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information in: http: www. geocities. com/chhatra-sharma/ecotooxicology. pdf. 17p.

e J3s gl VY

Al pole 5.55,0laS (g ilers gy cwiige 5 B (slo Al

alg,S IS a4 ke JBIo j0 o oleitl ae ojleds 5wl (6,105 00e bgnds a dllie yie yo ol gl
[F] o 0% )3 digas aiile

(il psle) Zo e 5 (0 B slo 4
Sl Glp € iy A il Olmio b amio 1l L5 gl g ime pb b i Solgils ol



OYF VYY) o tigds didigh o dy Sl 3l olael yizmen (s Olrao

05 8 sl B 0adaliS o ol Sl g s B b Gerins J93E) (sl 2
CFYF AYPA i) o

P gl gl BT o151l j2 sl ooy glr ) ssiny Sy ) iz 4 (e o S
A dals> e Sleb Lo Sl e o 5 098 o0 SIS

b ol cul a3 el ools gl Jlo G 0 JJ“;Q SOl il il g w4 a5 Syge yo
Az el qlie )0 pms 9 963 aleto oo 51 Lap T eple Lo JUST jo €0 5 €l (g b o bk
(V8 VWAR () Jlio (sl 1095 didogh € b «ch ol jos 0 Ol Lo i Solgils b
S olgils ab) oolaiwl 850 anin &y 0,Lil L g cawlin CeaS L Jola 5 s jloges «pyglas o puSe a>gs
Dl dog (azmao o leds ¢ Lal o ot g

5 Tiff coolio LB L (300 dpi) gl jo alais Yoo zgdg b Jlas o loged 9 polas dauSe NF
Ligds dllde daponds lailBlam b jo (oyie pogdle g ags AS 53l

OF Jsis Botngh Bage &1 v ef 5 Wosinsh ool i ol il allie s ot 10
Pl plGo 53 ¢ oSS 5l g 09blo Culs 11 Alie Jlojf deliagas ol Jotas boinns w392 Saly>
RECg WY

Sl g8 8 50 ol 00l il dabogad 0 a5 Jjs0 ples 4 dlas glroningss ;) g slaws NF
oled (55 Cwle o by led 9l 5 i e oty (all o540 et b Bl Lol
Lol gy JBezslgz o e wdlel g Wrodin s

bug @ p o con ol cugal 5 ilwlng g 6l Sl plesl Sl e Wlie (Bpdy 2l Y
Sy 22lg3 Jotas Siay i Xl 4 9 j0lo aslibad Jgtns poke

S o il g 995 deliogeds gubo |y sianls slaallie (315 VA

e S35 s Sl Wyl daallie ;s oniir las CJlas .14

el (B) 035 bige & allin y2 40 7 jaie glaaisail L cos Y

el @l 35l Lo b aolsS g baaloee plos ,o o315 5 oad piiie (slaallie Gla Y



VY

Yy

Yo

AT

£

AD

ay

VoY

Y

,

aslllan) (3 95 (%39 oAy 50 LIS (s3I HLacil 5 (535! (D 9591 2
(cr938 bl 58590
S350 )3 (8 e 55 el Jgm,
SH] (5319 (512 (59 )8tws (b 5o Sul> 0 )lae
o9 Lo o
JeFadigs )5 & Jlpl 95l 08 00 Comwlis (o)
bl s 5 ol 48, ‘6;.,{.\”&[7.;& dosro
0al 99990 5 9 jgmiiS (M 5 Doz (Sl 9 (S0 GBS i (o) 2
b LgesT o Lols 4
Wnidld pd aiii A5 )5 50 FS adgi b)) g b oLl e 9 (2Ll
(MDF) Lausgio
932 G (a0 « 5oL £ )15 e (5138 e (G55 > dabold
S5 by <50 ooz w9l 9 STeledrg0 STHg Dl yed g, o)y
(&g jlo oylins] (53 590 andllno) a8lw elais yo2xo o (Fraxinus excelsior)
odlyple Lo, o el ol (M 323 OI5LS, (oizme (2 s o
9 15 oyl Sl3 1o s 139 b ol bl g dw aliae 10 IGF-1 45 ol
bygaeilo
25 el o9
900,5 0353 (0 il gy (1 ylmo g YIS Sls Lliko zobw gl dss J5 b
(Apis mellifera) Joms you 3 s SolS Cunro
anldl, iy Lol o cuallelnd dazme ol ime G ol e ¢ bl 4nS
Rl oS § g S il g il 9 Sao 8 sl 1 olisinl g (g3Lwed po3s
axmig Plow 5192 6ok 9 Gy e



1YY 239550 (19T bz gn oY 10,5 Sl St Jalod g (ouy
Ol (e S o8 o
WO a1 T cadlab 5 loand SlaS 5y il 09 3 oo S 95 56
Olxodl Cawgs ojlas
ol po Jhlid (Sigale  Bolo Lol cogls Lons



D g (P

o 3l e oy sl B S8 el sl 9 lie Cudgione g ol )3 Camed (sdelas A3,

b a0 s Mo " 5 " Jlad” (slygiS e (S5 catlge sy > e SSS 5 Bk
ol ol Gl G oy A o)t Sl asll (gl Y b Sl & LS g laiatins g 18 Slass
Sy g b lbdsye » ludl AVetuene (oS U a4 W8] gladad 5 bl ol
et slaglpn 1085 4 SR gl albgoge g0 by 5 SB ol gl Sl Sy 58
ol Ol > Pl 158y ol e 3 9 (2 0 (2 eSS (Seqe (g bob g Juw b
5 ol g 3 (owlul ()Sil pas Sygo 3 bl il 035l )3 1o @ 1y Jlad (S5 g ool (S o8
b @l ono Copdo sl 92l) Sladely (2985 4 Cond SS9 pegad (al O ) Sl
S s el oS b sl s ) 51 (onlil mebie o ole cyein b cyweg 55 i e sl Sl b &
2 ool 29 Wl (Sen i g a8l drug 1S (3bolie )3 ofgh bl I 68 428 (gl (SIS g ol
4 Cod 3 Gl g Gl e 2ol (gl > (ol slapllss Jdlyy Sl (6500 g esiloSind IS
3 ool ISl &S go50 4y mlio Cpin I gy g (Blaie odlatul 9 (eobls mlie I cudlisl 5 Ciluo &g s
Slllls ojg> )3 (o il o o Sitimgly il dagio 55 1) ot Clgiuns 335 puso (s sloJud (gl o
ol sl 03,8 o ol b ayo ol (gloaion; 3l (gl g aoracins Slilas (ST 5 Ol og5lis
S50y b B 29y 00yl IS5 g (3l sl (Byme laoj nl 3 ol sl g o Stng den Sl e
2 @Bl codo g b plio §uisu il copie (ln |y g slaoly (5)sld 5 ale wax (sladyglis
Cungjlaee (o> dagpdye sbaglojle ((Hgdp ((gd slasles (e 5 GHSCuslis 9) Gl ) (Sl anel
e 5 ohgt dnels (clicl dod 4Ygtue 5 AilaBTogs ( rox plainl 135 o ALK asels DT 48 4

Syl el 4 o LS Lo (gl 5 mej 3 1y il Ao dine) Wlgi o (6l dnols






Quarterly Scientific Journal of Technical and Vocational University
Summer 2020, Vol. 17, No. 2, p. 13-21

Journal homepage: https://karafan.tvu.ac.ir/?lang=en TVU
o :10.48301/KSSA.2021.119204 @:2 .1001.1.23829796.1399.17.2.1.

E-ISSN: 2538-4430

#% Original Research ISSN: 2382-9796

Estimation of Energy Balance and Greenhouse Gas
Emissions in Dairy Farms (Case study: Qazvin Province)

Rasul Loghmanpour Zarinit*#, Hasan Nabipour Afrouzi?

1Faculty Member, Department of Agricultural Machinery, Sari College of Agricultural, Technical
and Vocation University, Mazandaran Province, Iran.

2Faculty Member, Department of Animal Sciences, Sari College of Agricultural, Technical and
Vocational University, Mazandaran Province, Iran.

ARTICLE INFO

ABSTRACT

Received: 04.26.2020
Revised: 08.23.2020
Accepted: 09.12.2020

Keyword:
Energy

Economy

Inputs

Cattle farms
Greenhouse gases

*Corresponding Author:
Rasul Loghmanpour Zarini
Email:
R-loghmanpour@TVU.ac.ir

Investigation of energy consumption and its management in
industrial and semi-industrial units of livestock breeding is one of
the most important issues in economy and energy of these units.
The present study was conducted to investigate the energy flow
and greenhouse gas emissions in dairy farms in Qazvin Province.
Data was collected through questionnaires and face-to-face
interviews with 62 dairy farm managers. The results showed that
the total energy input to produce one liter of milk was 27.8 MJ. In
addition, livestock and fuel feeders with 48% and 29% share were
the most energy consuming units. Energy efficiency in this study
was estimated to be 0.25. Greenhouse gas emissions were
calculated to be 0.65 kg of carbon dioxide per liter of milk and
among the inputs used, machinery and fuel accounted for 72%
and 24% of greenhouse gas emissions, respectively. Based on the
results obtained, it is possible to increase energy efficiency and
reduce environmental impacts by replacing low performance
machines and equipment with higher performance ones and by
consuming natural gas fuel instead of diesel fuel. It is also possible
to reduce energy consumption by appropriately managing diets
and using optimal nutritional patterns and suitable nutrition.

& © 2020 Technical and Vocational University, Tehran, Iran. This article is an open-access article
am distributed under the terms and conditions of the Creative Commons Attribution-Noncommercial

4.0 International (CC BY-NC 4.0 license) (https://creativecommons.org/licenses/by-nc/4.0/).
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Due to the development of human societies, food security has
become a priority. Technological advancements and introduction
of chemical fertilizers and pesticides have provided sufficient
quantities of food in recent decades, but food quality is
questioned. Fertilizers from natural sources might be a practical
solution. Coastal farmers in various countries have been applying
seaweed for crop growth and development for many years.
Nowadays, with technological development, some species of
seaweed such as Ascophyllum nodosum are cultivated and
processed as seaweed extract alone or mixed with other fertilizers
to be used by farmers. Although seaweed extract contains small
amounts of mineral nutrients, it has been applied widely as a
growth stimulator for improving and accelerating crop growth
and development and eliminating environmental stresses.
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European grapevine moth, Lobesia botrana (Lep: Tortricidae), is
one of the most significant pests in Iran and the world. This
research was conducted in three parts; the first part aims to
measure nutritional indices of L. botrana on ten Iranian grapes
cultivars, the second part of this study is dedicated to investigating
the physical and chemical characteristics of fruit cultivars, and the
third part is related to larval host preference and moth egg laying
preference. The results illustrated a significant difference
between nutritional indices between grape cultivars. The
cultivars Sefid Angoor Ghoochan and Sahebi Siah revealed
antixenotic and antibiotic properties against larval feeding, and
also showed ovipositional antixenosis, demonstrating their
relatively high resistance against the aforementioned pest. The
cultivars Rotabi Sefid Zarghan and Keshmeshi Bavanat were
found to be relatively susceptible cultivars. The findings of the
present research offer fundamental information on susceptible
and resistant cultivars of grape against the pest L. botrana.
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In the present study, the physical and mechanical properties of
fire retardant treated thermowood of scots pine (Pinus sylvestris
L.) was evaluated. Specimens were impregnated with %7 solution
of borax fire retardant for 40 minutes at the pressure of 4 bars.
Heat treatments were carried out at temperatures of 170 °C and
190 °C for 3 hours. Surface quality, color change and glueline shear
strength of specimens were verified. Surface roughness according
to ISO-4287 and color change according to ASTM D-2244 were
studied with variables of impregnation and heat treatment
temperature. Glueline shear strength was measured according to
ASTM D-905 with variables of impregnation, heat treatment
temperature and resin type. Results indicated that borax fire
retardant increased surface roughness while heat treatment
decreased surface roughness. As heat treatment temperature
increased, the surface roughness diminished. Color of specimens
became darker as the temperature of heat treatment was raised.
Fire retardant treated thermowood showed the most color
change. Impregnating with borax weakened the bonding strength.
Glueline shear strength in fire retardant treated specimens was
higher than fire retardant treated thermowood. Fire retardant
treated thermowoods displayed greater glueline shear strength
than thermowoods.
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Cleaner production helps preserve raw materials and water. It
also eliminates hazardous materials and reduces the amount of
emission toxicity as well as waste in the production process. This
type of production is a universal strategy to make the necessary
changes to technology and industry. Since factories of medium
density fiberboard face such problems as excessive energy
consumption and production of significant amounts of solid
waste, reducing the adverse effects of these problems, in line with
cleaner production strategies, should be considered a priority in
planning. This article describes the results of the first phase of a
research project which aimed to prioritize the cleaner production
criteria in a medium density fiberboard factory through a
hierarchical analysis process. After rigorous field research, the
main criteria of product improvement, process change, recycling,
implementation of BOM system, and human resources were
identified and subsequently divided into 62 sub-criteria.

& © 2020 Technical and Vocational University, Tehran, Iran. This article is an open-access article
am distributed under the terms and conditions of the Creative Commons Attribution-Noncommercial

4.0 International (CC BY-NC 4.0 license) (https://creativecommons.org/licenses/by-nc/4.0/).



https://creativecommons.org/licenses/by-nc/4.0/
https://karafan.tvu.ac.ir/?lang=en
https://karafan.tvu.ac.ir/article_119213.html?lang=en
https://dorl.net/dor/20.1001.1.23829796.1399.17.2.5.9
https://orcid.org/0000-0001-5159-402X
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796

TA-AY Y D)Lows Ay 8,99 draa ‘_,sz\:
https://Kkarafan.tvu.ac.ir/ :ay yis (w51

d :10.48301/KSSA.2021.119213 @:20.1001.1.23829796.1399.17.2.5.9

YOYA-FFY - 1 S iUl gLl i 2 Jlo, o
YYAY-2Y45 1 als gLLS '

(MDF) bawgie dipmild

\‘)% CHB e ‘rdbbiw E)l)‘ WS cvd}:{}.c o *\d.xﬁj)p (> dabold

.Ol)_{l ‘Ol){j ()t Cugyi oKy ;@A.Jo @l;a 0aSly ‘Lg)'.l’lw dLma.\”T)é 9% &L}..o (w0 ‘«5)53 dgﬁ.}b =)
il S 5 oS b abio 0315 LN 5 g o 5 pole 09,5 Skl ¥
ol S 5 oSl sms aobie 23S LK g g mliao 5 pole 09,5 sl —F ¥

LEVLEN Al wleWb!
5 SUlas adyl slge 50,5 ik 65,50 o] gl Slge Lads s 5SL oS WA/ YTV callie il ,o
ol 958 e ader anl Job ,s baall g 0t Slgs Caens 5 e alS VA5 Y e (5,555
Caro s SiESS 0 ko yge St sbml jsliteas Sl o0,e8l, g WY/ 5 sallio oy
G yan 9z Mo b Lawgie atonils yod 4155 aails S a8 bl 5ol oo
azlge g B adsl Slge 5 dulr Sluls (s JB jlade adss (555 45 8519 S
Goslinl b ogmpa 50 1) oMt (ol sgm Ol 2als Wb 1V axsb 6oyl Wy
G @l 5 4 Alie ol ims I8 03 slaadliy Cyglsl 50 Sk adg FSL Ay
W5 50 Sk adg laSal, 5 lagasls guucadyl (Slidas o35n Jsl (MDF) Lusgio stpudls b yud 455
o ibnies (olpmalads Jelod ald By 4 byt atendls jod ass oadld
el 3 BY 4 cais ol 5o SSL wsi Lol sl asle Slawe lidss oy
5 BOM ol gl 2l bl b yois (Jpame o) (Lol (a3l & 4o
B e 5 bl (Ll sloeyls s Sy s> 4abolé 3 ghumno Db i
(S P Comy
F.H.Khorshidi@gmail.com

& © 2020 Technical and Vocational University, Tehran, Iran. This article is an open-access article
am distributed under the terms and conditions of the Creative Commons Attribution-Noncommercial
4.0 International (CC BY-NC 4.0 license) (https://creativecommons.org/licenses/by-nc/4.0/).



https://creativecommons.org/licenses/by-nc/4.0/
https://karafan.tvu.ac.ir/
https://karafan.tvu.ac.ir/article_119213.html?lang=fa
https://dorl.net/dor/20.1001.1.23829796.1399.17.2.5.9
https://orcid.org/0000-0001-5159-402X
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796

OyKed 5 Gl ya5 S dobls FA-AY (0YA0) WY (315 i) — sole dolikiad

dodde

5 SYgaze anlb lp gala (Fran b 31l Ko yete 315 5l cenl )l S SL o)
o paly by ol e j e 5 Ll sl 55Tl BT el 5 IS (oaoil (il 3Bl jslare 4 clons
72 e Glaelr il jshaieds Sezge Lo 5 50T )0 his e Dl sbml jslaieas Sle
Ailgs oo Lol el aBlianngl cunn Lams Lrd> 03I L 5 in SSL ey pogis cCowl Hlauly anwgs
DT sss Jols 551, solazdl Pl

ez el g BLII 1 glaSs ol a5 ol g (glamio 05 5)8 camgie dinils o auss
Rodle 258 o b T CehiS 5 la Sy 45 2dlios aleard Sl K0 5 poe caraall 05 0l
Sl )00l 55l hr s BB Sras 4 ki chgie atiudly b aS (alerd olge 5 L)
Bbse 6551 Bran (Y gaze (nl adei b bl pe (Gt Luse Slegdge (n et

W8, D)o Ol wlite bl jo a9z 00,88 Olxio 65,5 Glyime a5 (gl Dlallas
o)lpS Sl 4 (g5 oo Glee (nl 5l aBlion (Bran 6551 w5l osyol 8l Coeal e a5 o
Sloizme liee a5 9,5 o)Ll G pal )3 (rSimdans jod 40505 5 Coz00,5 455 wdgi 5l gy o3ly)o b
V] el s 4 caSeyio p Jg5lKe YoV oY gV IADS ply s 4 00y ol slaos gl )8 sl 555!
85wz lop ISBIS 5 08,9158 58 ol (53591 (slgizme anmlone 5 (2l & 55 (Vo0 %) o) Sem g Joe LY
JEg o g il py Clacia (50 S e 2 Jo3S TITAY 2l Cozros 5 a5 (65,31 lgime Glie
D] st ailone oo e o Jo3l50 #1355 (pKimdass b 455 (65,31 slsioms Glime Guizman ooz
b oply oS sl 1) 6553 lgimme ladie WLl o Cazon 5 anss ails )5 g0 oL, I L (Vv 0) gy
a3 65,5 Slgiome Hlaie 15 (VAAP) Jol) 5 gmgY 0] 8,51 cows @y ass 2, 55lS 5 JoilKa ¥V 5 ) ¢
LP] o5 s a0 caSo e Jo3lKe VWY WLl jo 1) e b

iz g pule, JBlas 4 a5 sl slaist ar aul bawgte annils b ais Cais 3 6 5050
b a3 A5 s cwlal Blase ;500 5hams 18 )l se Glejed job ar |y cao ] ol alius
(e sl Sogll 5 Sllesil adg oley adds lEl ol B pas Gl 5l ot le by 4l
gl e Slals SRl adsl sl slse pas Gl OIS el 5 culage 255

5 ool 4y 5l 1V saigd o Can Lo 50 (i B 5 55T0ks (Sogll 4 e S iy 9 )lpe
Sebes bl mlio cnl 5o G 5l G Blge Crl R8I0 9,00 5l ST S i DLl

owrlnd (g
P algh S brwgio diusls yud s K, 50,105 5T slagas s (oLl

o oty gie denls b A5 S 50 5SL wy slaacs I35 3T Glapasls olelis
5 obolis )5 51 818 5 alas 5 (les i 5 labols Sllhe b 5l 35 sla el b ol a5 el
a5 (6ysb 4 1030,8 s (el jo Laadtie ol 3l 5l g2 g ) (Ao wie leslaul b e ol laasis
Sl s Y Jgazme 2ol -V bl et gy 4 a0l o Sl adys b el (slaasls
il 2ol (as i F0 55 g Sl slaale o -0 cdl3L -F BOM' allas g ! -

1 Bill of Material

\A



FAAY ((IWAQ) WY o815 g — coke aobilad gl )5y g sl o g o Lol

S sl ¢ bl oledbl ) Jgus

Eadind Jilee oSl joe

00 i £ o

eaass 5SS S5 _ O’ pdaw

¥ Y Ve 5 aisl

o weozuly F ke wledbl .Y Jgus

slewl G pde ST J o P

) - .. X i s g as L Ol
5 olKiils Axwgi 9 &y S S8 adgd

\ld O ¥ Y \ \ Y \ Slaxs

FYVELD

Jeazxo 3ol 1 gl (oLl
Auko pof Cpiired wbd galS anld by Jeame i) laoce ol il as el Slaladl plxl (Bun
g_B).-a.o u..,.a:lf 9 (o) “MA LSLQAM] u,..‘.mlf ‘51*».,4‘) B @Lﬂ‘dﬁ‘ A2 w‘)ﬁ‘ ‘) ~.\.«J94 S)9%582 9 J}M
Sz @ sl ) 005 s pi Gy Lame Jlociings  Jgame adgi 4y a5 5 SL adss sl jo (65,
139000 om0
) 0S50, 50 et ol pl 50 psz milie Cudgaste 4y 4z g b tadgl oolo duwdls ddld o li8l -
L elosz sl eolaul ez (Sloladl .ol ppe jlwe (292 adsl pB 00ls (6,55 4y j0 Cario
S8 Py (o 1y adsl cole Wil s p LS o K U S 3l glatie glandls Lol,8
B9 0o (5,90 0 Sl 9 29z adsl eole Wlojly ralS cely fuien ans
Jlysdys8 bawaalle 8 51 cidu 03Kl o9z (Sloladl 1o o 0,8 b susds Jlas! 3l solisw!  -Y
ae Ol Gials jslaie 4y cumalle )8 0 sl canz 10 09l 4 supalle s Jgo s ialS L g
IV] asb o ol Jgams 3 0y anlp s aes (slooans¥T zals
@ b o)b sl ll ganaz s g elgiend I S iogx ol 6l 3 wg Cagh) cule, Y
Sy Gl g ez slaais )0 (e g (59,05 5l xSl sl (nlnle 0098 b e
055 (S by ) do o Ve b Blas ¢ o5z adgl cole canl yigo ez 4 oz oo plendl g
IAL wsl b ye
ccasbin (5,8 4dlS 5 Vb CetS L pl olge 5l oolatwl il (6 a8 S b obboss & 5 -F
S S iy kS by B s el i 35 gm a3 Sl w5 28lS e
TAT 59 oo 5YL iaglia sla Sig b slaiss adgs 5 oz o

9l et ipg0 (Ll
Srs0ste GIBl s 55l Brae GalS Gl 950 mlie 181 G oS 0y 0l B 0 Sliess alex
1900 el 1) S APl ) 4 a5 Cenl wulB el 9 o
13,10 (9 99 45 Sl adgi al)B 50 adsl slge &S > (SisSxr (Bly o 10090 095 wulyd -

\Al



)50 § Gl yo5 s> dobls FA-AY (0YA0) WY (315 i) — sole dolikiad

G5 g, 4 45 g, ol 4o FIRST IN FIRST OUT (5a,5) 03,5 osalgl 51 0,0le cudl bs, -
2 93,5 @B LGl 4 0959 i 5 00l (gl 3 (VI a5 el Gl (58 el By 5ae
ey G958 A by Aied B ae d lal igd co (gl > lal a5 LY
g gy 4 45 g, cnl o LAST IN FIRST OUT (5¥) t08,ly 3T 5l opolo sl g, -
24zl g ogh gyl Ll 5og) cad gyl 3 GV 3T A cel (nl g (28 el By pae
A5l 0,90 Jgl YIS s 5l aile oo (BLioyg0 LG
435 6l celie ilug jloslitul ibun 1S g B pan 53 (29788 0 Sl Slgo cowlin anls Y
Rl sl Sle cenlin a5 53 g el (551 5 S B ran (29748 po sliwly 45 adslslee 55L0
Rl sliwly 5o gl slge 5L g adss cunlie il 5l osliiul (o i st Laee (SaV ol
ol gy Iz SV e
Bl a)le ald pess 23 lo Glaasll n;
Gloygd a3l 5 ol (Sloyiarn anlp a4 il giol il i Jl asls -
el Dl ol b alS s ygee lPl & 68 4 wsdoe Db Lt
3,13 ol yon 4 dsgome (gl 1) ankd Sl pasi g 0 3 (S slaan 3o
Bl ol Sl ol (a3l 5
@ Gdye> 555 5l eslinul Bam 1 gual 95 (65 P 5l eoliiwl 10l e el Jgl Ll 5 (A
L e SlacS g B wgdnst (551 wBisn et SlacS s sl Sl SRl Oy
2 bz ondyet 56l U eizes S walsS s jo Jle o)l wix Jlao 5 ol Ladl
S e g 5 0 Gl a4 base 655l8 L sl 08l (hond slacs s b anylie
L8] S i e 3 sl
9 goizxo sy alds ;o b o )l eoliwl Kol (w1l juexs Mol pgd 5Ll 5 (&
el ol ol pleisle (oye a5 mio slaglaxsle ) taesze usly jI (SS9 50 iwlol plasl
(Ehan Ho olitle 635 0 St ;5 5 W)W (BB g s (b 98 OBl (655 50 sl i
b ablio 4 4255 e 53 ot po lidy) aall ) (rab 595 S5 Lk b Glgiin cnlplir 010 Cugly
ols Gl g0l gebans B 1y (65,31 08 ymo emshlaals &l i
Grieses p 9lge 1033l y 9 B paneS GacwY I eoliiul (Ol gl paw 3Ly (2
ot asli ) ol sle Sal,
Ll gl Dy Vee gland) ¥ SH L Ol Ve B panesS ol S (89,85 Gliee 16595 5L e -
Sly Vo B paseS ¥ o (5598 550 9 (og) VT 0 0900 (Dlg Ve e laid) ¥ G (6598 5L
DAl g pegd VYoo Bga 5
Sy Voo gl oY Sy Jobis 6y5 ol e Sy Yo G pannS o Sy i dpas Oy -
G s 45 Cansline sl 5 ol Sy Voo gl ) co¥ S o yo Yo Jolas g5l b pae (sl lo
el Sy Vo G5 panS cea¥ oue iy Jobee Slg Voo glatd, ol Sy gl
oy &S (e (o 109 oo o 9 Ay (65— 5l oo 0 Bl glal; ¥ S 0 igyg o -
Frdly Ve BranS ¥ Sy 698 o o5 (Jo p0 adlioe Sy 2 e VY Y g5 00l (5598
@9 oS 5l Brae Sl & BraseS lacwY gl 13 (65 o (99 Vb Sl Sy 2 (0d)
il e ey ) Sds Geizmen g aze (talS o Jlss

\Al



FAAY ((IWAQ) WY o815 g — coke aobilad gl )5y g sl o g o Lol

Avee 390> By aenS GlagaeY jo 5 Celu Ve e dga gland) slaceY joe Jsb il oo -
5 ot glaanie Sl eS Gasel o Jls a5 e (Vs sae dlioe (alp A ) csls
wlS s 6 eSS
o oo it Lo )5 4 e(699,9 (g5 o y0 AD &S gl ) slacaeY 1o ie>lie sl | aisolml -
extl sl ST 5 yogmams Mol 5T 51 (535 St (3,5 eolizasl plKin 1o Lo (gL_as i3l
iz 45 Jlo ;5 .59 o aona (53,5 K5 51y S 25 (551 iy By el alinas
O opdgy b (655 OB pan aSl pans 09l ooliwl B paneS oV lolaw les @ laoe ol o
905 sboan i lacwY (pl lawgi ieS by Ol > adgi Cle 4 il o oS o 0 Ve 4 oY
Wb oo SEalS Sud a4 lga
oY 5 Slee aites (50, 5 b o oeble K Slabsd a5 olSin 15Ky il Sl Bis -
Slxdo o5 59k 4 0990 s sl Sl Wil oo Vb JLa3 ladss slac b (Jgome S jold
ol 55 n Sl S sl 1y S s sllas a5 iy 5 & Lo oz 51 g
S o IS YU uilS 3 0 a5 Siig 2501 b pnnsS (sl 5l oolizasl b 1o o "oy (sl oy
18] 558 ol 2)l5 (sl ool 5 tabne azme 5 2,8 B3 SIS 1, 31l s m
5 alg) :0blaw g Hly la s (50,5 Syb » 9 (oLl 1Ol ZMel oyl aslion (0
o Olge (f g 15351 Slge (e j Jame 00y ¥l ol Loyl 50 0 150 51 (6l ;o a5 olionds Sl ()5l
Glp ol olylas wilgs co cbglas pl 5l i 0929 4 el sgaas 510 155 1 ol Coenl Sl lo g2
S 5 4 sl gllaals Ly 55 boghas ol 25 51 sl Slge ) jam e byl 51 05T @il s Lase
29 lmiilonsy Clsgzge ;500 5 Gladl )0 Cunganns Sboml iy Lz (S0l il ale (i S92
8y BT 5 dlg) b gl g el slaan e ey Tume ()5 sead slaan e el )l Slge (23,
25 e ol o IS i 18, sl S 055 s s 5Ll el 50
g BLSI slgn J S g 198 4 b gar G uine malild 10N pend el paxy el (o
Bl a5 C8)5 amis plgsoe il 4llo S92 (p S umSige S Jro SLS 5 S el po o e
D9 g b bl o &5 S gu Sl (pddu &5 Cenl (Gme cpl 4 BTl g cenl B pdy &g aBl
o3 85515 S e sin 5355 0 5 iS090 3, 51 s 25T 55051y o5l 3 25 5151 55,
s (13 )48
ST oo ealeds clos yogs BT 531 s lee a5 wsly anils ilies Yo sl (Kow il Gl
@ adlal Glor lade lsp 4 S gu Cad (10505 cawlie 9 brosias iiSTly casliol LY daosias yiiSTy
Lol (len ke S oyl (S shis 655 5 Jrio Slasuie g Slaseios alox 5l cilis Jolse
el g oty A sla s, 350 5 S
3 alah liss (ISl 45l a5 1yl 31 Jrio geeno il (50425 kol s (5L 13 (9
sob 4 Koo g e Koo iS5 ) GlaJUS 1 Els sl 5 I 0)ls 525 (slse yob 4 o] e
BB L 35 ol s i S o Sl oo 53 (e oy 5 Bl il syl 5 5 SIS,
5o oelply ciils walss GYob Jlay joe (o Al 4lils 0529 L0 0SS 8 SO pie 0 b
il 55 ) bl e, Jae ol

1 Stroscopy

ve



)50 § Gl yo5 s> dobls FA-AY (0YA0) WY (315 i) — sole dolikiad

Ay 5 asl 0ad ez 5o @ T slaad b (2 yapsS e (hgpalad (sile alad sl lp -
Al ails 1) alad 05 S5l sl gl g e oo el (3L & Gl oS g
(o alad) g9 5l g a0 Ve VI oo alad (53,5 oz (1 J3U gl e hagil sloJoiin 1o -
Dgd ey (WS oo p 5| )5 Sy oS JB g5 alad) g a0 P g J3b eslinul 5l ik
Jsb VI Sl ans Togan 45 398 oudiss (55 scemy L o S5, b S0 U510 5o (slgm ala Jsbo -
Sgd adad Ko
6L cd b azmliz 5 asl Ko Gl cedib Jolae ol Jaie Sl cod)b pSlas -
Ded adlal Ko sleo el Hlas 5590
Slhles o5l 5 0 atli cpl i Jlods! b ol Mol Oldos 1Ol gy ol piddy oLl 1 5 ()
(sloygs sladil b oS ph adl oo 39290 Sladl e 5 Sl (Yl edle 5l gllae ()1 po e
D lEgh a5 a5 e Slles o dlex S e by 5 oot ) bt o Jluis] o jais
Wi lsi slaailony (g0 (T SES prs B s psiSy ST 50,5 e Lol oy
PSSl oy (sl Sl (2e 5 5 St Sl Cas Ol GB s Sn e 8 e
(ot S5 Sy o5 )9iSIS Glo s SIS 5 ;s Arsn ar (el CSle 5 TonitS pax
Sgete s5bie & Shigr 50 S sl (3,5 fead Tawge 5 baoasils, elsil Jsb bz 5 Syl sl e
bl (Ble a0 sk )5 Gile (T G5 6 5" 405 gy dlawly Sl pre s 5 (gilol des JUa]
a8 lacsy jaidews js Soly moe 3 sl Slo Sz (loass e 5 «Dllane 9, slo s (0,5 Bk
o)) bl (53 yats 5 G s SOy g VL
oS Sl adgs anld e JrS Ol crl 5l Sas tad g a8 J S el 8 i 90 (e Li ) Y
9 =S Oluls oen 4 5VL 035l 5 LI T WS (o0 SeS wdgi 50 09290 slaanlp CS > @
Hlas)be (a3l ol @lagasli ) aadl ails 1) 5 omly (somw slge Ol Lasl
Wpndld b 43S )15 0 1S SlS jl pliie (Sil 9 S il B J S gl el (A
ol ylasil 5 glee s 260 OC 1 i b glos o, YU L dapScSias s GLII 8,5 Sis gl bawgio
g ce Slaieny SLLEDH ) LS gl i o ol3T i ST et clooary¥T o )15 JTolaS 5 ol Ign
58,5 il oaus jbgel ol 8l lawgs CawlaiS 8405 5l Glabsl g S St ) plate ol g S
S 30 e 938518 Wile B pan p oltwd (33,5 ogels taalyd J 08 pg0 (pld (@
il b 458 Caxito 10 1 lags 57 pred 00tiS Tz ol 33l S ey 0 (6551 B s (5l 1 e
5 Lloand alewy @y o Col (5, oSSm0 laazly o SeadlS Sl Sk 9 55lds (o st
)91y a2l 4y 15 cnl ) 1y 5 Bras (o0 § PaelS sla o
olisd o3y Joa b 55l 1B o (SLolwd 0 3 sgiul jl ool il 8 J 55 pow (as Ll (7
oo J1os AC b, S o J1os (ACT) Ggliste )by & 1, (DCP) s (b 45 el (g 2SI

! Ceiling

2 Accumulator

3 Rotors and stators

4 Screw feeder

5 Defibrator

6 Direct Current

7 Alternative Current

Yo



FAAY ((IWAQ) WY o815 g — coke aobilad gl )5y g sl o g o Lol

9sn J S lae g conlin (sl gile gl 5 aliwg 4y 45wl (S8 5 515 52 50 LS bl 2 Wil oo
G5 e 3l gl oo oolatnl (50,5 slajlnl 5l (Glos S el (o 5 Wil Sy Dlalad e g0l
O SR ) o ol Yl 35 iy 250 S g 5l g Jam <550 130 5 455,5 igls
Ul g Loy )5 Koo 5l aws o plesl 1) Jolaie DC a4y AC 5 Joo oS Jos olSiws ol a5 coul
2,5 0)Lal 5250l 4 g e 300!
baand do oSS oSl sS Joo (Sl lacaand 4 0 4sSmen Ho H5ise p5 sl
L2l Rl 50 sgige cblis (Sl laciond nlo g j5ige dudo joe Jsb (Al A ;0 5 g o2
P g w0 BelS 1) seige Sienl wed i e Jeexe Sl I gige b aziliz Sl cnl 3l
b 4 950 &5 2o plS )5 sege (s Suled 50 9 0355 25 Sl SRS el s e LA ], L ALl ply
5200 Sl azsliz oo 4l (g5, 92551, )b <SG gge oSS s 05l g0 igels b o Sy 5 0 S pole
Oy 1y 5551, b Gl wdlboo (G5 SSL S 6l salys ez 00,5 eoliiul jgige S g (s5llely ol
Orzmed Moo (Rl jlew ((Bran 0l nlple S (oo Bras §p a0 I, 9551 L kS g S (o0
Sl 65V plg b1 oads Sl jgige conl o3Y (g3llely sl (3l 6550 o) 5l gl 5o s
S (o ooliinl &S0t IS (> 50 5 65305 Ol Oliee Crlply s o
5 b 5ise ouilondl oo (s iny 1y g0 0ilo Bl yoe (S il U508 pyler (a5l n) (0
wb o5 Gl slaggesl g s59e SO Sl (13)5] Cens 4 aliws 4 Lajgige 3Kl asln
5 Dyl Az 1 — e s — D08 o — Sl — 5 s 5Ly (g Soslal) ols pll 1) 3Y sla g ol
Hlasle waglsl glyls sloygige e Gl o ((Sidd )b (Sxie
el Fee BV loygige -
Sl 5 celo Yeon Jis -
oad poni L YL 4 JLo 10 loygige -
O slazel colilB) wgi b o wlos 5L sl ysige -
g (argad e Y sleel CebB LI L L by j 4 abaBi L (sl jgige b Jol 4z y0 5o
«8loygd Slyeass sl )5 Wl bygise (nl Wed oo (e SL Wiz YL 3 S L slaygise Ysons
Mgl 2ge
D8 arend e 50 b (oo plo b oo b 1268 0,515 0,90) 5 Yok jusdy s alai by sl )55
4 a8 aib aLils ogzg (Solol Ll w5 g ijlaes b sl plos 9 Vb ploadl) gloygige Sl b 5 05,8
55,5 a1 L ool aone
il (ol 3l el Yoo S L o5 5,515) Vob ot e b (sla i
o 53y bl 0558 a8 olinal )90 Toame 5 Sigdge yan 2B Do 53 g WIS g
O Ol Geze) il el Ll sy abai on T gla b (b o)l ISl sl el alS g L 5550
L8] 5,5 )13 Gangas aelip 53 waomais 53 5 M Loy sla g9
T sl welats sl ol o5 1455 g ailoimsigh J 558 il b S5 py, (a5l 25 o
bags oelats Colill oS 058 0 ooliital Jgene slatlivse s sl el jgige ;5 (Brae 5 Gle)S LS 950
OO 3Ly g (sels & S ool o el el g 2l ) elgBds sles (59, A gige (saate
Oz 9 gy lgp Dlpss J e miSlseae ladliage 5 ool (el colae jlanS (oo pladl b Jaie
il s 39,4k @l Slelu o (g9 ,Sas Consg

\a



OyKed 5 Gl ya5 S dobls FA-AY (0YA0) WY (315 i) — sole dolikiad

Sype 9 5l i le)S 9 0 oo IS YL sled b limen s y5550 J‘-*’“ Slop los Gl &)90 5
e o gilol slaglensle ;o cpioren 05,00y 4y ooliiwl (gas Mes a5 WS o girio d>lg 0y 5LS
S 5l ookl (JSaw (ol &8 jolare 4y om0 aeldl Lo )5 ags 5 355 Collad a4y Al g0 5
arog e Slod S ) e rizred 9 (Kb 9 (el (5 a0l CbB L Al 950 dretign J 1S
Sras Gl 50 dlgge 635 0 D)l Glptus Glaals )5ige dialign S gjlailel) ulpls 005 oo
adlge Gladl sl B> g 3o S5 sl ) luaiedyn (ol Al jluo)le sl 5551
o Sl & )30 41 (61 05t Gl y9a> b (655 eSSt kg8 J 508 it (23 L 05 (g
e Ll alar 51 le 6551 5195 5 Cugae 5 Gilisie slaasly s (5551 palals Sl 5 4l
015 5 il (il JolS s sloml (25 50 sla it 4lS o (65 dge e 520l
@55 bzl gleadbinnl s bdasllygiws gzl p oyl 5 ans 28550 50 65 GOl Sy e o555l
VIR
5 ey laan o (Ol g Wolliws LBgi g (21,5 51 G pSoler taiul 2 J S piis (alip; (5
23loe az BB (oadlsi 5 sirio Sl 1 0 g b i T g 50 5 beelSis 5 Sl o> oley
L2l 1) Slpess 5 65l Cupde laptans o7 pbaglojle ;5 <S58 IS laan o 5l ban e (ol pow
Lt 1) (Setlotns g andlipllas Ol yasd 5 (65050 s (2550 a5 ()90 )0 el i Jlony oo S5
i ol 30 09 slacadled £9,5 (5l pivns ( Powlin 05 o Jrood (lojle 4 (6 50 (slaas 3o S
il o & 5 s (6 S i PMY s (61>
ot AoliealsS S8l 0 1CpinS Ly o proinns dolianlg oy od taly 58 J 508 il (2Ll 15 ()
Sgae o] 3 Mol o go ol CarinS e 6l 4 OS5 8 g gaiw o5 1SO? ClaS o
S, 5l 50 slransp (1ol 5 ailie 5l g oslizul (ol it oiacald ) o (il das Slos
SRR
5 e adsl olse 5 oz Slacsislssy leolanul 153l 9isT L)l tadal 8 ki pow @S5 oY
2555 5585 plaasly 251095 0 (5551 B pae halS Sl a5 (63190 5l (Ko oiny Lanzee b 55l
Ol Wl pleadly b ojls sg2g byl alises (slociond 1o g0k slo siid 5 Tl (co30d W5 )ls 592
Wb st oyl boalie b Luld LB (bshs ol odsh S game CoinS «65l5e 45 5 ol
o9 pladl Ll (5515355 Glis| (sbisly 1o b wigds (lolid aiiS oo Brae (VL (55,1 4 ool
2 &5 Srae g ads) Lanl mlie i Slib ooy o Wl 5515 sl Jsl el n; -
oon s laml alle 05 on Slaezes 9 (S SES 50 Lawgie atindls jub a5 Al S
VOCs Jolis oy olylacsl o)ls Siws wp bl a4 g0l o> B o] (65,01 Bpan g gl
ik 50 Slrio ey s Gl 1 il oo adgi e )5 o 4 bgyye ol Liil s HAPS
g sl g ol )lal 1als g g5l 0 Shas ;5 solj 9> U )T bgsye (sloeylssS 5 oy
55 Bpae 2alS g lasil; I3 olate a5, 8 oot 5 5l 305 sl pgs paslinp; -
D pdy Oy phite ol 4 o i g jadg Sl e g (55 E g el g gl o

! Preventive Maintenance
2 International Organization for Standardization

\A4



FA-AY ((IFAQ) WY (315 i — sole doliliad g, 521 g b as L s g o3 Lol

&2 % Sl S i ST ST Galeas (5 s 5 cle 19leiSS )l pom a3l p; -
ol jalaie 4 sidigy (6, Sisx Dleas gl ol,5 o wlekad b e JB aSo 5 LS dayl i
Ll o Ly o b il & polin Sl < polin (53,95 & polin el & polie sl
5 o]l alar Sl aldlags ol L ol Sl slie ool 4 98 ol e osllas
9 5550 Dlakad olgs o gh jakite 4 (g eSS 9yl (K (JSS g LS al) al 8
20,5 o oolaiwl Blekad 59; glas slayY sl

Logase o )0 Gl altue & a2 5 b G515 oo 16381950 i1 p Loz (a3 Li; -
9 M}" el S I SN U"‘ ual} 6[}&0‘}}95 6YL M..j 9 j)).: = odﬁlé; 9 \d..x..x AA.I B
ool duie e ol3dl sliwl) jo Sleladl alas 5l eupo J18 )5 oyl jo 1) Slipes ol ol
ML‘L‘:‘A U""?", B U’“‘"L“JM LSLQU’“?M 9 l.c'bésJ.S.” )‘ oslawl ]

(Sl 4 (B )90 Sl Sl il 4 IS 8,5 eg8 ek 1SHPPSS Gl ey a3 25 -
Q) Slo Dl 5l eolaiwl b S aiis gloaisS Sgacas olge alex 5l ip p DByl a5 4 IS
055 a1 ol 350 il Sl b IS 3,35 sl o5 (olaey g e Ll el O
...\.35‘5.4 By ‘G»SAJ?J Joyla} EY 1) em@}um é{Lc )‘ (T p> ey g g o
O oy (ol e Lal 05 onlial 528 o il (gt joihows slacy 51 Glise I cal sl
ol ools las ay,on andlaiyls (6,5006S Jlwy 0,5 )5 0,90 5 aisiwd (59,55 (5,00 j0 4T ol
e se e (6 e A A Ygeno jsbiie (nl 6l (SlKe 051,3L5 slacey 3l soliul as
g oo (555 Bpae SalS o atng 2SI (6550 51 0,55 oolaiwl s a4 by piews 5l

Gy ysbate 4 j5Y5asST BU1 Cuand )0 31000 sy e 1(S5PST Gl @i iy -
Selgyaed 05, b oS alaptuc ;o 8, labaxd jlad S8l Gl sl el (plindlae
Ceowd 50 055 g0 houd Ceond 90 ) |y JomeS ¢ o05T,800 4 S 098 o oolaiu] wiiS o I8
b S o0 00,88 1) (3l iaas 5 950 c0 34l HE5, (ol Coond j5 g 0500 13 L 3lase 58 YL
blacsl cpdlionm 998 00 05 (3l aud 45 00)ly [Lid 00l bl (E4, ol js jo 81 31
2alS oo )53V 50551 15 (65, B pan 3wl B plaile Lol o i1y 89, b 0l oo

a5l Bue by sbeall (6l g Ol pesd piw il 65609iSS Gl )| pide el g -
2 Wl ogzg cnlpl sl Lo @595 s 5l pilaiS” 005 )5 e Gt ;o )Bn a5
Sl A kS I3 5 Sl 4 S il T3k B iy olmal 5| Canlas el
Olore 4 oS Joloo sl 5 lge 79,5 & joie uizres JLu slaali 9t oo S 3550 slo )8
cdsloss uMJ‘\)) ‘)L>.L3 als M.Jos ‘Cﬁ‘j 5 "“’9“"&54 ‘Do;@ L ‘SaL..\)L’ J.ALC 9 OJLC
S S1 o, s b 5 LaglS (ol and om0 (254l s | 2 S ST 5 Iy
El AilasS pl g so 0B g oS o o311 095 i)l ol sle,S GBu 4 Sl .l
B s 53 158 3925 WS (5 T ol g8 4 pd oy 9 5l B g e sl alaldl o
Ao o plaisl 89> 4 04l LS [bu Lawsi wub L..\cLSASl)WW)M

! Dead knife
2 Prestaltic

YA



OyKed 5 Gl ya5 S dobls FA-AY (0YA0) WY (315 i) — sole dolikiad

8 el ()l Jose sl 5| (Ko plagisST plagisST s 15305385 S| it mSli ;-
Clenl 005 05 Gl s> E0 Glajls )l 3l 5 958 e 03l e T Dl S Shise i O
&35l 5 dabge ooliwd g 90 4 6 VL slod b 435 Ol i ey 09,5 oo oolatul
i G50 lade S Ll ol jo cnlpls o)le L O ole ST L S sl ) (658
a5 4 el Shgr plessly 5o SRl el cl a0 S adgs | (ot e b a8 O (g
Bgd o Gleaily gao 0 ¥ ili8l el s dis Of (slos )0 pwgmadis az 0 Ve (iol381 S (o yaS
jleasias glo Glizmed g9,5 Gloj 50 disS (o0 ygme 0aisS @5 pl g Jher (59,0 5 45 (£l slaslS
ol sl o, oslinul Shgy el GRaliEl sl dajl8 cnl o 05290 (5> 6551 5l Ol o0 95 0
S5 Sl ol ¢y alosisST il ooliul e o ysae yialosisST (19,0 511, €l slajls «pslase
@9y 2l 005 05 lp o 55 88 bl s e il sole Cl> o oSy (25 £l
g so CSgu Bran g dinie alS Sl iggdge (nl )5 oslitul JLig

b3l ipgm aLs
ol gy 90 a4y aS el [0 oolawl JB YIS LY los sase cobu gly 00l 8 pas olge 5l oolaiul
D950 el 2

el mlio )3 @55l Srae axg b o a4z b i35l €5k redlil Jol asliop; -

B pan GalS 15 sl ol (i8u ) 5o (658 GLlE Sy e ol ! )8 pez 00,08 Dlxas
g el e Coys Sl alS a4 655

b Glacsw 5 (b 55 a0z @l o 2SI eSinang b 455 05 Gl LS50 55
JaisJo> Sllas sl cn 3 5 @le Olgn B i o LS gu plo €Sl 5285 L5 10 b 398 a (el
ol aile Slizs pSlail SIS 4 gl asen 5SU o 15 o 1,8 colaul 590 wls IS J2ls jo Dljpas
ooliinl als )15 )0 (Sogll J S albelus 5 ool «Slg 000wy sby5550 (58 (b5 909 xSl el i
Slr 97 SLES g 5 oab I el e oslitul loSSr slaJeli > 9 byo) ln laiS s 258 o0
Sl 50551 bl (sl oz (gm0 n 5 eslid 8,0 LS sl 5 (S S5 sl S
Slr 3 ooz Slald 09h e oolitul up Ol Gl g Doz Sluld 03,5 SUS Gy Sy anl B
s 518 51 3l il S slaailoles (sl g 99 oo 00lil 15 oy Sl (sl gz (0,5 S
S gu Sl (oS e 9 D> wlB sl ey S g I (o5 e ogdle 4095 (oo oolitul dipy 2SI
3 Gt Bpan s g, ol 5l 0gd oo coliiul wls IS 0 b Jase g JoSKis slaST s 0 B ras ol
Jaro g8) 05 oo ucly 45 0,15 0525 Jawgin dipudly ;o aisy Lails IS ki glaasly jo (65, o5l
g bl 3L gl s 4 pliws jslate 4 bhan I G et 5l (S Olsre 4 655 B ran
Leaiges sl 05 bl 1y labiade LB (6550« Sl (599380 b lgs oo mlio yitin yo Liul) Gl 5o
Mo &) (295 Sla)lE Ol Glgie (ake Sla S 93 (2g)3 )0 T pu (slRosiS fes jl eoliul
55 3 i el sl o lals ) lgioe jomalid ol gilaibl, L nizan 5 (3l g0l
2,5 eolatwl o8 8 gyl

1 Economizer
2Turbo scrubbers

va



FAAY ((IWAQ) WY o815 g — coke aobilad gl )5y g sl o g o Lol

P G0 5 S Gy rmb aie S lyie 4 Ol ol €L bbb pgs aslipy <Y
A3l o St ol )b ol Slawls [0 9,0 adgr § Sias i, 4 dawgie disls b 4 adg
Llod 5l conl (Son B pas alies pogdle o (nl 13 (29,5 ol 09500 LI @ (3le pitad
Syl Ol xSyt S5 0loul Jgtars c m (Sbgamdd (o Mo 2k 009l aowl 9 oles
i ookl b g, ol 5l easS oo o.>9.l'l Iy o) ‘53'1 alis ccwlin apai oy gilule ) O a0
(S hele) ilitie sl g,y 4 Ol anias ly2l (el o b ]y 2552w anl B e Ol
Sy e 4 315 51 Olay z5,5 5l Gliee OB Lulpl jo 0,5 B 5 (Sujd (lond
uL...SJJ )‘| Lgol%)’ clale 6|)|o (IO _\:@.Uifa)ﬁ a)91 LSL‘”H"-”'-? LSBL" kng,;)Lélé .0)5 6)-59'1-"
(O adg g 6550 golamdl db o Jai Sl Gl e (Sler o Akal L ad (5955 9 (GBS

Iyl st oo s

BOM ol ol 2 ¢p ko2 (p5Li

Y 559 Y 0S5 7,8 Y o Jusbn] Glasie 5 cwd jogas o Sdbl Juli BOM 3l cod o
] J}oa?bo Lv YIS )| L;)fqo L.SLQL_;)"S 9 >d.astivwe 9 09 ‘J9.‘a s)JL.u ‘6)‘5 o)‘da‘ ~.\>‘3 c)L.\.M ‘ul?b.oaas
Ol (6,80l 50 o cadgi aislyd s o o 10 s alS Gz e Jguamme S )0 G G Ay g s
D oo el Slaculss 5 sl ab polie 5l iU slallas zals 4 YIS

(S0 J,M S0
5 S P glS slaylil shoolaul b fluaige .conl oled Jaame ()b 0550 B yae « owdige Jgpams S 0

oo LSas slim alad 4y Jpame (el ot o o a5 wims s ailyl Ll gz 5| osb sy l58l
LS e ateiie ] $lise 5 clu ogan s pY Slressi bl it sl usfale LB adsl Slse o]

SMlg Jpame &350
BB Ll Jyame o el o a8 ol oo s g Iyl adsl olse plos ol csudys Jpame o0
YIS gaidinn slp 3Ls 0,50 adsl dlge jlade Jolds ¢ Japame )0 65 ol piomad 05, 0 JI5 4 (29,8
Jyaze (ol @l 5l i b &5 o3¥ )5 5 ol peled 095 00 508 st sl Lol 5l G
Sladld 4y b e 5Li 0,90 Dledbl soled 045,.5 550 5 ool 03 ,9] &0 £ ol yo 058 plxl QT &9y
355 oo Jpaen a5 5| i b 5
29,5 o0 ol (a3 55 99 4 BOM pllai (gl )z| (a3li (398 Slovogs 4 azgi b
(>l p g cnl e dwg 0 dlge jlasliwl polie 5l eolaiwl :BOM sl glya! Jol saslipy -0
5 paraS Jeame adei o @ gl dugn jo adgl slge Sl as o glas lasbiwl ousjls 0
bl go (oo et
ol ey slas lusbinl b gillas adgl slge (pels 5 dngs 4 4> 55 BOM pllss g1yl pgo aslis yj -¥
ssbate & polae (65 5 g dwgyy 50 0l (saiaiil sl lge 1 eoliul ol 58 (el
aibige p3Y slas Jastinl b gllae 8 pae Slakad g olge orols g s

Ao



)50 § Gl yo5 s> dobls FA-AY (0YA0) WY (315 i) — sole dolikiad

Sl gLy lo o £ oy a L
) ol o &S ats axlge ST BL 5 ol Gl (g slaws, LSl slail as e o laplejls
oS @l 5 walyl5 Slojls (28l jolate a9 g0 gmino wsolatdl Coibse bl 5 5 50 OS5 092
doasyze als Gk 5l 1) 955 o Slee et jebas b laglejls Glgie il Bizo |y Bon ol Wil
4 plill Ojgpo i o9 Gl 10 Srs0se B, 5 CaS d5ue ilglel Dloas g Y gams (il
2 @t plpae plaiea Sludl s lpae 285 Bpdy g aglejle )3 QLIS dnwss 5 (5597t lls Sis
covbol re el 0ad Joe aiiies wiaddle 093 B Coje Lras a4 a4 Slolejle jlad 4y can o oyl
Loakal, ;o ool 5 guulS slool, g boase 5 (S IS (55,08 oS (sl g Glul mlie )0 (5,1 abo s
el 3890 0 Sloc
Sl I8 g oyl pae DMeass e 1 Jiew 31 M uazs o ¢ Sl gdasbo s Jgl oLl 5 )
il w3l opl a8 syeb s olims Sl il 5 Ll e, mob laan) b e adg
9 SaeS Sl g atlgior s a9 W)lo |y (Slasle Jolhe 516 e 50 (6,550 5 L
Wigd alizes glrojex jo 5 cuaS
B o 99eeS Spge o filie i g B aili fGludl grasloyw pg0 a3y Y
alo b (@20 ailo L1 69500 dawgd wlgs oo Ja 0 )90 (gaads 05> )0 03,5 Jrad Laaie
gl b sileaings 5 )5 L) crge b aigd (3Rl sel 5l 36 olusS]
Olre Ban iplejle (o3l b iy S8 ol yon £ Sl goaslo jw pgas (a3l 5 ¥
055658 Glanl Wity a5 ool Sinlen gliegarme doileils gly G dag il G908 o0
g ol 45 ol ol 3 (Sinlon Gagls alS 55 i 5 ool (5,5 S e |, ool
0,5 walg> Joe ST ¢ 5 s 5l anl s cawvs Gldail 4y a5
S jokiin 4 (S8 5 (Sjgel GO (6,155 tiluil Graslo s oyl (a3 Lip; -f
)l 053 it llsg b sy paass slabisal 4 s el 53 S o 1 s gy (BT elans
3 igal g sa abgr e caie 508 )8, g Cdlad IS 4 05 ekl Crge wjge cpl 50
Slalid, ol (559000 Gl g (Jas Sl len IR s gl b s Sl & e
2loe S oy Shal Slaal 5l a8 358 oo (darze o5
5 oy (2T s (Rl L iolay addgi gy (ol 1 Sl (sbaaslo ju o2y (oLl 5 -0
xSy e ST o (sato Slay 5 OIS a5, 4o 51 s o] Cpli (39 VL
s b Sogll (28 5 Gy lame (2SS Jlgj 4 9, 5l o g 08
S el sladns bl Sweal g calilagg (30 0 YU ¢ Sludl vy by gl oLl y -F
ko 90l ) 5 S o (el lacaglsl 51 (o a4ty Lanzme 5 Sl (el Slegdge 4
Bad 09l oo iy 2l S (69,0 Cblas 5 A deds (6 Ry (6l (Seal g Cudilage el 0ald
09 O &5 (5928 4 il @l (anwe sloml cbogi o sl Joall g 5 (il ) 5he 512 ]
45 polaals ool 5l 3 e 5 a1 095 IS 4 lamio Slilas 5l o5 ooy g bl adads
O o S2lg3 3 Lo St anelx el o )5 Lame )0 s 5 Dols> Joleo g 0nl
9 T S o aSly 05l ped iy (Saio yiny of) )3 (008 LS & (il sk 52

M



FAAY ((IWAQ) WY o815 g — coke aobilad gl )5y g sl o g o Lol

Jols alh g cnllior Bom 2595 Jlg5 S 4 395 b 23 9 09d o0 (Santlien 5l s 2y
el 2y slagazll
3 pole s9a 5l Bus S Sl Johmo podns ygudo 51 (Sl g Ceblage Jol (aslip -
$148,> udlige ot ol s as 350 5 65N QLR B Setlagy ot ol
Aiboe JyS Cod slaid S )5 (el
Sy yeans g polie joa iglae Kb iy palie ypdo I (Sl g Cublage pgd sl <Y
Shles 5 b le clodo (w5 5l plare 5 slojgo slaialejl planil b ) Laore ) gllae
Wby oo Jlaz ) s lacdlad plnil 5l 26 e
DI Sl g (S 9 oigel GBS 63 HI Sl 5 Cudlag paw aSliy; Y
gme gl el )55 0 VLl Conl 5l glad > cudlagy Slaal gliwly o 5]
b w23 e GBI e 50 ) Silage 5 sreal S g 000 VLT, 0l 3 STl
Ooaled Jloel G550 a8 sl JolSl el 4 g o Jlawe 5 (sl ) Cond 4z 52 515 oS 2o
SIS o Bpate ol bl 5l 5 1, S0 ol 3 eizan § Gigd o0
o ) 3l il e sl g0l lajle LT (ol 09,8 S sl sl lueslel oIS gl
bl ansly 30 )lse 31 S Sledlbl 5 aas
igel aabyy yo FaLSES 0 Al Glime -
s bl 0 g gl (uilo L oS SBasses b by -
D9l by po JEALSES 8 E¥land 5 425 o) -
odds ool 8 (BaLS S b gl andS o a5 slayhigel -
b330l 5 el ol 4 @2y e Sl -
el (sl 390l Sl 63970 237 e sBipel il -

25 4ol g Sy
PY 4y agie dipils b 450 mlio o 5L s Lol cloadls « Slase Sligiss 5l e

(sl gladslo oo s BOM pllis (]2l oyl sl e e g 25kol) Lol sl 4o ol 5
Sl )0 adsl dlge 0S5 > (SsSz 0 et Sz @ oud Qllid Glaaslin g e asly col al

s 590 golie 2l ((SonVT (l5ae Guals sbisl) )0 duie 5 (658 I3 o Blie 4 1) (550 a5 aly
dzlad Ol as g 0y B S sloas jo malS (Dl Gl 3 el (6550 e Gl g (6550 B pae ralS
S Lyl dawgie dipuily o8 anss Al )15 50 e Sljlasl g Glls coluy oy ials

References

[1] Nabi Bidhendi, G., Howidi, H., Nasrabadi, T., & Mohammadnejad, S. (2007, February 19-
20). Introducing a cleaner production approach to optimize energy consumption in
industry, a case study: food industry. The first specialized conference on environmental
engineering, University of Tehran, Tehran, Iran. https://civilica.com/doc/11825

AY


https://civilica.com/doc/11825

OyKed 5 Gl ya5 S dobls FA-AY (0YA0) WY (315 i) — sole dolikiad

[2] Wilson, J. (2010). Life-cycle inventory of medium density fiberboard in terms of
resources, emissions, energy and carbon. Wood and fiber science, 42(Special Issue
1), 107-124. https://wfs.swst.org/index.php/wfs/article/view/706

[3] Wilson, J. B. (2010). Life-cycle inventory of particleboard in terms of resources,
emissions, energy and carbon. Wood and Fiber Science, The Society of Wood
Science and Technology, 42(Special Issue 1), 90-106. https://wfs.swst.org/index.
php/wfs/article/view/1349

[4] Meil, J., Bushi, L., Garrahan, P., Aston, R., Gingras, A., & Elustondo, D. (2009). Status
of energy use in the Canadian wood products sector. O. Canadian Industry Program
for Energy Conservation (CIPEC) Office of Energy Efficiency Natural Resources
Canada. https://library.fpinnovations.ca/en/permalink/fpipub5625

[5] Pullen, S. (2000). Estimating the embodied energy of timber building products. Journal
of the Institute of Wood Science, 15(3), 147-151. https://www.semanticscholar.org/
paper/Estimating-the-embodied-energy-of-timber-building-Pullen/507b7b4dd80 8
bfadle3de67cb27f4cd600bbch44

[6] Lawson, B., & Rudder, D. (1996). Building Materials, Energy and the Environment:
Towards Ecologically Sustainable Development. Royal Australian Institute of
Architects. https://books.google.com/books?id=A5pcAAAACAAJ]

[7] Myers, G. E., & Nagaoka, M. (1980, September 23-25). Formaldehyde form UF-bonded
panels--its measurement and its relation to air contamination. Wood adhesives-
research, application, and needs, Madison, WI. https://hero.epa.gov/hero/index.
cfm/reference/details/reference id/6036828

[8] Doost Hosseini, K. (2007, August 14). Production technology and application of
compressed wood panels. University of Tehran Press. https://www.adinehbook.co
m/gp/product/9640355428

[9] Madihi Bidgoli, Z. (2014, September 14). Guide to designing photovoltaic systems to
supply electricity by climate and land use. E. R. I. Technical System Affairs, Deputy
Minister of Strategic Supervision of the Ministry of Energy. http://www.satba.gov.
ir/suna_content/media/image/2015/09/3922_orig.pdf

[10] Ghorbannezhad, P., Dehghani Firoozabadi, M. R., & Yazdan Moghadam, J. (2018).
Appropriate System Design of Wastewater Treatment Plants for Wood Panel
Industries. 7(1), 77-92. https://doi.org/10.22069/ejang.2019.7068.1205

AY


https://wfs.swst.org/index.php/wfs/article/view/706
https://wfs.swst.org/index.php/wfs/article/view/1349
https://wfs.swst.org/index.php/wfs/article/view/1349
https://library.fpinnovations.ca/en/permalink/fpipub5625
https://www.semanticscholar.org/paper/Estimating-the-embodied-energy-of-timber-building-Pullen/507b7b4dd808bfad1e3de67cb27f4cd600bbcb44
https://www.semanticscholar.org/paper/Estimating-the-embodied-energy-of-timber-building-Pullen/507b7b4dd808bfad1e3de67cb27f4cd600bbcb44
https://www.semanticscholar.org/paper/Estimating-the-embodied-energy-of-timber-building-Pullen/507b7b4dd808bfad1e3de67cb27f4cd600bbcb44
https://books.google.com/books?id=A5pcAAAACAAJ
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/6036828
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/6036828
https://www.adinehbook.com/gp/product/9640355428
https://www.adinehbook.com/gp/product/9640355428
http://www.satba.gov.ir/suna_content/media/image/2015/09/3922_orig.pdf
http://www.satba.gov.ir/suna_content/media/image/2015/09/3922_orig.pdf
https://doi.org/10.22069/ejang.2019.7068.1205




Quarterly Scientific Journal of Technical and Vocational University
Summer 2020, Vol. 17, No. 2, p. 85-96

Journal homepage: https://karafan.tvu.ac.ir/?lang=en TVU
o :10.48301/KSSA.2021.119214 @:2 .1001.1.23829796.1399.17.2.6.

E-ISSN: 2538-4430

#% Original Research ISSN: 2382-9796

Investigation of Changing Trends in Morphological and
Anatomical Characteristics of fraxinus excelsior in Stem
Radial Axis (Case Study: Mazandaran Province)

Ali Hassanpoor Tichil* @, Mojtaba Rezanezhad Divkolae?, Amin Khatiri3, Reza
Alizadeh*

L2Department of Wood Science and Engineering, Technical Faculty No. 2, Mazandaran Branch,
Technical and Vocational University (TVU), Sari, Iran.

34BSc Student, Department of Wood Science and Engineering, Technical Faculty No. 2,
Mazandaran Branch, Technical and Vocational University (TVU), Sari, Iran.

ARTICLE INFO

ABSTRACT

Received: 05.09.2020
Revised: 09.01.2020
Accepted: 09.13.2020

Keyword:
Fraxinus excelsior
Morphology

Ring porous
Alternative pit
Simple perforation

*Corresponding Author:
Ali Hassanpoor Tichi
Email:
hasanpoortichi@gmail.com

In this research study, the biometric properties of fibers and
microscopy of fraxinus wood were investigated. For this purpose,
a perfectly healthy stem of the fraxinus tree native to Chamestan
area was selected and one disc of 5 cm thickness was prepared at
breast height. In transverse direction, the test specimens were cut
2 x 2 cm to 3 cm from the pith to the bark sequentially and
examined. Then, the biometric properties of the fibers including
fiber length, fiber lumen diameter, cell wall thickness and fiber
diameter were measured.

The results showed that all the dimensional properties of the
fibers from the brain to the skin were increasing. In order to
microscopically study fraxinus tree wood, microscopic sections of
three transverse, tangential and radial surfaces of wood close to
the bark of the fraxinus tree were prepared and evaluated by a
light microscope. Results of the anatomical study indicated that
the fraxinus tree is a ring porous hardwood species with distinct
growth, simple perforation plates and scalariform, alternate
intervessel pits and without tyloses.
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In this study, 150 Manchurian and 150 Japanese quail breeds were
used in a completely randomized block design to investigate the
relationship between daily weight and IGF-1 gene expression at 35
days of age in quail breast muscles. On the seventh day of rearing,
quail chicks were weighed and each breed was divided into two
groups: light and heavy. The amount of IGF-I gene expression was
evaluated at 35 days old on the breast muscle by using Real-Time
PCR. At 35 days old, breast weight was measured. The lowest IGF-
| gene expression was indicated in the lightweight and
heavyweight groups. The highest and lowest IGF-1 gene
expression occurred in the heavyweight group of the Manchurian
quails and in the lightweight group of Japanese quails,
respectively. The highest breast muscle weight was observed in
the heavyweight group of Manchurian quails. According to this
study, IGF-I gene can impact the metabolism of quail; so its
expression can affect the growth rate and weight gain and is also
one of the factors that results in weight difference between the
two breeds.
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The present study was designed to investigate the effect of
Chlorella algae as a source of protein on the rate of queen bees
laying eggs (egg, larva and pupa), pollen storage, colony
population and feed consumption. This experiment on honey bees
(Apis mellifera) was conducted based on a Completely
Randomized Design (CRD) with 4 treatments and 10 replications
at the Faculty of Agriculture and Natural Resources, University of
Tehran. Treatments were classified as follows: 1- Basal diet, 2-
Basal diet containing 5% of Chlorella, 3- Basal diet containing 10%
of Chlorella, and 4- Basal diet containing 20% of Chlorella. Results
showed that different levels of Chlorella algae have significant
effects on total brood rearing, feed consumption and colony
population (p<0.05). The present research findings suggest that
levels of dietary Chlorella algae can improve the total brood and
population of the colony.
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Effects of wilting and usage of formic and/or sulphuric acids on
alfalfa silage (AS) composition, aerobic stability and ruminal
degradability were tested in three trials. Chopped alfalfa hay (AH)
were wilted and then ensiled. There were no differences between
compositions of wilted and fresh AH. In silage 1 and 2, crude
protein and true protein increased while NDF decreased.
Compared to control silage, formic acid treated silage had more
crude protein and true protein while silage 3 had more crude
protein only. Aerobic stability of silages was evaluated using
changing values of pH and N-NHa. The pH data illustrated that acid
treatment can protect silage from spoilage to a greater degree
compared to the control silage until 48 h. In all incubation times,
N-NHs contents of control silage were higher than acid treated
silages. Ensiling decreased fraction a and increased fraction b of
DM compared to AH. Ensiling decreased fraction a+b of DM
compared to AH and this decrease was more pronounced for acid
treated silages. For the degradability of CP, fraction a of AH was
less than the control silage and formic acid treated silage;
however, this fraction was higher in AH compared to silage 3. The
reverse order was noted for fraction b.
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ARTICLE INFO ABSTRACT

Microwaves are one of the fastest methods of drying food whose
energy is comparable to that of hot air drying. In this paper, the
kinetics of drying film-thin carrot layers was investigated and
analyzed. First, the carrots were cut into 25 mm and 5 mm
thicknesses and then the experiments were carried out using
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penetration to the extend that the drying time was reduced by
57.5%. The moisture penetration for the samples with 2.5 and 5
mm thickness changed from 1.35 x 10-7t0 3.6 x 107 m2 /sand 5.37
x 107 to 1.06 x 106, respectively.
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Antioxidants are compounds that protect the body against free radical
damages. Eggplants are one of the most common vegetables consumed
all around the world, containing large amounts of bioactive
compounds with medicinal properties. The aim of this study was to
investigate the effect of solvent type (80% ethanol and 80% methanol

Keyword: and water), extraction method (ultrasonic bath and soaking) and
Anthocyanin extraction time (20, 60 and 80 minutes) on the amount of phenolic,
Eggplant peel flavonoids and anthocyanin compounds and DPPH radical scavenging
Ultrasound activity, Fe reducing power and total antioxidant capacity of eggplant

Antioxidant activity
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peel extracts. The results showed that 80% ethanol was the best
solvent for extraction of phenolic compounds (86.87 mg gallic acid/g),
whereas the maximum flavonoids content (18.23 mg rutin/g) was
extracted using 80% methanol. The anthocyanin content of the
extracts varied in the range of 0.8-4.33 (mg cyanidine/g), and the use
of ultrasound significantly increased the anthocyanin extraction. The
DPPH radical scavenging activity and Fe reducing power of the
ultrasound extracts were more than the extracts obtained from
soaking method. The maximum DPPH radical scavenging activity
(51.96%) and Fe reducing power (2.46, absorption at 700 nm) were
related to aqueous and methanol extracts, respectively and derived
from ultrasonic bath method and extraction time of 80 minutes. The
maximum total antioxidant capacity (2.23 and 2.27, absorption at 695
nm) was related to methanolic extracts obtained from ultrasonic bath
and extraction time of 60 and 80 minutes. As a result, utilization of
ultrasound is a useful method for extraction of bioactive compounds
present in eggplant peel. In addition, the obtained natural antioxidant
compounds can be used in food formulations as alternatives to
synthetic antioxidants and functional foods.
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