lobglhgl oJ3L  gogrgbs  @0oabobols  3eslidor035305%Y,
095l 043l @ogdomO  HmEro bolb bBMHsdo, 0doGHmd, GmI ol ol
doLdBMOMGdG0 60300090905 Y39s MMYIBOBIoLMZOL. fyarol ymabs bgdo,
OMIgwog ImFOHowo 0gdbs 5MoLslIMZ39w0s. Y39ws ®IoLsm30L (36Mmdowo

5(69b30L 39dbmema0sl Fgwdeos obogrsms IHbgbgs 0¥y dslido Lobgldg
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18 % - %y bogwgdos. 12 % - 9y GHJbol MomEabmds Fo®dmoygbl
©5)b9b30L5mM30L 0EYsWME J0OMISL, 0doGH™md, MM, ) Lobgldg dow0sb
0505 9B 30M0dom  dog0sb  Boogro,  Bsbogrsms  Bofloszgdo oM
9300MH™M390056 s dMH03GEHO G903 dS 0TS MU.

993960396 0L Fggagd0: 9Ju3dgM0dbEHdo B39b yMMo®Yds gogsdsbzowgom 50
356599900l 2o3wgbs®y. Bz96 dg3Jdgbom 9du3gMH0dgbEHewMo  {iBgbo,
Gdgedss Lodmogds 9ma3(30 3933939990065 (33093900
(30BLAODIgonwo  ©s sL93) HIIbMLmY0Mo), GmymOE B3g6 J3LOLs
9939603963 B9 sYMBMdom. gJu3gM0ag6EGHI Mo [bgbo o3MMgdEgdmo
Q@5 939090 0465, M0 LETSEdS IMP39(3S 39339DMTs WIHBgbz0oL iBg30UL,
©5)b9b30L  39d3gMoBHMOL, AsLoesms  LobgbBolb s BMSJgool  BMIoL
393965 36010393900l botolbby.

30639 LoxgbmObg  ©sLOHbIL  Tologro  v306MB0gm  Bodgol  bol
Bobg®bo. B396 J935LMHgo gob™mIzgd0 gHmo G030l Tolsgrsbg 0doGmd, HmA
00mMJ  Foboesl  goshbos  mMgz0Lbo  M30L9d9d0 s dbgds.  Bz9b
39300990539, 930939 25HPMmIowo 35M5d9GM9d0L ©Mbggdo (EbGowo 8).
50b0dbmo  Logggbmado  20dmIEobsMgMdL  Bggbo 9650 BYd0Ib,
29930 gd0sb s  9JudgModnb@owEmofibgbol  glsdwgdermdd0b.
gb®ow 9 - By 6563969005 BsBoMmgdmo gdudgmodgb@olsl godmmzerowo
0603930 LodMsEm bod33m 030l 360369 MdgdO.

3500 8 g5HMmowo 350599BHEM9d0L mbygdo

¥603s $39MIGHM BMIJEos bobgbdg
p(83s) T'(°C) L (99) w, (%)
95-159 85 - 115 1-4 8- 12

3HM0wo 9 94396096 EH00 JobYIM0TYOMO dM039EOL Lodwsem Lod33¢M039
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: I o p; s (p)
i [p(33s) | T(C) | w(%) | L (23) bt | alaat
1 95 85 b 1 1.13919 | 0001258
2 15,9 85 8 | 1.156558 | 0,001384
3 9,5 115 8 4 1.167468 | 0,002513
4 15,9 115 8 4 1,200171 | 0,001332
5 9,5 85 12 | 0,79969 | 000727
6 15,9 85 12 | 1,007282 | 0,009572
7 95 115 12 4 1,127726 | 0,007584
8 15,9 115 12 4 1,135111 | 0,006393
9 95 85 8 4 1,088649 | 0,001384
0| 159 85 8 4 1.081203 | 0.002974
11 9,5 115 8 | 1.190808 | 0,003207
2] 158 115 8 | 1.235596 | 0,001062
13 9,5 85 12 4 0,699423 | 0,006349
14 159 85 12 4 0,923658 | 0.006146
15 9,5 115 12 | 1.173846 | 0.004268
16 15,9 115 12 | 1.236333 | 0,001377
B396  39635bmM30gmgm  9Ju3gM0dgbGHo  LOWMWO  BIJBHMOOSTMOO

993960396 0L 2* BmGdom 3bMHowro 8 glodsdols. 9dudgModgb@Hol dmoegse
doBsbL  FoMIMobs ©9333060390M©Om  dM039EOL  ba®olbL  sfbgbol
}H9939M5GHMM5BYg, ©sfibgbol  {iB935%g, HBMJ300L BMIsHy s  Fobogrsms
LobglBHYby WHIMI0YIMWId0m. dM039BHIO0L bsdolbo Fgisligdmeo ods
060393H900L  L0d3zMoz0m, OMaMOE  Imggdmwos EU  LEsboostd@gdol
d9L50500bo  FYsM0  BOMBLY393900LM30L. EU  LEobood@Hgdol  dobgzom
06M0393H90L 943 39Ma0 bsdolbo, mw dsmo Lodzzmozg 1 — 1,4 3p/0d?
LoBO3MGdF0s. PMOMMIMEO 35M539GO0L Jobgzom 3bBOOWO 9 - ©sb B3z9b
©53(bgbgm 7 d603930. B396 393DMAgm 36M03930L BMIgdo, Loa®mdg s Hmbs.
50b0dbmo  dmboggdgdo, 0943696  LsdSBOLMm  dmMbs3999d0  Lod3zcm039900L
399mbOM3Wgws©.  dM0393Hq00L 100330039900  ©IMT390)o  0dbo
bbgoolibgs 8509853030900 s LAHOWIGHMOIo dgomgdom. gbGowdo 10

39230005 3obowmom ANOVA Test 89092900, 053 8ma3399b 0ol 0ddol
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bodwoqdsls  Ms8gboe  36003bgem3zsbos  s0bodbme  3MmiEgldo
A99396M53 M, Lobglidg, 15935 O BMSJ300L Dmds.
3b®owo 10 ANOVA Test 99009900
Variability source Square Sum | Degrees of | Average Ratio I Value I' Signification
freedom square

A= pressure ,pt 0,0210523 1 0,0210523 340 0,923 3.

B - temperatue , T 0,135857 1 0,13857 22,37 00,0000 1.

C — moisture W~ 00709649 1 00709649 11,46 0,061 2.

D - fraction ,,.L” 0,0107137 1 00107137 1,73 02152 4.

Residual 00681389 11 0,00619445

03094 15

3565993900l dmgddggdol MRGM HBYlGo AoBLEBEOZMOLIMZ0L B3gb
399m3094gbgm  9.f. 3960589@Gd0L  9x39dGHOL  dgmMmEo, F9YEgdol  bobgs
d9L5degdq0s Bob. 49 - Dy

3565393900l 9n39JGHoL Tgmmo  sB39690L, MHMI  yz9wsby OO
393gbs 543L  sfibgbzoL 3HYd3gEed el s Fobvergdols Lobgldgl. sbggg Boom
MON0YIOHIO3ToML 593l 360dzbgermgsbo Bgasgzegbs d6MH03gBHOL  LodmEMmm
1093360039%g. gbars B39b 930305 5353Mmm TMEIE0, MHMIGEoE SOfgOL
99LHo3w0  356599BHMYBL. Toasd, MHmIgwo dmgwos bBMlEGo? HMIgGEo
3o s0hghl MRO™ BMLES© Tgufsgerow Logmiagl? bob. 49 - Bg B39
09230005 ©o30b6sbmm  slg3g  Bopowomo, vy,  Omame  0odbs
396bMM309gd Mo (33sEadoL FgMbgzs 350935GH03M0 FMEIEPOLIMZ0b.
50 350056900056 F396 309969300 15T FIMME Fo3MEFILYI 3M0EHYHOI:
0bggguls (R?), AIC Qo
153 M335MOGHME  d93MAoL  3G0EIO0wAL 50b0dbero

3565393900l godmm3obm3zol 4sdmygbgdmmo 0dbs JTMP 8 360¢960w3900b

9535¢0x )MH2533900L 360900l

(RMSE).

396965G™M0, MMIgeog SAS Software bsfoels FomdmoygbU.
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BD

c ACD
©  ABD
€
) cD
r§‘ ABCD
€ AD
“a
=  BCD
,E; AB
AC
ﬂg ABC
5 D
c A
g BC
o c
< B
T [ ] ™ [ ] T T T 1
0 0,01 0,02 0,03 0,04 0,05

d3M309FMHd0ob dmJdqgon dbodgbymmdy

Bob. 49 33c59gd0L OsMTs F50)doE03MM0 dmegerol dgbogdbgws A -
5(bgb30UL {69395, p, (335); B - ©sfbgbzol 3gddg®odmess, T, (*C); C - dsboergdol
LobgLEYs, Wr, (%); D - BGSJ300L bmds, L, (33)

3bOowo 11 Bs)39009Lm IMEYo godmmzwowo JMP 8 300@96Mm0)99d0l dobgwpzom

| 3

dmpyma 31M3093 /930 “’“’:‘:T]i:':“"b R AIC RMSE
model || B.CBCA 4 R7.9% _30,1238 0.055448
model 2| B.C.BC.A.DABCAC 7 96,8% -24.8346 0,035139
model 3 | B,C.BC,ADABCACAB 8 99.3%, -32.7996 0.017764
model 4| C.ABAC.BC,ABCD 5 04.3% -35,5702 0.041982
model 5| B,C,AB.AC,BC, ABCD 6 96.1% -33,239 0.036413
model 6 | B, C, BC,A. D 5 91,3% .28.8272 0,05183

394960¢0ds  Jogdo@03mMds dmEgwds mbs Sfgmml  sHbgbzol
36OmEqbo  sdomdsg  B39bL  Fogd  5MBg3960  2039ms  IMEYW DY, LSS
B0 Y4g9ws 35659930 (16939, 9339603, Lobgbdg s BMOJ30s).
do0sb 36033690m35605, MM 50b0dbMEo dmEgeo F9oiEegl Yyzgws 58 mmb
356599BHOL.  2odmm3gdds sb3z9bs, BT, sbggg dowosh 860dzbgwmzsbos
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MOMO0YIOMOITMIOIOYgds.  LEdMEM®  IMYrol  obsobols FgMbg3z5d
3965300M35  3003H9MH0Igd0l 06030 MMHO IMbo3)dgdoL Mmd0gIEMMO
d9LPogs s 9M9ds. 59996 godmdobotg B39b s306MHBogm ,,model 3”.

99090 bsdoxo ogm 936 @dMHMBYdMEo  3oM5T9EMm9d0L
3996256000905 969 J9g35L90s. 530l Fgx35Lgd0oLM30L B39b godmzoygbgm saMgmag
JMP 8 Software, oliggg, OHmameE 53gds@0309Mm0 Imgeol bsdmErmm bsbols
d9L593695 5 2oLBYIMOTYIWSE (0b. FMEOIMS):

(4,98371-0,0261781.p—-0,0410292.7-0,620594.w, ~0,015446.L+0,000228845. p.T+
| 0,0031851. p.w, +0,00528717.T w, ~0,0000273004. p.T 2w, ]

p —€ ;\33/83

— 1.3 1
L]
o
=
S
e 1.2
-
S
[
&
£ 1.1
£y
#r
o
< 1
3
=
c
>
0.8
w3
[
<
g 0.8 . ; ; . . :

©oFbgbznL Fbozo (835)

Bob. 50 30393 0L LOI330M030L HIMI0YOMEYds [Bgb30L B935Lmsb bbgsslibgs
5{bgb30L 3H9339M0EHwIMHYdOL O™ (W = 10%; L = 2 90)
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dsLoegdoL LNbgLAY (%)

Bob. 51 3m039EH0L LOT33M030L ITIMI0IOMEGds ToboErgdOL LobYLE LSO
Lb3oslb3s afbgbol ¢gd3gMsd ol MU (p = 155 d3s; L = 2 30)

e
o 134
er
e
2
e .\.\._
o] o ———
— o
E: o WS 115 °C
o i T A 105 %
B A
c _-_-_-_-._'_'_'_“'—‘—-—-—-—-
5 \ 95 °C
2 85 °C
2 1
o
€
o
¢
-,E; ﬂ.g T T T T T T 1
[=) o8 13 1.8 2.3 28 33 3.8 4.3

gH5gdpnol Bmds (99)

Bob. 52 3m039GH0L LOT3IZMO30L STIMZ0YOMEGds FoboEgdOL BMOJ300L BMASLMO
bbgoolbgs sfibgbol 39d396msd Mol O™l
(wr = 10%; p = 15,5 303s;)
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50bodbo  Fomgdo@ozMmo Mo  Asdmlsbmeros, 9396
©0MO6qdmEo  dmbozgdgool  3966dgBH®mgdol  dobggzom.  sbodbmwo
390 35600L05, MM bBob bsbgBbolm3zol s FbMEME 356(15d9EG OOl
Log3gbMadOLZ0L 3bMowo 8 Jobgzom. 3 dmEErol Lodmswgdom, B39b
3030090 0blEMd96EH0, 00039E¢0L Lod330M030L, sHBIB3OL FHYd3gesd MU,
5(bgbzolL §b6g30L, Tobogrgdol LobglEol s FMOJgool BmIoL 9x39dEHwMs©
@5 UHOsxns  30MmabmBocmgdolmzol.  s0bodbmwo  ©sdm30©9dgdqd0
39J96oco  0dbs 8509350300  FMmEIErol  Lydewgdom bol  babgMbols
060393H900L 9ON®IMHJ0560 IfbgbgzoLsM30L.

©59M 300090990900, MHMIgdois bshg96900s bob. 50, 51 s 52 - Dby
SQ3BGHMOIOL, MHMI 93300390 356539l 9d30m  3B0dzbgEmgzsbo
393965 30039@0L LEdMEMM boMolbBg sfibgbols 3Brmglolsl. Bob. 50 - by
B396 89230005 ©o306sbmm, MM dM039E0L Lod33M03g 0BMPIdS IHBgbOL
AH9939M5GHMMoL s ©sfibgbgzol  F6g30L  BOILME  gMms.  sdSEO
A99396M5GH Mol 9dmbggzsdo B39b 43306MH@Gds MRGM  Jooero ©HIHbgbo
06939, ®om5 d0300Mmm 3603930 03039 batobbom s 30M0Jom. sa®sd Mbs
500608bMl MM Joowro  gddgMo@®s M39m9gLos 30Mg dowswo (1B93o,
06060l 3eoliB0x035(300056 godmdobsty.

Bob. 51 - Bg B396 99a30dw0s ©s30b5bMmm, MM 36M039G0L bLod336M 039
0BMmYds, OmEs  0HBMEIOS  ©sfBgbzol  3H9gd3gMoG s s  IE30MYdS
dsboeEgdol Lobglidg. Bomoeo GgddgesdMs @S WBSEo Lobaldg, saxMgm39
39605  0gbobol  3eoliBoxozs3oolmzol  sfibgbol  3GmEqldo,  Gos
39653060390 30609 BMIoL bs{oers3zgdol Mm3909L G9gmmgdsl. bob. 52 - Dby
6563969005, OH™B 06M03gEHOL 10330039 DM, MBS 0BOIds OHBgbz0L
A993965GH OS> s 930609 oboegdol BEMOJ300L BMTs. S8 35699xEBHMYOOM
B306 30mddggdm s FodEHMm  dM039B0L  L0D330M039DY, 9MLdg oL
LGB0 MOMBIDY, LOTogyMgbg o  9GHIMLGRIOMEB  BHgbol  Jmsboddols
030L905%g.  gbgbo  9M0OL  doewosb  8B0d3zbgrmzsbo  BdM0393900L

A®9bL3MOEHOMGOOL, oIHBOI0L s Fgbsbgol 3mmboom. bsb. 53 - by
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6539690305  Babgmbols  dM039@0L  Fogowomgdo.  LMomgdbg  5E30Es©
d9L59R69g305, MMT  ToLoEgdoL RMOJ3ool bmdol Fgdzocmgdom  dM039GOL
30D995¢)MH0 baMobbo 0bMHYds.

Bob. 53 303930l 30O boobbols smMm30gdMEgds
53M5J300L BMAsLb

Bggbo  9Ju39M0TgbBHOL  FMszsM0  BoBsbo  ogm  sEIM39P0bs o
0533300390Mm©Om 35M539GM90L, HOMIGd0E BJR93wgbsl sbgbgb 360393 0L
10933600399 - bo®olbDY. 330603909035 @EbsEYM, MMI  BGH0IYEHJOOL
bsdolbbg  yzgwobg  9600369cmz9b  Bgyo3ewgbsls  sbgbl  sfbgbzol
A993905GHMOS s Fdoboergdol  Lobglidg, obg3g 98 MmMo  356MdgGHOOL
MOMOYONOITMIOEIIMWGds.  Fo0gdoGozmdo ©@s  LEHO®MIGHMOMwo
0bLEBHMMTI6FHJOOL godmygbgdoom b3z96 993dgwom 89a39Jdabs Bs9gdoE03 MO
9o bob babgdbol 9Hm©gHdosbo sfbgbgolbomgzol.
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2.8 76039MLsMHo 36O FMfymdogrmds 93MmEMy0Mo©
LB B0MLL{Z530L Ho®rBmgdolomgzols

9m39039 bgdmo s@fjghowo 33wg39d0L Lsgrdzgerdy, B3l dogH
390050939300 0465 d9Jdbogrogm MboggmLowrmmo ©sd(jbgbo dmfymdoemds,
OMIJWoE  390m35¢olobgds yzgws H9dmddgogdom RBoJ@GMM9dL  dyso
00mb5§3530L FMOI0MGdOLMZOL.

50b0dbeo dobbom, B396L doge d9Jdbogro 0dbs dgo®o domULsfzsgol 5
©53(bgbo Imfymdowmdol (65b.54) gdu3gMH0dgbEowmMo boEIo IMYELo

d9Bowdo, Moms  MIMOOMWO  33¢93900L  899gag00  F9dm{jdgdmwoym
39mE 3995 BsERIMDY. 30039 9JL3gM0Y6EIE Bl Ao5Rbs
300M53wo03MMHo  53d6Ms30,  oobo®o 1, yndom 2,  dmb3go
3oL gd0LYM30L 3, sAIBgbo 3963960 4 s 30 39EOL A9TIMIEbO VGO 6.

Bsb. 54 306390 9Jb396H0896ESW M0 Bl bodwdo
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Bob. 55 3063900 9du396H0096E oMo s[bgbo Imfiymdowmds
94985 3OmEgLoLLL

50b0dbmo dmgwo (bsb. 55) Fo®mds@Ggoom odbs godmEowo bol
Bobg®bol  3M039BH0Mgd0L  3Mm3gbobsl,  dobo  odfbgbo  dMb3gMo

00600096 Mmmb3Mmbgo 96033900l BMGIol BmesolL 3O Mmzowqddo

9mdagme Lbgmeol (bsb. 56), G@Iwol MHgaMwocgds bmM(309IIMO
059300530 J56Bg00L Lodmsgdoo.

JsB6Rgdo

wHdffbgbo
3mbzgto

bob 3Go3gdHo0

Bob. 56 sdfbgbo dmfymdowmds mmb3Mmbs 2560339000

53(bgbo d4639MH0m
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Bob. 57 sdfbgbo 363960l bgwo

s3)bgb dmb3gMTdo (bsb. 57) dmbggodowo bol 10-12 % LobguEol
9Jmbg Bobgmbo 2, 863960l 3mbMLmEmo bsfoosb 1, ymdol Lodmswgdoo
fo0bo33egds  odfibgbo 8mB39MOL  IRMEMIGdgwo bsfowolizgh 3, ol
©OMLs3  Bobg@bbg dmddgo  IMogz5e®gMdosbo  @s)bg3s, GmymedE  9u
s0figMowo  0dbs  dmB3gMolL  4gmIgEHMogool  dglfiogerolisl  bgdm  msgdo,
0J0909d@s BH3096 TobogrsDg s 9bgbs ol gosbs33wgdL 9339
©3x5mMm3gd9wo 3 65339007MH0L396.  ¥60393H0MgO0L  EMML  IMEEMdOL
033000600 399306905  (BobgObol  dmdmomds  3mbMLbmo  Bofiowrosb
9x83MmMI9d9w0  bsfoerolzgh) smdMsgs bobmbol s  Fobsswdpgymodol
doegdls, oL JJIROIE 3OIMMOz30LWREGdIMwo 969005 LoMBdML Lsboom
003935 bob 3330900056 0gbobols godmygmazsl, Moz Fobs30MMdYGO©S
fo6dmddbowo 8Mm039@0L dogbom s Bgs3omBY bsfowszgdol MMHmoghom
393530069050.

50bodbero 3MbLEO»MJ300 530L0 3™bLEGOWJ30Mwo
5300989090930l 250Mm, 39MHdmE, FoEswwo dyMdbmd0IOMdom  ILL{BbO

AsLoegdols  39mIgEHMoeo  BoboliosmgdEgdol  33wowgdol  dodsMm,
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3990MbgMs Fosero IMdbmd0sOMBOm, HOL 25dm3 bsFoMMIds IFHgbo
0B3960L 3mbMLmEo Bofloero 3MBLEHMI300L MYAMYWOEOHGOIL POMPOIEOM,
o3 93009996 1odbgEggdMIb 0gm WH393806MNONENO.  TOYIWOMO, YY)
@3LOBbgbo  sLoerol  Lobglyg 96 gMsJzool  bBmds 8033w IdMS
06M0393H0MIO0LOL,  LsFoOm  bEgdmEs  IHHgbo  dMB3gMOL  3MbMLMGO
Boffools 3mmbol goBGmEs FMez5¢gMdosbo sfbgbgol Fobssmdgymdol
doqgdoll 8993060 00LbsmM30L,  Goms  @IHbgd  awdlb  dmgbobs
060393H0Mg0Mo  bobgMboll oo gds  sdfibgbo  dmb3gMob
©5Ix8MOTGOw0 65339009900l 396. BoaMsd, 09, 03039 J0HBHBYO0m (IVBLfBIbO
dsboEgdol  356539GHMJIOL 330 gdy),  LoFoMm  bgdms  sdfbgbo
0mb3gMoL  3mbMLGo  Boflogols  3Mmbggdol  899306Mmgds,  s0bodbmro
399dwgdgeo  bgdms Lo 9FoOME  sFoMbbowo  bsbggMo
Bo3MYo0dgdmEo  0Mm039GH0L  290M, Mosb  Bsdmygsodqdmeo 3603930
3999909090b bos 390mbggdol 99330MgdsL, Mol 35dma LsFoMm bgdms
doowosbo  ©id(bgbo  3Mb39MOL  ASIMEZ0MMZS, ©s  3MMbggdol
©MJAY0605. 50b0T6MWO MomYMBomMO FHSMOL godm IMMMEGOLICO 0YM
506086990 ©sd(ibgb - 35060H039E MO0 dMFYMdOMdOL 9Ju3IEsEHSE0d.
dobgogs 0dols, MHMI s0bodbreo dmgegbs 9@IMYIS 0TZ05M
bobosmb, 0oL A5dM, MM 8M03gAH0MJOOL E9dbmemyommo 3OHmaqlo (bsb. 58
@5 59) 3080bsMgmds B396L doge 89dw9ds390w0 LOEo GHgdbmermyor®o
303wom (bsbg@bols owgds, BsbgMbols sbs®olbgds - LgdaMoEos, bobgdbol
A9b6056MdOL  2oblobEgms, bobgdbol dOmds 10 — 12 % o dgdyma
06M039H0M905)  LsFoOm©  BI3MZogm o 39399dx™mdgbgm  [bgbols
3MbLEGOWMJ305 0bg, HMI 030 LEMEP0sE FM30IOIIO 2obs ILL{BYbO
00mdsboEgdol  JOMOMIEO  BoDO3MMO S  3gMIYGBHOOMEO  BodBHMEMmGOOL

©93930960L 6.
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Bob. 58 LoIOMBOIL oMo sLOHBYBO FobogrgdOl Bobsliosmgdargdol
d90mf09ds

Bob. 59 360393 0L LOHYOo FHgIbmemyomEo bsbol bdgds

Dgdmmomfgoo  33¢093990L  Lsgdzgwbg hggbl  doge  dmbgoos
sdfbgbo dmfiymdowmdol  3mbLEHOY300L 3990x M9l 9do, 6oL
Log3mdzgandgs B39 dogomgm  ©id(bgbo  Bmfymdomds  ©sdsEgd0mMO
adoom 3, HMIgeoi sdfbgbo 396396MH0L ©ToEHYoSL Foedmoygbl (bsb. 60):

107



Bob. 60 sd(bgbo dmfigmdowmdol Lggds sds@Hgd0mo ymdoo

bdqdsbg (Bob. 60) JoMMmdoms b5B3969000 d[bgbo Imfiymdomds,
OIgbsg 2o9Bbos  Boboggdol d9dmdGsbo ymdo 1, doogs®o ©sdfbgbo
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