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Abstract. The selection of some clones of the recombingatrowia lipolytica yeast
producing an encapsulated higgmperatire phytase ofObesumbacterium proteusas been
performed. The introduction of th@UV3-Op plasmid affected on neither growth parameters nor
development of transformants. The maximum phytase activity was rached after 48 hours of
cultivation and showed a d& optimalpH range (5.07.0). The growth of transformants in the poor
medium using lowvalue plant raw materials (sunflower meal, wheat middling, crushed corn) as the
sole source of phosphates has been studied. During the experiment, biomass accuptuftdsm,
activity and morphology of th¥. lipolyticatransformants were tested. Growth in the sunflower
meal containing medium was accompanied by a high level of phytase activity and biomass yield
while the cultivation in crushed corn containing mediuchtie significantly lower level of biomass
yield and phytase activity. In the cells of transformants grown using the plant phytaEning
substrates theid fold increase in inorganic phosphate content was observed compared to that in
the initial Y. lipolityca yeast. This study let us conclude that the transforietipolityca Polf
(pUV3-Op) yeast tested is capable of synthesizing phytase when cultivated in pbytdééning
media and can be used to produce fodder additives.
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[Hdzs dL Sdzsyior n djMmls o flstekSdyjoedij dgsiflsid?  twlspd
oMy Odzdlsj dz' dz' 8 §tetsyj MMOd o dzlz s tej dAdaqOR] ,§ thglatsjor df Ot
@Odetd hd2 bkHjd! dF 2 ojff fteddOHdz ydls =&tesdedyj f
Mok &8 MCtddy &5 fHMY) OB &0 ji&B% Hist22uHGdr 6isd
HOdzdzr o5 MisOdmisdCd fMejund oMjn BSd d' 5 M 65%
1827 dzjls, ®3dy tafoy G 3B, 5, M. 159]
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1ts HOdzdzr &3 t sMMISOIO o dzO" j 2 Mlstc OR’AIDOJ0y Jfpdezdas)
o st ©Odzd Isj @B telzizjmo O dzd 2 BOSd d ftedHOLStse, fted ud
MsOydesdzOtedzsy dzj yd dedj, cGHJ §8COLOdzdWwddd Hd&zv ¢
mu[ 4,7 1fh.

4 JjGBHAY HAEZY My fnOtOCIsjtodes ftoj sBZOHOdzdj B M
448] ,ftoylsinlsQodzv jIs tcj Odz' dzlz® EetesL 2 o f dzOdzj tof
sdztsy dzj ded 2, H Odzdzkz® Isj dzH j dzyd s Btsy dets tsB) W Mded Is
fOydjdadstssc f wshbster &3 d ¢§oHushister B Isjujddjd o9
LWWjSlsdodes2mMBHEOT dd [ 2,

) ~BH] OMMBtslstej dzdw HOdzdzets?2  Olstsdzsedd dzj dz' 1
9" Bftste dzOdB tsdzj § tcOyd tsdzOdz! dats ? YW OtedzsOS tslsj O d d,
LIsdsf Obtscy dzj sdud M¢ d B3d 12009 B, | diEst@Cn Isd dFf  fwte dzd Bfs to W
fd dfdsOIsd¢d d fssLHddid ctshfdsOddL Oydw &d, d s,
fteiHBftojHjdzV il OSClEOd dtshmis: d §jtemf i ¢ Idpbdztsmls!

[ BCOL Odzgdzr &3 WOSIstsdz wWodzw jIsfpw d Ibts, vyt fted dzj
dzj oMjcEcHOBHP i yFdzOlgOIlsr o  &zOdzj Mlsts2 Cts2 toj d3d M
ZO tjftesHEzSCIsdo dzi0]l4mdMmisj sz [ 10, M.

sdksyjo' & { sdsdscdyujmMSdd YOSkstesds mu of flskzy C
wodwe lsiqw MsOW dazsSseCd, Mmistej f Ists¢ s CECs, d & dif S jdy daChy j
9" ttOBBIsOdzd tjL dMmilsj dzls dztsls C hdtesCts ftoed dzj dgv j o
41], d fted wftejHjdjddzr » Efmzscedwrn My sMmtse dz 9
BiYHE Msa2 [8, M.

OHjCoOldy 2 ®ibsHdyuj MSd2 RS tc§ g B ded dzy jof Siyf2h
fmisd § J dad tcOL detssB tcOL ( Is ftcj HiIsOo dzj dzd v s ¢ tsdzd
dzts te 3O dz! dats 2 BdCtosB dslsT fsdztsear 7 fzlsj? 3 4 dgh d dz’
ftcj HMIsOo dlsj dzj 2 destcd3Odz! des? RIS oW dzste’ Mlb8h 4zd € OJ

I1ts tojLizdz sOIsOd3 BdetsE sydmdzj dedzr 7 dMMmdzj Hiso Odad 2
BOCIkjtedOdz: dzn » 650¢  dztOL @00CHY, dg. My jydWdyud Mmcdra o
syjtej H! tsilsdzy MJ dz C HtsMisso jtede" &8 W OCItstcO@r ted MC
or M O ls dddyddkzsehdd ¥YWOClkstesd wOLodlsdw d daW |
StcG Odztso, § dzsHO d ddflotstetsy Hj dedzgsets [ 12, f.

)| nBSH J Loatsdzs ydd BOCIsjted Odz! dg" j OGJ dzlsr 9" to
Bt dzj dzC d, yYbts o " Ojls o pda@jydi ils 'v O O Wil S tisds
sMisOs sw 3y dLdzj Mf smsedzr & YJted GFwsorh jdzdd € sday
SBtOL s h dafmw o 7 el SdstshfH® dzj daffidgj Hefdsajodzdipo 5 i3 s f
HEL 0O didCtotststcd OdeBL2dlg o, [fited,yJ s H s &34 pdzts i fes s d Odzdz" Je
BdCtoststcs Oded L d3r (vl ). VEOL Odzdz | ftej HMIsOo dlIsj d
Ol etsBORd BBwOLEZsIs fsdzddkdStesBds | Mstseh jMlseo O, ¢
d tjLdmlsj dzlsdetsils! 8 C5 Blzscdds OdAsHBDCIsj ted Odz' dz' o3

1 O®MsOs h Ow IsjdgH j dgydy € tsflskz L OBtdj o Oded?2, t
HsfMiskzf des s ! d dzj sBtsmdetseo Odzgdetsy fted dzd dgj degdd Odzlsd
ftcdosHwls € dzjcOIsdodz d3 dL o3 dzgj degdw dz BIStesB dsSYJ C
tcd ydHdo Odp dzts] figj @LOIsgOJ Ismw dzO toj f WRH7zCIsd o dztsd3 L H t

l osHESIT RjlsOBsddL O § Oltscejdder @ BIS e Odz
CjilsdSdst dHslsj zd Odz dets? MdMmlsj & , fesdmMisHdl §t
ofmj &3 clfCdgss d' | OfHgFmEBYEd o Mosjd sH| kddC Od
BjLEMkso dzs MCOLT 00jsMmw O § Oltsc dsdistsdzd ydz' = fd o3

57


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzftde © € I BUWlledin of Science and Practice

http://www.bulletennauki.com Jla et At
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HJOcdesMisdud MEdy Bjesfedvisdy  tfjtOlsdeds § od
B o dzts 2 f sdzsmisd, tsfdzts ) dzj dzdz" | tCtSH' ) COyy Mise
LOMdzzy d o O Is 9 dad 3O ded v , sO¢ @Y Lixjtalzdd @) i thHh
ftew B3Ow Cttetej dv ydw d&jqHEz 1 Isd[RY3IMPOPs; ts Widhd, W dfyl. 1 3s]
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oL dzdCOjls HdMBdsL, O 1 2 0Mi3 dais\iplBdiztma@kdndztk( 2 0 15 )
Mg Btsdzjj yjdg ¢ 76, 68% MdzeyOjo OMht443Iise Odz f
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l tjLEzd sOIOR ddetsc tsyd mdzj dede’ r , fldokjdaj O jE fiPdzd 2 y L
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16 2ff7.
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LWWjClsr tBkfMmMdzsoadzj dz@ Hj2Mlso dj i3l # ¢ EIRABM2QLE Js j dz' ¢
TNH Htc. ) .

RABBzdsOSIsdodz" | Bj HJOItster M smtsBdzr IsOCy | L Of
(MotsBtSHMMStcOHJSOdz detsjy S dMmdzj ded j ), Vots tolddsdsfely J fisdziz y
sfdls! ddets djHsMsOsyd 2 R0LOSkjt, d Mftshssf
cdf j tof esHftjpdddj Misdets ) dzj HisSMISOlssYde” d3 Wz deC yd ts e
fnd mis j a3 M smMseMmlselzjls 1 dzH 56 dadets?2  ( dzls 5 Cen@ € 19y d .
fsotcjyHOsNdj otsLHj2Mad] dO Momstswddj dj 3B tcOdz

)| nSH dmfud) si'stetPadze(R2 d MsOols. (2011) , tsls o3
ZzZOB dztE HOjIsMw o' tcOY jdedz" 2 BECMdHOII§dal 2 d dgdsiels g
Zedzj Isj dzdJ W OFC IsOdidsiats 2 O dels@hsfldjd,n uylsts d HtwdosHdls
dZdf s JesSCMdH®YHd [#d GByjdtj Wjtedsjdzsdzr = L 9 j dz
fsorh jddj OSCkdodsMmisd §ssChdHOdsd & ¢ tdisdzj dzl
(ACR) sOCxd ftedmizh mu, o OIS MWW oalZ] tdad>) j dddas i3t
COlOBtsdZd Yj MSdn ftetsyj Mimtsoe M dLdsj dej ded j d3 Istsdzj te
BiLEfMdzsodzts L OtcOcdoOjls MdMmlsj Bz HjlsSCMdSOYydd.

I8 d3dzj dzd¥ W HO Oolststetso, sHdzdd3d dL o Oy dz A
dMmisd &Bf ¢ tRJIEINdQLEs s Cu Gy Mz slsd3j YO lsmY L dzOydls g
COckdw ydisddztsets fslsjdydodzd, d d@Oftetslsds bkddzj
o' o0y j dzdzs fls LIsdh  Sdddeduj MS IR fswedy dd?2 €
Hdzd Isj dz' detsfls’ & d tcOMmfdejsdadstc.Odzj dedetsfyls: ¥ o sfytf O

I dzd W dzd j ddz¥ j Syd2 &0 BOC tefs s tc ¢WOmEEA yis s dp@dizd db
L dsj dzaj dzdv o BecO®OZ d ISOd - w©Bhkidse dzj d@ 1 Olst
CtststeHddzd ez M d Ac ddf sty tsfisy Adp@izEgE ts 0 Iz & mMdMmlsj Bz (¢ d&&O
fsmdzj Hilso izass FPOB ffls © Slsdesmw s fJtotsej Misjtetsdetso 2
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SUBJECTIVE ASSESSMENT OF THE QUALITY OF AMBUL ATORY ASSISTANCE TO
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O3B zdzOIststedz' » EfMdzsoedwr B'M dzs ftetseo j H J dets Odets dzd d3dats
[ 4 smM¢ sedrd didswgdi§C se s BlsH j dzi dedw f sdzd € dzd dzd Quds &5 59 St
ftej Hdej 8 wBHdIjdd Byjddesosls COy] MBOEEsR .HJNYGdhs
HjWlilsjdzl desfplsd HjlmMitsets ftsdzd S dzdded yj MStseéts tslsH j dzj «
B HI YT deff SeEs" d,  29% tetsHdlsjdzj 2 dd3 dzoj Mmtsefmjd kH
FHtso dzj Iso tstej dzr . [ mMdzso dz" di3d fted yd dzOd3d dzj ZHtso dzj Iso
syjteJHd dzO ftcdjdz ¢ o9tOUOR, O OS] btekzHdesMmisd

Ab st uTdhet ar t itcelde tios tdheevost udy of the quality

institutions. I n order to assess the quality
anonymous questionnaire was conduct@&@dpPolni rnidd
Department of the Novodevatkino Clinic, which
of medi callN®&r poibryt s4. When assessi@®g pohegclaicr
depart ment , 65% of parenfsmadecalatcafeed?2otk
entirely satisfied with them and only 268 are
di ssatisfaction are the | arge waiting I|ists f
home.
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[ mdzso dz" o3 nOteOCIsjtcdmisd S Odzd COyj Mo O wog dzw 5 |
oL OddBsslsdesh jdedw, daj ftojte’ odigsidy, saduORGMaAEsHOYJ

{yjdz¢c 0 COoyjmsaO RBIHIJYdqdzMCs2 Fodtshd Byl
ltesojHjdedj 1Sy jtelsdL COYyj Mo O btejBlzjls LkyOfmls
L dz2Odzd W o H O dzdzts 2 sB dzOMiIsd Hdzw o' dzj MJ oz 8 flste fdteJ
BiHIYyddzmM S ddz MlsOdzH Otcls OBz (JtotslstsC sdzOd3) . JHd2OC 5
B HIYyddzmMS sets MistcOrtso Odedw o) S8d3j dzgHlzjIs ftetsosHdIS
Hdzw tsyj &z d EkZHtoadzjlseo st dzdetsisd dzOMJ dzj dzgd W OB SISt
dBE dyddzem& zs f sdstsh ! 9 MsOydodzOtedzr » d OdBLEkd&zOIsts
MsOydsdzOtcOr ©WOL dzd ydesets Isdf ©. [HdeddBBd dL thdaso
sftcjHjdzj dad] kRtetsodzW EZHBodzjlseoste] dgdatsmisd osi Hd yd dzf
dzOfmj dzj g dgy S Oyd Mlso © WBIHJyddemMcdr EfdzEe, ftojHT
SBWLOjd dscts &jH]PBPEENS e MiSttORtso Odgd W |

[OjtedOdr d BjlsBHT

1 Oflstswh jj dMfdzjHseOdedj fsosHddsh: o ik
LHtcOo tstshnteOdzj dzd Vv [ | dzgbd@chiidsDHfig O  taBRdi@ifisfy v 1B S fiz{ dz
WwEC Mo ME)qWdW t 1syj 2Cd COyjflsa0 &inHdyddhSs2 § s
OBe kO stedey & bhdkssdw s, Brdd dhisd Lss Od' HO
OdzC jIsdtetso Odzd™ 100 tesHdlsj dzj 2 4§ OUsjjadhipd wp i lshgtEdts co
1 SoBHjovwIsC ddets.

Tz ftddjdej dz BjlssH MAzEyO02 dzs? o BBECd &O &
CjftejLjdsOldddzOylsd tdBE@&DSo 3tz gzts §f CdzH &W d yd j dals &
32, ojtcy¥BdBHKE. (jftjLjdsOsdodkEfE' § 6% hHHE 0
[ jtCtd @B 6 Od Midzj +39% Odzd d

tjLkzd dsiphisdzj H 50 O dzad W

ddeC j sdteso Odedj twsHdIljdzj?2 fOydjdastse 1 jlsMmMitsets
fcC0OL Odzts, Yylsts dL efMmMjrm EyOmlsetsea Ooah drn o Odatsdzd o3
By NS &6, (O J &hs ¢ .

[ Yy &z 0 tcOMmftcjHjdzj dedWw toj MitsdeH jdzlstse s oL tcO
oL OO dij0s (49%), 29% tsHdlsjdj?2 (LOCHddy &
djls, 018 %o L toiHPls jdzjdsQd o0 o4h Ofls ] MustOjeh ded 25 0o tljtd
6] MY sdgH | dzls 8B , 5 KildsO & d oz

RL EZud ded J ttOMmy ted HJ dzj dzd v fOydJ delstso fs d3d Ml
oj M tsdH j delstso BT dzd M s o leyd DO, d [Sy7@zeRE [ j dzd dz¢
s5BZOMSI PP ydBd L Hkedn: ©jcdodse.

) 6o Al dzj Hse Odzdj SCOLOds, vyt o yj d&sds
SCOLOddzts? df tjBjdSk ©® HOMGEEE HjlsMSsd § sddd d
CsHdlj dzj 2, daj MBodP &%+ Ha dzjHdsioiaijds o e j ddIls ez v dz
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slso j SdE%. { OMjo] wisezjted dzj 2 6 yjdSj SOyjMmsC
HilmMCd §sdzdCdzdded yd MEsd3 SlsH jify ] o yJ dzsds § tej
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I —
00/0 —

VHBBoa dzj so tptgj dgtso j O3 J 1 OstclzH d

EHise dzj Is o ttdsjodg’ s d

OfMmY toj HJ dzj dzd J tesHdIsjdzj 2 ¢t ByJ dz€ J
SIsSHj dzj dzedd © yJ dztsdz (@ %)

{ dmkdese 1. ¢
f sdzd € dzd dzd ud ME 53

[ SHOUH dB "™ dzs ftoj Hazsy j des ©yjdedls! o BOkEZOR to
SlIsHjdzj dzgdv 5 BCOLOdY &jHdyddnis? f§sdshd Hjl
CesHdljdvdd SCOyjfMso® djHdyddnis? (sdkshd - HO
BOd&d ds2 mdhlsj ot bdeduduzad zdss0ezslsz tlsH j dj ddw
QT SEBB 0 %, ckeg@®o dzj ls o 86 qRI0j%zclER H S0 dzj s & 8 tEPhs | d' dzts
ftej Hdzj &3 tsHdIsj dzd tsyj deddzd € Oyj flseds 1 OGSO S t
{t OmMftej Hy dzj dedd tesHdIsp @ dzB2 L Oy g Y BsHBYJ sl O RBJ
HilMEsd §tsdzd ¢ dzd dzd ud ME sd3 tsisH § fify lelfldd 02 .y dzsdzs § ted

60%

40%

35 40
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20%
. °
0% ot

"[sdzd ydes" " mBEsh " " uvHSe dzj 5o Sty [ Bz dztiz] Is o

tdmzdetsS 2. tOMftjHjdjdd] twosHdsjdi?2 o L O0sdhddasih
fegshd o HibMEsd §sdd¢ ddgzdw f)sd SisHjdjddd o yjds

) AsH] dMfmdzj Hse Odzdw tetsHdIsj dzv d3 BT dzts ff toj H dzts
HjlmMStets §oddSdddduj MStes lsHjdjddY ¢ §OydJ:
COyj mMse tOBBIsdedStso tojedMmlstcOslzter f sCOL OdzO, Y
dzj o dzd dggHdjlsdr's  ctokzBtsMmls! 8 Mt fldds tc thdz O dR) i Is ©dzef dgd
13% twsHdlsjdzj?2 MudlsOodzd, vyt EZyoOmlsCtser j §jHdOIst
ylsts dzj BT o90Odzd dzdSEHO §tsdzOcOdzd 87 %. 1t 3dzj dzd s
B' 9 Odzd GQlsijoddzddds o <Gtk |, O 91% tjfmftsdsH j destso f
ECOLOdzd o ~AtHJ 0OdzS ijndgd tayse0@Ednis,” ylssca @O YdsL o tsdzw
dzj o dzd BOIs j dz' dets figlf 5,dzH @ dBE® MudkOdd, § sHEBEAEES S
Bl dzs dzd StsGHO.

[UyjdC 0 woHdlsjdvdd tlkdsh jddY ©oetslddStss OH &I
16% twsHdlsjdzj?2 ddescHO fMsOdzC do Odzd ! ) dzj o dzd ZOIs
MlsOdzS & BBP: O 29% tojMmfsdH,jdsss M tOs tisdaf S Odd
COL . S PyjtesHdlsj dzv &sd yj &so jyimedn COvyjmlse d,
f sdzd ¢ dzd dzd yj MSsets tslsHPdzfzded]y fTtej HiMlsOo dzj dzO o

64


http://www.bulletennauki.com/

1 ¥ dzdzj Hz® Bffdic © € 19 BUlledin of Science and Practice
http://www.bulletennauki.com Jla et At
v OB dZdyo 1
{Ativse tfrruvpfcirR yrJ [l (#sRM sovrwaul [rrRrRARL ®
rcrves{ed VJIJRSIR veas ) fvrrfriRre (
1 jtemMsdzOdz Yy Ofis s R dzB © IMmMieH 1d tOL
sB N Odzq

t OBtslsdzed ¢ d tej eadml 0 5 95 o}
fdndyddmSdd Mmi Mk 0 9 91 0
LyomisSsear j fjHJdC 0 13 87 o}
ltOyd M Jjydodzdml 0 11 89 o}
t OBtslsdzed € d OH d3d dzd 0 16 55 29

[ dzw zdzlz yh j ded W COoyjmMlsea© ddj HdyddeM< s s @@ h o
i ted wd dz’ dzj ZHtso dzj s tstej dedetsisd  Oydj delstsoe f tsdzlz y
Bd Hdyd dz ¢ 52 stec OdzdL Oyd (. gtoj HJ sfdats e dz" = f toc
BiHIYyddemMCs2 ooddsh d toj MY tsdzH j dals T zOL " 9 Odzd : f dzts
(9 %), Boyg'tdjlzes! £ f jHJOItekz (35 %), IstczH dzsifplsd o
M i ydodzdmlso (37 %) , stczH desfylsd o ftetsnatsyHjdedd s
dzj ud ded ¥ (6 %) .

1dSts  dL tetsH dIsj dzj 2 dzj ZOL o Odz MmtejH( ts f) dzts
toj L zdz' SOl @R sHBj f WE" d Glsdesh Jdedi dBJ HJyddzi€C s¢ts
cdediddyd mM<dJ Emzsedw o BjHdyddzemCts?2 e OdzdL
dzj H s dzj Iso tstej dzdzts s d COoyjmsoatsds dij HdYyddemC 52 ]
tSlsH J dzd dzd d f &QjsHdiglsyYo d2j.dz o

vOB &zd.yoO 2
orrf?1v3 Jlrw Jurrf?21r3m Pt RYRLY vrorflfrulftroind
frrrRARVEs B VY[ J2zrR I r1rues (] 111R$IR1w@rHsil {

© q U d dz0 VH] & dz 2

]
SLcOddL Oy

ldzts:(DW L gw tOBtslsr tj cdMmiste 9
I sdz hOw tsyjtejH! € fjHJOEKE 35
stckHdesMmisd o { slsEEyd dzdmlicOusfedigicdn s © 37
I smlsmMlsoadj {WWjiClO wls dzj yj ddw 6
1lsdztsh4dch4 BdHIYyddzm S sets f J tcfs dzO dzO 0
1 detsnd 4  MiGdiEls[Qelatfsy j MEdj EfMdtsedw o d 0

tdLEd SOIsT OdS jIsdetsa Odzdw or wWoaddzd, yYybts 52% t
dr tzfF®] 01d2j% kMmlstcOdoe O] Is, O 36% wsSHdIsj dzi2 L Otk
tcjBJ 2¢O EfMistcOdo Odz 64 %0 B&H d s Pirjc H dzdzgizG ByRpls s B g B dz

l AstH] OdS jIsdtetso Odzgdw B' dzd EZMmilsOdetsoe dzj dz ts iy dats
dzj sBAtBHJ B ddf yhhjdadw 2 C Oyd Mlsoa © BB Hd yddzm¢ 52 f sdi3ts
steeOdzdL Oydd . 18 d3dzd dzed¥ tetsHdIsg dzj 2, HdzZw IssEts,
tSIsH J dzj dedwv yJ dzj MstsB tc OL dzts: Fojdzdydddy Stdzduyd mMise
oteOYd 2 ( 31%), g J dafippgtsdediciO otdg jBdjdee © (3 5 %) ts
Of f Otc Ol ztots 2 (v) R, [t vy, S U d Hts. ) (31%)
(Mo j oh j dzMiso O O,  detizj G Hzip 5 dzdBIRBs f O F §f M dz§ v o dg C
(43%) . VHJ Oz dz" 2 9 j M GlsHlsz dptzddzdiizf i dig 2s & &b o o g3zt
tcOBtSlsT HjlsMEtsets § sdzd € dzd dzd Y pBDE RB. B SIsH j dzj dzed v  to

Jyd dz€ O f tctsB dzd O3, gqdzj # h dr fmw ) H O dzdzts 2 d3d Hd-
EmMlsOdzetseo d Is+ Ylsts 5 d3dzj dedtsy j4tBj% dtc t<pQ@f Istfj teaf Rz fScts 8

65


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzftde © € I BUWlledin of Science and Practice

http://www.bulletennauki.com Jla et At

HJIsfCowizg Ctflzd dad yj MStsds tIsH jdzj dedd Bistets, 21 % tHJ
19% fydlsOodzd, vyt ftesBdjd M tyjtejH! 8 dajls, O 1
30% tetsHdljdzj?2 ftsBdzj B3O fted of L o datc BYYP dalzO sHit
ftoesdgdzjffy o' LBsoatsdy dzO HBSd3 dzgf B'" dzts B 2B3B%, |  Diste iz
EyoOmlsetso @ahdrn o OdeC jlsdtetso Odedd tetsHdlsj dzj 2 dgj M
ctoketsMmisd ottOYj?2 MW dkzO tftets, §sdzZOcOdd, Ykt &
0 84%, o G tizd fin! OtAS.j Isuf@Cy j dedCIsts L tesHdlsj dzj 2 dz
ftosBdzj BO dzj o dzgd BOIsj dz' desfisd  ctekBMmisd o HJYJ dzf
Missw d&zO 5 d3dzj deds 8% toj M sdzv j dzlstse, MuyudlsOdzd, Yl
L Ols tedzef g tslso jIsd s’ .

s OB d&ZdYyoO 3

vref 213 lre Juref?2r3am frt veodamI{rrf{ZIm P Jrr1R
Vfuvyzr1l1RC t91Juvz rruvesf1d VIJRrRsIR VP s {1 Ju]
ltoj HAzsY jdadzr | d3j tof VHJ dz dzg" .
vejddydddy StddyjMmMlseots otcOY 2 59
Isorhjdedy CoO0OdzdWdeOyder otcOy, 2 31
veojdzdzadj otcj d&3j dzd BIMBsIstcO toj B j dz§ O 35
{ MdzOh jdzdJ Mot d3j dedes? Of f Ot OIskztets?2 (L 31
RA&ZW Sted3OYd sdzdzOY HEMskYy dzsfils! iMER&E®j h j 43

L dzj Chtotsdzdzs? L OfigsHEo §0 p &zOukzd S®S)

1 totsB dzj d3" 9" G OIsj dzt Mso ©®© HG&EpG.,.c] B deic § thb ts odz,

L OlstelzH dzd dzd ! slso jIsdIs! &ZzO | ssls ot ttsf. [ IsMmizls Ml

B dzs GMltes?2 ftesBdzj dzgts? Istsdz' €5 H dEwH d2v% 4MEH ddgl] dzp

ftesBdzj 5 f dzj € Otcfipsio OleR Iz Hzdz 2! QsHRPARJsdgds) . to & Ot der

LOodMmMd diisMmisd tsls tslsdetsh jdzdw ¢ dzgj Ctslstster d3 § tetsB dzf o
SlsH j dzj dedw f tepe iz QP dz4 dzts o

vsOB &YYo 4

towltrrefrirr tdrrurfrs 1 1olRrRurR[ [JHUR Ju [Jul [z
YrdaJefof 1 ot fur rruvesfusl USRI RRPWYRC (

Jud' 14 ltesBdz)] OlstczHd RIstsG

letsB dzj o' sfhlsisyj dejls o jlsd
sflst

fujttjHg dzO ftedjd ¢ o 48 21 19 12 100
stkHdshisd fttd o' Lo j 30 15 30 25 100
1 Jjoded RO dz desfls' , ctel O 11 84 4 100
1 J o dzd BONiplg dz' dastez B ts iy ls - 0 8 86 6 100
BiHgyddmS st §jtefsdo

I"T BscOljd Mlsoats Hjdaj € O 0 68 32 100
[smkkmsoadi o OflkjcoOR 2 4 92 2 100
or f (MOdzsdzr & o OYSH dzj |

vOCdd3 BBKOLBA, © MejHdzj &3 tesHdIsj dzd By dzd o O Is
4,aN08 BOddsS . lted tyJ dz€§ HiWisj dz desfyplsd Hj Isfy
tcsHdIsjdzj 2 LkHtsodzj so tstej dz' COyjfMmsoatsds dij HdyddemC ts2
FHtso dzj Iso tstej dar d Istsdz! € s 2 % mMseami &3 dzJ EHtso
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dzj ZHtso dzj Iso tstej dedlets iylodzw s sHNf Is jeds dz " dj BydtedHd dzO
StczH dzsfisd fted orLtsej] otOyYd?2 d&O HEA.

sf dMs¢ dzdlsj Oz’ :

L.l iHdSd.l,. dtesjo [BN jMiso jdedetsy LHBStBSO! j 2 L HtC
dLH., dimft. d-fhsfRdy6 : L CJuvdt

2L i HdSo.l,. 9o tciky. [ BN jMmlse j dadats § LHBteB9 ! j d LH
fesmsedd. [.:2@@B] 3¢ dzd ¢ O,

31 4tejLCddzO . 1 - 14 SBIstster §j tojL kzdz IsOIsT syJ d
Cdzdddyd MC 2 Bsd dzd yr Iz miasto dfdrjdis(j df' tedpO) a{S¥sais] dUstctiz@
4. 8 @I 6
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d dedzets s Oy Odzd L Oydw fteddydf © HMskY dshlisd 5B j
BiHdyddMSdr ttcOddL OydidnOdsE. Ot tzk © % st My 1 d HE 2
sdtetedststedd  sMdREECE®] §Q HY EOBEHdtsmisd d3d Hdyd daf
sistes Missdls Hy yfdmEE ey ®HMdazzy do Oded™ dzOMj dzj dzad ¥
B4 Misdesmis d . g yJdz s sy dzSd HtsMiskf dshmisd OdBzd
ftosydo O h ddz o M dz2 MCs2 B Misdesmis d, B dzts f tc
10t8tsH dIsj dzj 2 f OydJ dalstso HEBMS BIE K] dzff dzdzef ¢ dzg dzd 1yt dn
RfMMdzj H s Odzd j f5C0OL Odzts, Yylsts ¢ sdzts 60% kEZyoOMmls
st zZOyde Odzd &BiHdyddem<dj Emdzzed © Hwkzedrh &jHJ
Mz yojo tsHdlsjdd sf zO0yde Odzd ¢ tsdzffkdls G2ydfs,| odcdOn
dimmdzj Hse Odzgd?2 (VI R, G5, tWjdlsegjdscatcOWdw, [f{uv d
®Bd HdYyddem< dd3d bkfdzzecOdd o Htkzedd d&indyddzmsdy
fsdzd S dzd dzd yi MSsEets tSIsSH | dzj dgdw wWodzw e Isfqw  slsfifzlsmise
ceOWdSe ftodi BO d dOdzdydd o ddr ottOyUj2 ELCdA f
sO0Cdds BBEKOL 5, syj dz¢ O HsMiskz datsfls 34 Hdyd dzfip!
dzj sB R tsH d s ls ¢ o fworh jddd HtsMiskzf dshisd tslsHj dz
f j too d ydatsn OdgdHsdtaxlzts 2 f sctsh d HjIsME sz dzOfmj dzj dad & .

AbstTheti mpl ementation of the principle of

of medi cal organi zations t hat provi de heal tt
Federati on. Thes pgroohhleeamhtthf cacee i s especially
for the population |iving in rural areas. | n
to children |living in rural ar easf,r oam tahnm ncyhma
polyclinic department I ThEowa dielwa tskiorwe dwa sh ad ¢
parents involved in the survey paid for me d i
cases, parents pai ds pfeocri atlhe t c armosu lotratainodn ionfs t
(ultrasound, ECG, radiography, MR , etc.). Th
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ot her medi cal organi z dat i pamlsy cilnisntieca dd eopfa rtt hmes: t
proxitmi ttshe home, a convenient schedule for ac
narsowciwilthikesgh dJdbhabki fianataisesres.sment of the
has shown that there is a needudalo heaxlrteltaseer
provision of primary health care to children.
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MOded SOz ded uj ME BBz  ftetsfmoe j M j dad s B § dzgl3ed ¢ C s
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Bz dzd yd f Odzr dats 2 d yOfmlsdzts? MdMmlsjdd LHKOs stsn tcOdzj
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{ Mdztso dz' dydf fOeRffdz ¢ OL Odzd v 1) P dzd | QuEaz® 2 G s@EsSd VW«
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iHefMiskf dtshis: ;

iftesWddzOSIsdyd ME OW dz2Off teOo dzj dzdzts s+ ;

iftoj j ddMise j dedesMils! 7,1 9.0 detsfls: dzj yj dedw |

tdOodzdL Oydw fteddydfO Hohiskzfdtshisd tBjMmfjuds
Stcc Od L Ousck OL ' 9 O MNPRzd 1P e dEE 5  sSd3tsh | Hj2fMmlsalzs f
{sMMd2mMSs2 AjHjtOYydd. [sBS2 ydkjd MsttOdr dzj
9 BIHdyddhMSEzr teeOddL Oydse C0O0¢ 1t & Miskz ydlsj dz
9 dz2OMlssww j J 3btej BsmMisf@izifsOtcdgsHdItsdstsh d B4 MY
BJ M dzOIls dzts mls+ & ) tcOBE On ]l otsG tc O AzA3” ctsfMizH OtcMmlis o
Bj M zOdzs?2 &) HJGddzMSs2 §sdBsh d |

) esBdzj 3O HEshskzy dshisd &jiHdyddnSs? §sKshd
B4 Hd Gdpdzlg tsBMdzzy do Odzd v dzOMmJ dzj dedw, Htetsy do O h j Gt
Efdzso d2 d ©BLOLO ydLded fjoz MSdn ydlsjdzj?2, btOd
2O j dzj dedVv dzOC ZzOH'T 9 O Is tslstf j yOlstse dz© oMy fMmdMmlisj
Clts GOMOS T O, dshdshisd, HIMdsESOYydd e OdzdL Oyd
CoOdzdW dydtetseo Odzdzr i3 B HdyddzmMcddZzd S OHtOd, otsL
By HJYddemCs?2 §sdshd [2]. [BifmMfjuiddj HshiskzY] ditsi
Hisdzy dzts B Il 5 EOIs ! f sdzlz yJ ded ® CtcOYHORBOB] ( sMmipd?2
BiHdyddMS s2ilPsdsh d [ 11

69


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzftde © € I BUWlledin of Science and Practice

http://www.bulletennauki.com Fo b

[ibsHdSO dMmMmdzj Hise Odad W

1 Ofplstsw h j j dmimdzj Hise Odzd J ftetso SH d dzts fiy ! o octfk
LHiIcOo StsntcOdzj dzd v [ | dzgdsd th)@se i O tceOR@sifisizibv | B S fz'
cusC s ML)@Y Cisuststetsdz § Oyd J dzls fsdzzyoesls d&iHdydd
) oGt OBB] ctizHOhise jdzdzr 7 cOOdEsd2 B j MY dzOIs dz
f cdsteod tOBRBECOR BOLBSoats? oSO tBYWL O§ jodrd dpiz®t8
3§ d EMO dzd Is O tc dzO W f sdgtsh HylsME sz dzOMJ dzj ded ® ¢
fsdzdSdzddzd ¢, © HJilMEdrn SCtdhkzd sOydwvs d o OdMBLEd

Yy d dzj dzdzts fyls ¢ ftcdCtcj tf dzj dzdztoucts MHsjp 4§RolON 2 6 ln3z@r® | dzj
14105 vy 2D 26056, .00 L2OA78 4 M) itz®Mmfegzisdechj 2D 1
MsMisOo ddzts.,, 1 YT &EIBIB8I 8.; yp dz2HjlI6id €0 dzjllst 901,
fSHEeEMETd dp®B55; 00 RPAGL ¢ (&SA&EHISSCJ

[ dzvw tsyd dz¢d BEZHtseodzj Ise tstej dzdetsfisd to s HAglsH] dday dR dz i tisfi
f sfstsh d, sCOLT 90 d3s2 HJ lsw 3, B dzd dMmf sdz L s9 Odg
OdzS j sdtetso Odzad W  totsH chlsigCdrlsy  if tOmytef jj HiABIOe 51§ s S 52 f tsdzd

[ dzv Wstediddtotso OdzdwY MisOIsdMmisdyd MEts?2 Mo tsC kY dats
or BtsteC d detle®@| thslttttsets BN dzO MW stcdzd tcts 0 O dzO tc J
OdzS j sdteso Odzdd EyOmlsetse Odzd tesHdlsjdzd, HJld St
HilbmMesd fsdds ddddyj MSsd3 GlsHjdj ddd §tdd¢ dddzd ¢ o
HisB totso tsdz! da" 2 - Otc@®®© tizd tzda" diiz st deitsy J G0 Odz€ jIs tBH(J
[so jtodIRCdgi dzW d § @ indelsslso j sMmlsekzjls pjteswisdesmisd 0, 95

tjftejL jdzsOlsdo dzsils! HOdzdzs?2 o' BsteCd B' ZO ot
[ ittiBo0O. [ Mstsod ez MIls Odz0d K55 EF W ¢ O

{ jizzlsOlsT  dffydzj H 5o Odzd W

[ Yy &z 0 tcOMmftcjHjdzj dedWw toj MitsdeH jdzlstse s oL tcO
oL O] dij0s (49%), 29% tsHdlsjdj?2 (LOCHddy &
djls, 018 %o L tiHPls jdzjdsQd o0 o4dh wOMls | Mls Gited)] H0sL dzPE
] My cdeH j dels 8B , HESODduds j Hd EyOMlsoaso Ooh dn o Odz .
] M sdzH j delstse BT dzfs @Bl MESAESE Sf s 2O, O 75 %

RLEYJddj t6OMYftejHjdzjdedV §JOyYdjdastse 65 d3j Misk
AN qlsj dzv B 11q.Is jucmelds Pd s j dzv di3d [ § ded dz6 c OM G L 5 g dz@
dL Htzedrn (ONddyagaz] ddf s § Gy qisdzls opdlsj dz' Mise O
td iz des §

My Odzk lIsj tcB zte G
M j dzd dzc s OH ME OW
Mrtczedj tjedtd

{ dMzds@mflite] 1 i dzj dd s P idsizdzly EHds Jogiz! Miso O

70


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzftde © € I BUWlledin of Science and Practice

http://www.bulletennauki.com Fo b

Vtod tSyj &) HsMiskY dtshistee dddmisdejzidss aBddy ddf &) m,d H
¢sy d HE.) ©® HOdGESHE HjkNSsd §sddSddddyuj NS sd
CsHdlsjdj2 MudlsOodd, ylst §sdzydls!' d®fudos dy dig dzt
ofMjceH®, s %lzj & Cuds, s A% OS Is d Y jdbKS,  Cdzjlo8t9h dgtssiH d Is j dzj 2
skkojlsdl!, §smMitd Sk k ddni dj B ds o I ltsd dzj
SYj &Sy HeMbskzfdshlsd dJdhstkzdj disOd! d' 7 osdHts (f
tdmMkzdSj 2.

32%

30%

RAzZS G H O Ustislziiditss o ff jjaK @) OGS Isd W jifiC g8 @ dz
dzj o sL d3tz) dzs - SH (

tdmizdss 2. t Oy tej Hj dzj dedHiste & i dabs ytizg 2 d izl Is tadaply joels):
dMmMmdzj Hise Oded W (& %)

RL ofnpjrn tjMmMftdH j dzlstse § sdzzyOdzd dzOf tcO@o dzj ded W
OO L ® 8@BA ALY &%, toj dzlscd BB W ARG %, d 8, Pl v
2 %

[YjdE O Coddujhses O dstsjsd] diffts s8 HEEPE , SIE ikt dj
dgimimdzj Hso Odzgd W otcOYUBSA HBS dBsdj dlsO jets ftoso jHj dedW
OOddL t5o Ctesod §2sdF (b0dagiRts i)' O dsPHBE R (53 RHodgs 8 v ) R
33, 8M@Mj 1, tjdsd& pdzFNO@NDPY d 75 1 MR & 4556 Hdzj 2, [t
3 60 Hdzj2. (OMftjHjdjdd) ©sHdljdi2 o L Osdmddt
dzOL dzOy J dzdzts v@B dadioy sldz o

vOBdZdyo 1
towdltrrcefriRrRr tdrropfrs I Yo0lRuR[ [HUR
Jv JtrfrvrR JrrRroVvVRC R 1oV RC, POV OYLLL L.

dtots € O ZOdzdL ' ¢ dzOdzd L i 4 dzlsG J 1 Cs|
1 Hj dz 14,1 33 22,2 36,4
2 Hdzv 23,8 28 34,8 22,7
3 Hdaw 47,7 35 o} 18,2
4 Hdzv 5,3 3 o} 4.5
5 Hdzj 2 3,8 1 0 0
6 Hdzj 2 0 0 0 0
7 d BBsdzj j§ 54 0 43,0 18,2
RIssc s 100 100 100 100

71


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzftde © € I BUWlledin of Science and Practice

http://www.bulletennauki.com Fo b

1 0 otictwtghm upfdts odzj yd sjlipeXCem 5% totgedIlsj dzjo2cotslso j
f tsdzd € dzff tzd j Mislz & d I sz’ 1 19 @ § figlf tSwdakzQ Uasds®~ SUDOYJ 2
Hickes?2 | sékzd Cogicozd  fzOIsdz" = dB3d Hd yd d&n € dOF 168 8@ Ol ok
slso jlsddzd, vyl dr tjBjdetsS dgj BSdZj j Is.

SOYH'T2 GOy HOddd diiils fttOots dzO d&JHJdyddm¢Ek
sCOL"r 90 &3z BjL oL ddBOdedw f dzOlIsT o Mtlse jIlsfise d
B M dzOlsdzse s BECOL OdgdW¥ CtoOYHOROB &BjHdyddmss2
BiHIyddetlpE g m deffdz" = EMmdzke, o btz ydmdzy o Mtstsilse
BiHdyYyddeMStsets MistcOR, tieoy@dpdseo sp Oph dmL o o @l j sdtetso O
dd CseHO dzf B ZOyde Odzd &BiHdyddemSkzr fsdish! o HO
dL dzd ydz' AR LNt juimls oG lsts f sdzzyOdz g HdyddemC 2z ff sdi3ts
ofmjcets f dzOlsddzd L O Tf§fsjdand@rzdslsi@ * ( 8 3,03 B)1Y § H @iz
sf dzOydeOdzd 47, 2% tssHdljdzj?2, &BjHdyddmSd) ftetsyy
Htc.0) 20, 0 %, O IIABIE tg) dfmMmdzj Hise Oded W ( Odz@dzd 137, 4 %t s ¢
ddmstczdzj degls Ocdz? dz" §j odH'™ dhfipdzj Hso Odzd?2 (i B, 6%s |
(td pdzt89 .

73,30%

47,20%

15,60%

13,40%

ssdhizd s@pdzhizd 5Py
oOY0 MYJjygowdmEoOn q

g yd dzm§ O p stcOls B tdalgls jo z d3j
@sgPHEzted Midzj H 5o Edgdizj H 5o

t dMzdsS 3. t(OMftejHjdjddj sHdljdj2 (s o
ftej Hiise o sifipCmtals dff S5 dzq € dzd dzd U j.MC s SlsHj dzj ded d  (

I MilOo0®W,j M sdzH j dzlss o s &zOIsde h dn Bd Hdyd dzm € z &
shdetso dets?2 fted yd des?2 s dzOlIsr ZOL 8 Odzd slsflzlsf
Emdzzed o dBjHIJyddemcts?2 e OdzdL Oyd .

J ~BHJ] dMmMhdzj H tseO@eacpdz] dzf dzdflzd By d dzm € d § fMmdzlz ¢ d
ftodrn tsH d dzts iy s zOyd e Ols o dzj H Odzdzts G 15 i sdzd € dzd
Fyomlseso Ooahdns © OdgS jlsdtetso Odedd teHdIsjdzj?2 odzj ¢
ftedntsH d dzts ! 5§ dzOyd e Ols o3 JOrdzfiarsR dzfn &34 B d ylz(figlef dsp e
s zOyd e ©dzd : Ctsdemiz dz: 1§ O2a,5 0 %, tc ONOdzfflzjder Js@isyte[@0 o tc Oy
41, 4%, B Hdyddmscdy fLsyjHize' (BOMMON27,%da dts
zOB steOIststedzs” § dMmMdzj Hise Oded ¥ & (2T dz® dftyfls. t¢ df dif,j tetseOflz!  dzi3tg U
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fsys, d ftwjyH] oMmMjcet fwolsjtew toecOddyj mMSétsets o jh
Bsdz " jdB k¢ dzsdij Y ©Osjedidgisihy ("&ief @dizd U BE 5650 ded
9, 74 %26t §ONsldtsd Mdsj. [ 7dselds?2! O EsdGdzHi e
O di3j dedlets § dzsMS sMlsdes? Mz @ o jtendzjets EtedL Sdzls O
dzj L dzOydlsj dz' dzts. o Ogzdzv 7COAE @dfzdy o dimmdzj HIzj B2 L
ftojorhOjshdpA dzoeCotredis fipv B dzOGtsf todWisdzr ofsd d gaj 1 to¢
f dzsHtsteBHdWY o tojLizdz IsOIsjy Md3r 9 O.
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Key woerrdoss:i on,s caftaapml| smd |
sdzs YyJ o i tdpfovQ: €0 Uz, figwus MCtSatsLWw2Mmise j dzdzr |

The Republic of Ecuador is one of the prod
the plantings | ays the Provi nesec adfe Hsamenmealsdas
Cocomoopns sl oped areds teoretnhtaraddiyl lcegradat i c

processes.

The research was focused on the estimati on
used toTledhn vwrdd ecacao

A number of previous reseatem papehe BBaveé
process in Ecuadoactaluddemd pot haegrrs.cul t ur al

The authors <carried out ptrhoev,iSmatdwersetchzgda o n o0 n

Ecuadori2i0dmRe ikietye i s | oc atTed URirbcid thret ed i (sd rplcdi
Pacific coastitOmet €EcsiadboiNeveetahdleved, t he sl
inclination provdokhe épbpostoonpiacedhee se.dAtlEMNj a
determine the tnmeariins tcilcismad&t ccohhadriarceg r rTohted hNea t d aotne
Il nstitute of Meteorol obg mpdnHydmpeloigghutoley Evwal
through the mont hs. The average annual pseci [
the wettest month and i n SeptTehmbeprr etchhepi praedio
changeable throughout the year. Theuimmeni d TPle
mont hly average rate from Jaasany fabdbl apoinl ti
AugiDsetc e mber .

The forms of |l i near erosion are not prevai
erosion, rain gullets and furrow erosi on.

l't should be noted that the resiee@alhagraisci
met hods and cultivation period of this agricu

The Tiineledti gati ons were carried outcriopsth
(Figure).

Figure Sloped areas with cocaeops.
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The comparative awmtal yorisit was kegtruated on t
inclination angle in its upper par Tabdldde 8sAoiiln
sampling anal ysis was AagrracaldQdeutto.at t he | abo

Table
THE PARAMETERS OHHEKEYiS| TES6 SLOPE SOI LS

Parameters Keyi site 1 Cacao. Keyi site 2 Cacao.
(slopeangle3 A) (slope angl8 A)
Organicmatte(%) 9.74 3.26
Nitrogen(%o) 0.49 0.16
Phosphorugmg/kg) 35 35
Potassiunficmol/kg) 0.07 0.55
Calcium (cmol/kg) 1.95 3.7
Magnesum (cmol/kg) 0.36 122
Iron (mg/kg) 2953 5342
Manganese (mg/kg) 8.47 16.85
Copper(mg/kg) 8.18 4.7
Zinc (mg/kg) 3.44 311
pH 5.39 5.34
The particul ar attention is to beoialttoagae
content . offheorageonuint matter | oss i ncr efads¥%e3sdtdep
sl opBe 6B &t sl ope). Such dramatic three time dr
fasdail fertility decline.
Al stoh,e soil s of steadpltyhei nchirience dt ianreesa sd ercer veec
n compariisomnewilt h They phosphorus indicators

[
sites. However ,5tmgklg)paamaemel ewser (8B8han the a\
area of: Eaccucaodfddg enngc itao Ecuat ori ana de Addaewr am
appear .0t200 bmg/l1kkg. The investigated agricultur

f
[

ertil ithersthekmdheet wash could nphosmhodomumencan
n the analyzed soil s.
The high concentration of iron and mangane
could be explained by the soil formation cond
On this basis we concl udadadthiadan tdfe timeg elnand
crodpespends on the inclination angle o¢tr otopne sl
the slopes of more than 8A inlisaitli omermtigll et y

The sl opmer widthhnacno natdtbonoanguéfsai lgreadr ad:;
nalppeamotre BBeitablce ofprsrt Heh ei cwesotai gat ed zone.
inclined slopes are more |iable to erosion.

job)
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sl

tiruvrRY[@Bodso Mt REURS O ARy [RAL L L1 (]
zisRm Goudf 2us 1

sorfpmpttfds 1o o dLI9d BT 1

E| OW OteB j¢2.620 depd. =i |z €
RdzIs d fdniso s j W teasd dfd | ¢1  ¢eu JOEHzO2 HY QdeB@,02 H Y O

ECOENERGY CHARACTERI STI CS OF SOI LS AND BI ¢
OFTHESHEKIAKATALA CADASTRE DI STRI CT OF AZERE

E Gafarbayli K, Ph.D,, InstituteSoilscience and Agrochemistry of Azerbaijan NAS
Baku Azerbaijan

O dedzts s Ay s Ols ' | ©ROwOSCIjtedL to Odz 4y CdaHfilkE ¢z@ ¢
IBd "EEE sO0o E®L g iPPEBOE RS2 COHOMbEso ' 2 ©O2
tjLbkd kO’ t©OMYjlstses 5 SftjHjdjdd* Bdsdscdyjf
ftej Hdzj Blesetsdzj sdzdn HOdzdzr ° Ol BsMY jteder ° BMOHS D
BOdZzOdzl Bdtejttyjadfguctsg Isif Cisf sy s tcOL s Odedw ff 5
o f sdzdzj dzd ¥ ©OB®IST M sd vigb Odss a3zl telif & gtk b @d & tzg
Hisdid dzd tolzls & o f sye , TdzjSipde" | ¢ tsECimPdzj mdzr 6its to dts to d y dzJ
d dzls tc OL 5 ddO@» dia| dedz’ ji dzj dpried tgpottdfdzis e s0 ' | fsyor Mz B Odz
Oz §d2MSdn dkeses  WdbsfsHlkCIlsdo dzsfls! BJyj dzs
sBh ks f dzsh OH Y .

Abstimaet article describes the ecobs ogpeoopifa
t hGer eat Cauciass uas ,p awhtiZcehaft atl hme cRhdeaksit r al di stricl
have been presented olni obcieamlmosgeiBoea Ib apsri csd uocft itvh &
data of the precipitations and esv ayaosrpactlieadn ftrh
t hseo i | formation energetics standpoint on the
work we used the simulation method. Areas of
such as ifnooruensttai mr oiwm r esndwm,t ai nt razoihak e ptl aian
mo u nitmeiardow soil s of subalpine and al pine mead
hectare, subsequently transferred to a total

Sdzt yj o' jlOmdz8y Ptsdedz’ 2 B OdzOdzM, d fYOjew d'dzfs s OH B
Keyworraddsi ati on bal ance, evaporation, biocen

RiMmMdzj Hse Odedy o Mktemtse o MmewrLd M JjXJHdd] o de
tcOMisdIsj dz' dztsa t5, sO¢ d ydotldtes &0, dfyd L dzt
mMh 9§ MMls sls ftesmisj2hds HB or Mhdna, O OS] ftow

©ZOM | dzjfdz@ ez Is' | M smseflsoks h j2 setfltejdds  daj o
Einddzde O h OW dzOctlkzL SO &0 BCtkyOshks MejHk §odts
10

) tsB dzj o b sisRdadwdsEdzd tetse Odzd W dgOL j d3dz’ & 4 S s
MsflsOo dzgzy YOMls! Cobciescts ontHdl GtejHjdjddj
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Oy sdzOdz! detsets o M sdz, L slo@Uzd ¢, HMmn e sddzed ¥ 1§ to
fsojtndtsmisd OHdOYyddzdz 7 toj Mztemse todtotsH dz' d3q
[BI jSI dMmfjdzj His9 Odzd W

ZjCY®sOd MSd2 SCOHOMbtrer 2 wPdisdy, M lcRdgdistssty j
S0 COL@ YOJ s GdzChfjjsiPE @az' S @M Gd X d demf el ik d 2
1 OB Odzd @ &d &d MistcOlsdodz | ©0O2tder d CcteOded ydlsih dz0
tdMf @€ sRlsOd ( sMd2 M2 A JH O @uidpdziL 2] daQ L 'O © +
oMIFPEHBPY s 1 d 2 Y02 M ddr MBO de@zd xS GEEJ tc 02 5dz20 &3] .

L Msd3j stedyj MSd2 Lktetse jdz tojcdsdO dzOyd dzOw
SLjtO, ftsMisdeOjlsmM¥ Hts 3683 o ISHBKLOLH] d dsets
896 0% 0C dstsd3: UML) j BT EH @& 2 3 2 (C1d9 , B &S OsOFRO2 B dz3 4 8
CHB(15, 0BEMNCOP2 B2 493 ,°8 16 3627j%)d dzfpC 232,28 27 (BL5 %) ;
[zl ipOPE 2 2 F( L &, 6 D%)O dzd A TEHLS 4 8 >(@ 7 S B8 %

{jazsjiecets MO dZcdzO 1 tdz P 56t sO9COLO Gtedy 2, f
{5 sy dshlsd &l shiskzClskzter , vyl fow L Odasfhldy o
dzj slsj Slssdzd Uj MSC o3 IstsdzyS Of2.tslsH j dz' dzf 7 BsteW sflstelz €

I ddbssascdui Misd tisdsh jddd i 6gd idaggHnk s )
fjedEfssL sv d Istjlsdduxt sf $@Ydusn g WisfaR { tor . 1 6]
shdzse desdd Gtk 3 d dzjcSdd3d Glsdsyjddw Bd ¢ dakzf
Gdzd dzad MiIs™ d3d Blsdztsy jdedW d3d o tOo dad dzdzts? YOMisd. 1 to
74 MuodatfCdsidscts dff  BSABPIER L ©f

s dzd OG5 MS dZsdzO 4 sdz' ' st sEHIBBR] R dzl C  dejf
Lisdzj Bz L Ct52 € o Oy dzsBz Mkttt d yj MUskEz ¢ dzd BOIs L

] LOfOHMs?2 yOfflsd tjcddd itk dsHas O s j
o j dzd uddzdnjsdigj dstod yj MCHs,ds kot cgucBds? §sdshj Mt
W odzo @B, C,0 dE2dB2 4C, fsdady Ojlsmw o MislssP 1 WAPO fals Odz
wdzo O3, 8ts 9 ds dzjC.Hts 15, 4

HZBBO MitjHdzj csHBer 7 OF s d6 )Ethhnsiop daMbeE@Eket (o
9" h jChO ftcj HG ISt diR]l OPREPS b " BrEdj 6 0 & .

s otMmistsfizsdis MCdsdz 1td "sés s09COL O Miej H
fMtsfls Ob 1P o to j H dzv W Is j BYf jolgi@ls Bief® dPwatza @ a9

[MONEtE Isjttedlststedd ©OMYtejHj dzj de¥ tOo dzts &j te dats .
1079 &d3, dzOdBtsdz N jJ  Cdgsigipd 1pd" iflSBHEO jCIsts lsots a3 AP N 1B «
o W dd Bt

stozf dzr | toj C 4O deCrdanzER?, , [ OL T d3dy0O2, s Olsjn, zZ d
] OdzgH@By vlzte! WwWdgyO©22, 142yYy02, sttey®©2 d Htzg.j e dzw w
1 OCOOd MS2 Lisdr , MBOHOsl ckflskzy tj ydzzs fjls:

tdLbkd2 IsOIsr dMmimdzj Hiso Odzd 2
[ s mdn f st o COyd Mo j f sCOL Olsj dzw fted ByJ
Midz MEBRtsL W2 Mistpig dlatial BO L kefd» sE@F 52 Octtst dzd GZOI d yJ f
OClsdodzr n Isj i3 jmOlJIAtA ] ar hlj 110sd3 tlsdetsh jdedd twWOHJ
fsojtcrn By dz¢ j Isfpvy d&OdeBdzj j tBI JCIsdodes?2 d Wdu
fsLotsdzwe h j2 Btsdzj J phtizse § WV ~Miz i dlksdzd tadso O dzd W d
Bt totsH k€ Is dlbdlztsrstats Wodldstdsy j datsL ts 9 .
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[ v  Sosddujmlse j dedzse s o] H jjddjlsiddfiyls o j gédsty Dotsar b2
dj sBOSHdBE ©® &OYUOd] GitjHjddls! LOkeOlr 1 dgj
Yj dzj B cOL s gyt tede'dgzEas? 1)) sdksskjo0 1. 1. (

Q=RQ — (1)

GHQOd L OlteOIlsr Mdzdzj Ydets2 + dzj R 6 Oz O 1 (hig elztieS B 6 O |
L j Bdzets?  f ts oKjnt ACdES fflsidd,y d § dels tslsdets iy Is | dz'd dafstd ¢ Ga oGilsQ)y a2
Bddtseduyj M 2 ¢Qlydg ailsts Pz o Odetf ] dzOlskztcOdz df 7 dzfs@
sO¢ MmdzjHkzjl dL wvOBdzdyr 1, oJ zdyddzO L OlstOls
90! dqickzjls ®©ls 32, 2% tsHngz0 @&, dpil 'tz \f i@y G0 & o3 O
ZzOdB sdp "JJORME B 60O2 tdzj :
_
an (2
1 ted { Istsdi3P)ts MOHEQH (O Yy d tRizdz'f I d miZf ds®@aifd ¢ s ¢ . [ .
[ 15], dMyEswig@eifpusfls @dz0 5 Wstwdlzd 1. (. | cdkssk
Emr RO’ (3)
1§ dzd uyd dz0  d ) ey iy weigfeltisdz & s te d3lz df s W( 3 )H,O dzdz” | Is 1
cOHdOyYydsdzdzse s B OZORZMO 5 0OL OdzO, Yylsts d&zod dizi dz' !
1 0O@RCd2, O @&O@G@EtsdOh jPrmMCd2 02 td.

vsO0Bd&zdyo 1

Y R ltJruvsuvrl

(T4 UBRY[HSR[ 1 [sédr1ou[[R
zisRmosdbuvofP2us 1 sodoevBll Hi
R E

[ Bl jClIsT P Kn Q Y,
1 Odydafrs d 2 1390 39,5 587 2,37 32,0 188,1
1 OC O@df 2 939 49,8 686 1,37 35,50 112,64
Z j Sdefn € d 2 692 49,9 687 1,00 32,29 77,54
] GRS d 2 920 48,8 655 1,40 35,41 101,66
Jelpe d2 1079 50,5 592 1,82 33,17 155,8
| OedQigh ¢ d 2 1027 51,7 598 1,72 33,67 132,7

l tod 3] WRAA] jisOHdOydsdzde” 2 B OdzOdz L j 3tz ®H 64 ftc nCdets fr
zdrdzddnts&smoH S, BB/ esH (s § 4§ tftadDzd d@nd ©dl ) &S|
Il . t. ItzBekz@bkPl' QU dzj ec dd dzcz®, f € € 6 tis B tHOE TSBLOO s j oz
dL d3j dzj dzd v tslsdesfdls j de ddasRis dzte oy joij ozt ffistefs H 2 C Is o o dets fiyls

1 sdmMS¢ Mewrd BiYHE ojddyddss? L OlsttOIls 1 dzjtecd(d
LOodMmdismisd (1) ¢t Sdaddkosduyl s dd wddddass dfj
ftewdd &3d dMMdzi Hso Odzgd W i3 ©OL dzr = OolstsBetse, fHtedoj dz

v=q" (4)

CHMN B coHdude 2 fediesmls WdsskOmim s § @6ty bets o
RZOSBHWh (2 Mw o ftejHjdjdds? Mowik) M sldshdlsj d

3g O, 345 KnO,KB5< 1 (5)
ag n = 0,050 1» 0,056 Ki
10 shmdzse ] HOdzdets?2 Wstedizdzr , twWOMyYUdlsOdedz §j f ¢ OL

sty desL 58] OSO OEC hHC sz COHOMbiss sk ©@2 & dkz,
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I OdzdzOW L O dMmd dBssfipls ! dzO( 4  MdsteLjo sztzg OIS ud M d~ H
fescdsL qietso Ols! f§lsjdydOd dts oL iy dkzé fsHECs

v OB d2fyo
l1{sor1ouvrfRrR 1 RLVEt L1 uulRIARNIVRI R [ B T [t 1RR
VL oY ylrpir3f uRrRYVippsavepRPus U sorouevt I Jfuv (o8
C dzj oG d

l tsHESCIsdod ) tsHESIsde fesdL o s

sqfr s ' E50O (dmonL | deovt @O Seh ks O dad"
s/ ¢ 0O Is sB.N dzish O
K X
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| toide fdzOwW
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tc O dzd dzdz" j
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¢ .o sd s s ydd + dzj e Isdaff] Wasyje s @O Isd

f syo jCdadeutsd yj MSddz LsdzOB3 6L jteB O2HY OO, BI' dfzO© dL
OtV dltsyj dsL 59, MMisOadzjde { dzjtecjlsdyui MSd2 BOC
Wdlstsyj detsL O, t©OMydlsOdy L OO’ djtwedd d&zO
s dzdzj y dzts 2 L deistgg dzthL Olzfits G d or wWo dzj dzf tejL jtoor 1
dzj H s5d M ts d2tclO)ds @ dimtg™ d3d

ufr dzZOw ! dz20 dOkydetsy d&zOf Qo dzj ded j { dzj 8¢ 4 l8aPS d
smdats o | H Odzdz" n Ols 3gsmMW j tedz’ n sMOHC S8 d ©OHJdOYy
Efls Odzsplzfp dzs sHi59o OV ftetsHEZCIsd o dzsfyls! f sczzf Efyls' dadz
fjtsL j BOR idig teas'Ln digstizE s Faste’ 7 f s5yo OF By s iPls @ sdafptsjc]
OCCbdBBzdzdtetso OdzdzO" o EIPEF O disfuc@®H &Bisd 8dzsBls!  d
(Mjtsteg atzn) § siblyy (116,02 LOddz0 Ctsted ydzj ol'ldy fEye ©
531DCCOdzo iehdas? Lsdzj MsEBOYy lsdHisd §EB8dd 9¢ BB dzr
M Odz §d2MSdn d Ood1PHqd2dhdHES GPdzedO Ry dd2ls S0 PgPr 2 8
1211 COdzO o ctedzy 7 YjtedesL | BOR { tc E82B6S, Uy, @ iy ls ¢
0¢ ¢ kzdslz dzd t6 s 9 OBz, EBO &L e v

ltod st wOMMudlsOs BdtftesHEZSIsdo dzsfyls: j fylsj
cdyslsjisdud MSd fJte] MuddGdz ¢d ~j tedz@ 2 & 'O dzidj-tg teigb 1) [/ @ o
ttOMY ted HJ dzj dzed WIC deds3OYsts{wig) Jkdftsls L sdzOd3. RdB3 Isitstejlsd
sjttedlssted” tojmMfezBddSd, od&kjiMmisj M yddr & CoOtl
C Odz0 &zO zq , Qo306 d Mistc Odzw d3d , r h tiolag tetaer hoztfj dafids izl § oo
CO®j dzdz” B S Otc! jtwwOBR], BGLjteOR], dzj WilsjL Octew L dzj dzdz
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431B0y40 OCSEBzdzdtse Odzdzzs 11 9UB OECCHPBz © B dY  detsL

10 tidtss | Octt! djttcjldsd M dnMftsd Lo Oddj B
WdlssftesHizSIsdodesMisd o L dddzdn § Oflse dd¢ OB dgfsoRj 2 o C
dzd L 3j dzdztsisd ¢ . [4h Sl gjAiPQdsse O ylsts  f totsididScldst osiis f
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ltod ofLtEOMsOddd ¢jdzjlsduj MSs2dz Mo wo e o ds@Ry
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t Offlsdls j dz dzsfyls! ded L B cedetsfylsd dzOdBtdZi §j o t6OY
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(fMmdoHt) MdzOy distisH Ljtlghg figls "= ( § iy Jodzlssy L jdida" Lnts dAff thypls
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185 HOdzdzOW L OStsdetsdzj todats s ! ssdz' €5 1 Isdd3 daj L
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LOSCEdtsdsj edesfls! . zdtetsS djf g eRdezs fidsO tefsdipls tsaidizj Btz
fMjoHtG Y jsddefisson KOCY] MowLOdy {lkdds o Oxder d5 W

l MmewrLd M deOddzjdz' M j2 ko dzOy dzgj dedetsfylsd fj o j todats
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sedzj jdzedw o7 Oy j 20O MdzOB 5.
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high concentrations up to li6e6ngawmignatMed heodi lo$
content up to 150 g/ kg by imixrogrgphosmsyf(the
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l tsmiste OdzMmis o § dzdzOW nOtOCIsjtcdMmisds O Zmls 0OdzO 9o dzd
o Oted Oydd k tcslyd dsstdsd{L (RdSeoBOaigiizdz' = S kMmistsa C O H B
Mctclstso MsH J oy Odzed® MO-ROtctse o MBS jctefsL pgd®. ol ty
EyjlO k) 02dtsimisd SCkMmlstse dL ydimdzO fwisd dzOdsBts
sjtedzj 6, ) SHOLBS CEEHOGOYPO dshiEpmhmsotsd BLtej ddw
Bztesdz HdOMj stesds 10 fmds, sftcjHjdvdd cdzkzsddkz d
WteOCyd?2 c0Odzj ydzd € 0. 8Co00yddzr BERtddzd d&O tOMmMmilstsw
bioso dzj &5 tetsy O detsisA% teids] L s i3 ey 8o g M@y fiy tizg ez ( (|
2 0 Y.

Il 5L tcOMisdzOY o9 OtedOyYydw 1 Isdmr Y4 COLOIjdj?2 (t
l1dsd BHdedr d Isjr Y4 dBoHjd d' m Ckffsse o Isjyj
9" HJjdzj dz' Mo®le@"{ figdkédgd 3d Y csHOR] 4 s QpjeeEzjdduy
skfmisr efMmjir Mbistse MBHJ )@l Gy dIz@) MelOUHRFO ~idgia Tjfystds
Cmdtspo zf dzj yd2 StteHtsdz M tOL d3f P J B] jfdgzsda@ oG l2C Qo0
vudlsr d dL 3 te] dzd v Isfipdstwodisfn dipzddsjels tshmte{tfldse? ,  f t6j H dztsy §
(1958

l jSltstc MoawrLd dBjyHE ftesHkSCIsdodesMmis: 8 d SOy Mk
Ld2OCE St WWdyd] dzls© & tff tiste jj dzsy P, s@zs Is pAgdiglizls 2 dzOy j o
teOL dzd yd 2 i toj HdejdzW dikO d dfjisdz'onj jdZf uifiz M j Mmils o Jalzdzts? is®wo diz
o jtetsWisdzsmis d: WoOSIsdyuyj MSdJ (teOMmMMmydls Odzdz" J ) L dz
(sOB dzqtifd@ ddis)j ted § d3 & El'B.H j dz2ls O [

[JHdddBZ dL 9003 der 7 Effdzsead?2, MSC ZOHTr 9 O8N Jafijw o f
kzeso ' 7 Htsys, WwWodzw jlsfqw B3zda C&) € Odzjse Qded pats bzl d d3
Glolzdzlstsor 7 9o SH. 1 ZOGtsHOW dzjHdzd Stsoatsdsz  dlsOded
02 5dzOn, bkttse jdz ¢ EipddasdBp ME yo sdsiwO M By, B dR j Is
AW 1 Istsls f jtod tsSHT6HP®O WOFNEisiOd o8sH " tslsBdtcOjIsfqw H
sotshdzr n Cbkdz lzte. Mddidsj@we Cdatdedty @HO® f tsL o tsdzv § Is
BjL ®trlhpjddw |

10 HJjMwIsddzj Isdzd 2 fJdtedsH § tcsidjiwicddr-¢c cRQM@| H «
sSCOLOddMm! M Isj EGH2j7d@s sy @sh f RO o dasdziipls 5O M
I BmsOd i deHodz dzO0vw Isj i jcOlskztcO® oL HIRA®. 9 0O

10 t1ltsls 3j fjtedsH MzdikO %% jCldody B Hstg o4 20
(201)7 feted TMtcj H dzj d3dets ¢ ts dzjAds.qzpidtf Is | dizOdgp i B 4 R Esc s
ftej Hdzj Mizlstsydets?2 Isj def jotc Cistdzjtaitsczj dg "L @ 1M dzj Hdzd j 10
Yylsts MoadHjlsjdzt Msoakzjls B oL d@cy dsmisd o dedon,d o Oaed
dMm&dz¥ yjdedj d3 syj de ftsLHdzdr .

lodHE btets, Yt ldtsyjddy Odkds sdw MW steddtets
or o jlstcjdedzr 7 cEttedz 7 ftesH, tjOCyYdw §ysj dzdzsets
(te1 197,,19) . ¢ tc CpordapitdCjtdg’! dafstsH j to ) O jizhf § BL@RC Isdgee/ detsto . d LSoC
T LT 90OjIs dzj ddaWj Cydtsdede 2 ~dzstetsLt dzdfls! jo E B
SHUE ZC 6OIsdzts 6 5 {f to didSjeddgVdzdLWwO Bdidgj' ¢ frpdddeds 6 s OH O SIs f 5
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tdLkd sOIsr d tBMEZYHj ddJ
l tjLizdz IsOIsj ftetso j § gededzrdils zipjsSlOsias o dizj flasdzj ta|ls s
o Oted Oydw Fiotsy O2 desfisd CkMmistse B sdzj j toj dz j W dzts
stcj Btso Olsj dz' detsflss 8 ¢ Efdzseadvw dd djthis Od A o § dzfc© )i
fslsj dydoda (uv0sddyo

vsO0Bd&dyo 1

ltfaovt o ewlcivifr R 1 L1t M1 et KO ARR
vt frér JeuvRrR svewu )l & I [l3zr11dE trY1ReU[LUL[8U?

dtstels O ViMists2 ydotsf wtesC- vy O st WWdyd,
cjo Ok M Ckf 9 Otcd Oydd
¢ ¢ Btdzj ® B Odx ¢ac V, Vi
Bstets L
1 dOdz¢ O 126 4 4 5,03 16,4 13,7
1 Oyt o 124 2 5 2,61 35,1 40,2
I " HoadyJ dad Yy 124 4 4 3,76 22,8 29,9
s d todzj to 126 4 3 5,21 18,2 16,5
sted Mils ©dzdz 128 5 3 3,93 17,5 17,2
[ stcO9 O 126 3 5 4,02 29,5 37,3
JddyC odzlm ¢ d 2 129 5 6 4,15 19,6 15,4
ljteojdzgjy [ Oc 126 4 6 4,22 20,6 18,2
1 sHOtsE g O 128 4 5 5,36 16,9 17,7
t dMmizm 126 3 7 4,67 18,4 22,5
t dlstsdz 124 3 4 4,33 15,7 19,4
wlsd ¢ dav & 128 4 7 3,48 22,3 16,1
Ko jlssyds 2 125 3 5 3,55 20,1 27,2
AKdlstesdzdzr 2 [ ( 124 3 4 3,81 22,6 20,3
t dmdzddze tej 2 ¢ 122 3 4 2,71 16,8 19,7
ezt W MC d2 123 3 5 3,42 26,1 35,3
[ OdzS 5 124 4 6 5,81 23,5 32,8
JdJotsSCkdiMSE 2 129 5 5 5,44 12,7 14,4
teeddeseor 2 [ (C 126 3 5 3,86 24,4 29,5
sOBjtedzj wBOC 121 3 5 3,37 28,6 30,3
* BOd&zdzr 8 [. 1. wvtshddk d Ht. (2002); *6). ft I.

O 2OdZdL HOddzr » 9 0OtedOydd ko) 02 dzts figlg d d Misfy lss alztstf
Mteclstse ¢ dmstesL Od3, sjd3 or hj otsL tcOMIsdzOW 9 Oted O
Mtej Hdzj &3 kZtesodsy (Bl 10% Hts 25%). ltd {lstsd oL
fwfls CtcOMmdzr =« Mtclsses ftojor BEHOZczBQMs | iz dztcd ~ B
15 daqWistclstse .

wlsj tfJ dz ftosmMistcOdziise j dadzts?2 9 OtedOydd Etetsy 02 dzt
dzd ¥ 4 , Ud o3 oL tcOMmisdats 2 . v O¢, L dz2Oydlsj dz! dzOw :
dizstesHzydtetseo Odzdz’ 7 Mbtelstse: [ KOO d 10Ysco (Mt
Cet WWdydjdesO 90ttdOydd LO etsH' 9jcjilkOydd Ek 1 sc
7,8% Bsd hj, yYjdk s foshOHwd &ZOMOYH,jdd2. [
sEZzOH O Is djdz hj2 o0tedOydj?2 Etosy 02 dtshisd, Y4 o3
1 dOodeS d, sS4 tedzj 60O, sted fmls ©dzdzO, Jddytodzm¢ s ts, [ d
C1 WWdydj dalsr o 0tdOydd dzd ftcjor h OscizgOHZ 0%z M IS db
OBLHJ] M 90ddY Sd@dafQdzdgt d~ Mtstclstso o fotsdL atsHMIse
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JMister d3 ( Otddzscash @ df3) dztsf tsy o j dedz’ Isi3 yifj slEqtg s oHsddy] Is | dz! dzts
dz skzter .

[lsdBj uj O BGdjj o' MESOW s0BdOYdY Isj & dsdsed
dzOB dz¢ H j dzd 2, g a3 dedztyf dp SthldsdeOd@ndzed d ( v OB dzd Yy O

v OB dZdYyoO 2

S{CAARAR[LIU JOtROARR I 3M[r ¢ uwlso
RY1 Cd4dJr R (1 4dmdt REU[JHUR U U[ ML RY[HSRM &[]t

EYXC etjHdd2 L( wOROBdMSE VMOROLdmist
o' nfsES O, MsCO’ ¢/
fosfist o sL eCf esMBk o 5L 6C  V, Vit
Iso j dzdz dats 2 Iso j dzC  dzOVW

1 dOdz¢ O 71,2 70,7 207 209 14,3 15,7
1 Oyc o 68,7 67,4 194 192 19,1 26,3
1" Headyj dzj v 70,5 70,2 197 198 20,7 22,4
s jtodzj to 72,8 72,4 219 216 13,7 11,5
sted fMls ©dzdz 70,1 69,7 206 209 12,5 11,2
[ BtcO9 O 73,1 72,3 211 214 17,3 22,8
[ dad S Odzf € d 2 65,3 64,9 168 166 15,6 27,2
l jteo jdzjy [ Oc 668 65,2 177 174 14,7 25,4
1 sHOSE [ 06 ( 69,8 68,5 182 179 15,8 20,6
t d iz 71,5 71,1 176 175 13,1 25,5
t dlssdz 70,4 70,3 182 184 17,5 22,1
glsjf daw € 67,2 65,6 173 171 18,4 28,1
Aojlstsydz 2 70,4 69,8 201 203 16,8 19,7
Adlstetsdadz 2 [ ( 71,7 71,7 192 194 19,3 18,2
t dfdzd dz¢ toj 2 ¢ 71,9 71,6 191 189 14,4 16,5
Lol 2% MS d2 72,2 71,8 196 198 13,7 18,3
[ ©dzS ts 70,4 69,8 173 171 19,5 20,1
[ joBSEdBMS d?2 68,4 67,3 193 196 12,2 10,7
tzeddatser 2 [ 716 71,4 189 191 17,3 21,5
sOBjtodsy udtsoc 715 70,1 204 207 18,8 22,9

I tsdzjj L dzOydlsj dzv dzgOv oL tcOMisdzOY o OtedOydw slsdzy
MesCse MLiej o Oded™ §5 MOodzj deds ) tOdeded k. 1 Is
otsLtcOMs @YY W o Bisdsd wJ dz z Hokm tOddkzd~ MBtlstse:
cOdzdzj MtejHdzj 665 [ jotsS ERMSBE .

[ Olsj tod Odzr Eyjltse Lktosy 02 dzasfisd) cGlafflst®e Mds'tsHe fsdiz)
EmlsOdetso dzj dzdz" = Etotsoe dzj 2 h)LoOby] H@dzfEs2 ¢ Odeis§dRd ¢ a8 [
ZOOdzdzr B3 § SCOL Olj dzv d&sd Mmkh j ilse kjns, { tsdz@Q) dadfiyts j &
dL d3j dzve lsfw 5 s eldsBodidP D GHef 8 d OO dzdz)l) .(t d Mz dzts§

I yjdsdk, (sSO0LO0lkjdd ftshmistcOdhlss j dds?2 o0td
Mstelstse dzO Iz fitf dessedd e O i fs B Bz W , Cslsster j 9 Moty
sftcjHjdvesls ftobBigetayjdishis] - dsdasedyj MSdJ coyj ml
beso jdz oBOEOBEEE?2 o Bd hj2 &itei, Ujd §iesflk
fSCOLOjd&"E COYjMlsoaO kisy OW .
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mi  OdC O
| Ms j todzj to
| Ms ted Mls O dz

1 M) SH OGS
[ 00Oy

L)

@

[e0)
!

O P, N W~ 01O N
Il

10 30 50 70 90
{dfkSds 1. vty 02 detsfls! Cbkfjsse dqLEYOjd & Mmselsse
LOdzj cOdzd" ¢ Odzj ydedStsor 0 tlsdsy j dd?2 ( k)

[ dzv syjdeSd fJtosHizSIsdo dsMmisd TdzRBOy H g dedf2s y azOrn  (
Eudls' 9 0ls! S OL Ok jz0 ¢t Py sazdztShizshfists d 18 daPL € b ¢ i
fso jtendesilsd (d3jdeij 30 Mmd3) L OdzjcOdedj s ¢ Odzj ydeq
ftesHEZCIsdo dzgsfylsd dzOMONHj dzd?2 MO [ josCkdmSd?,
Emzso Wl ftesdL eOfMsOddY d stdilsodkdezo, kisumtss Ols
ModHujlsjds Misekzsls 5 dzj ©Oo dzgsL dZOYUdes?2 dR ) OSydd
(t dmBP)dzts ¢

ms tod fls O dzdz
M jotsC kzdgMm

o)

RL ] J dedgifls'02% s/ ¢ 0 st WY . oO0d\ydd,

tdmizdztsS 2. Jdzdwvdedy dLtej ] dedesmisd o ddzsGtcOHO dzO Ektetsy
Odzdzs o itz dgB ™ =7 § syo OR. v YOGl S ¢ Oftzji & 8§ @ dzi6 @ BB EY Is O Az
f dzsh OHd dzOMOX HJ dzd 2

v0O¢, ftcd dLtcjJddesisd d&OMOYHjded?2 MBtelsO [ j
Ptetsy O2 dztsfyls s¢COL OdzO M ® 1,69 ©OLO Btsd hj2,
esy O2 dzsMmisd s ted Mis O dzdz@aO adiz®Oc Py d2'%@ ey O L@z © [ § o
syJj ted HY MtsH j oy Odzd J MO~ Otcts o ) MmMtsC § fjtcoBGts
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[ jotCEBMOs8® Odz@cOL dzd yO o Ci%¥Wdydjdadsj o0tedOyc
3, 3%lsts f3OYUP azdy | o0tdOBjd desfilsd ktesy OW.

J ftosdL o tsHMise j dadats o3 Oofmf j ClIsg ftcjHMIsOa dzv j Is
ZzOMOY HjLdzdRM r IsT 9 O] d&3" = Mstclsse o L OoadMmMdBsMisd sis
COL d&dyder 2 HBdj?2 (doshond oddscktOHdk]Cts, tOL d&j
LOdzj 6 Odzd W e Gazjasd®d A stetsdzr  slsd3j y j Sdzdn 1806 s o g
Eyjlssds or f OHtse, Httso jH] dzOBO Iy gafdg pAff ji dzdz tejsj OB «
(vOB®].yoO

v OB dZdyo 3

vt drorfeuv? 1 Jrsuvdtd 1oudrr 1R JRULLE OT
I 1¢lrRarf JauvrR Juv [ [[R vYO@EuSJI0 saff) JISRIFLLOVRLS 1O
Htcls O 1 5COLOjdd fftod ©OL dzd Yydes?2 HBdzj EZyo
101 20% 30i 40% 50i 60% 1 H bs
Ftetsy O V,% k) 0: V,% k) O0: V,%
1 d Odz§ O 6,6 26,4 5,4 28,8 4,3 37,3 1,7
s J todzj to 7.1 28,2 5,8 29,6 4,9 38,3 1,6
sted fls Odzdz 4,7 33,7 35 36,6 2,6 43,1 1,1
] sHOLS [ O 7.3 26,1 6,1 31,4 5,2 36,4 1,3
[ josCkdBMS d 7.6 25,7 6,2 30,5 4,7 32,7 1,5

RL ftedejHJjdedzr » HOdzdzg' = odHds, yYbt s d@Bjted ko
COdzj yded € 0 Mmkzh jMmse j etk z ded g @B gls! dOMOYHjdzd2. 1
9 L dOydlsj dz' des?2 Mmlsjtfjded ttejHjdwvjlsmvy Octtsse dsd
Fojddyiddd HBdkd EyOfmksStes M o&j @O HIiE0ZH & © bzd j
L Odzd B3O d3ts 2 dz@f i@ HOHAE] 2 o Rzsfs s H S slsO 1 JOdS 0 b
tcOL O, O k& sttdmMsOdkzzO o 1,8 ©OL O. MOwBHA % 6 ki,
2ZOMOY Hj ddW i3 MtelsOMElcd s Ogrdzdzte j L L BPGelsh j dzd§ d =
sMilsOdz dz' » s e lsdsie 3 jHdajfsdfs e dfusslipleidy ¢ Sl i34 Y OF sy ftod
EyOmisCtse M dgj &S dds L Odz) MOded j B ¢ Ocdzj ydzgdS O o 30

stcOo dzd & OW OdzOdzd L dqtelz j 5" § f sC OL Olsj dzd z gL I
fjtemyf jCisdeds | H dzw Cdzidetzacts o ¥ @20 ff ©dzak® 3 d O di tshasls (
fls©B d dz' detsfyls! ¥ W {f dzts sty detdsplatgdy A NBO Qdsd Ettsy OW: Jd
stedMlsOdzdz, 1 sHOtE [ OcOLOYO, Adltetsdzdzr 2 [ Oc Ote O
Lzl W MCd2, k Cbtter i 90tdOydw OdzOdzdL qtelzj 3" =
 tc ts 920840, (

1l st yjOde@defliy , ftcdo j HJ dedz’ n BOIS j yejd djddtpts ts Bije@L HAgt
M sd Lso Odgd™w Hd&zW LOSEOHS daj ECtr ody & oddescts
Mis OB d dz detsls: & f dztsH tsdztsh § dzd W d fMls OB d dz dz' o3, dz
{ddycodnsd?2, al[j@adOt€Oyd jfcted digfydztso d d 4§ tod d3j daj dzd"
fsH jtoy Oded™ MOROLse. JodHE §sorhjddks? stttk
dqdes jtejfm fsdms Cdsdeso, ) bkdzlzyh j deder iz € Oyj mMlso O

] fwsojHjddd dMmMdzj Hise Odzd?2 1§ t5B3d BEZO Gy Is tztw©dn Is d

BOc dMistcOdzls * COW jHter ] zsH s 5 j o sHMIse O d o d
ct OH 59 cHdgBH 5O o clzjddizfs'e tc OH Otefylso s d f jtcg BPEMBPSEO H (
10t ¢., JdzOMjdSts ¢., LO ybts Oolstster orf tcOy O Is
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1. [ceOdgiMmwdzy [ . ¢., 10dOMme ¢ o¢. [ . wtfMmistswdd
2015 c¢c. ( fOod VdjOdsdpticH]jOdzOidz d o d detS clteO Ho@tcfmiso ts. 2 0 1 €
2. [cOdzgifmwdzy [. ., ) Odz@ffeddsH § ozq [ .-20Qif1f6@sa2dR @ Bt
BOIs jdmddd ¥/ | ddesH j dzdj d2 @ JHzts dHB.OH Otefmis o ts.
3. ljyddoOw [. v., AjtClsdmlstse . 1. utotcj digJ

COLodlsdw oddetsHjd yjMEs2 fsd hdj ddshlsd t4sfndd
4.-5.4

4. sdmddz o .9 Oflzd j A tgip dgd-tlaPdztfcdtOHHBAY f tetsSHEZS yd ¥
o dagsydzts? | Ssds®BISd // | ddeSHE kg0 o d dztsc e OH Ote i

5. 1Jietojdzse uw. A., J1Od CE&assddz. t, 081561 yer d
6sitcj Wit S . 1 . AdOtfhjo -1 EddwhMesRsSyYPd i s O®d
ALWw2Mmlse jdgdets] dMY sdz! L MeOBRYM.. 1 Odzr yd&: Cdzr Btz
7. sdfdzdm 1. [ ., [ BtesL 590 ¢ . ., dbLsOYJ O

Mots2Mmlse ftys COhIsOdsotsets Msdzsdytsotsets Cod3f dz €1
MisOlsdMisd Cdfw yf sCadatstie s OdzOdzdL © [/ / 1 tsor j dJIssHT
C sy dzj C fiy® B124fG. . |

8RO Odzse | . AL, JfOdzOMy deS 5 1 . [ . s d3j stsH(
hjBjdeyOlsr 7 ftsyasthtsded SOdzOL Ydgr = stczHtse | BMEHO!
BslsOdadaqs M@ E. (.8.5)64%

9. Stravarek S. J ., Ratos eDande tTdhh emidreevred
Sci engd¥®84pR.9 .8BBR2

10. [JOLOjoMmSd2 [. ¢. RLEZGrdzdiziz tiisusls 5109 G dzts ¢

11. [OSdde 4w .A.f .1 dtBiLIEBO51EN ¢ 5 dzO

12. Adfmkdz [. 1., [(6eBsaO . [., cSEhjidSt [
Mos2Mlso O MlsAR AMBERE &8O dP@ibd i,2 011726 .

13teshddz [. }., f[rmidemSd2 ¢. 1.0 X yytsmgd
stcOMdzsH Ote: | 520 AER6j. B3O MIs j 6 O

14s.dzd oBj dgSts 1. 3. [iksHduimSdj tjStdj dzHOYd
o ddzsGtcOH O. (1d8lsogBM . [ Oc6 Ote Oy

15.diceMSs2 1. 1., l sz d&zS ddz I . 0., [dzj?

dEtose dBds e d WRlffsdv dafzOE sy ZC 0 Ctor &MC R OetEda
) tsBdj i3 ©OLodlHO 1wl & . tojud -6 &S ) .
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v OB df yoO

IfrReyRrE J213c0f1vd [od 31¢t1Hu,

tér1 I RUR[ R UVt réoBL JHY mfJlYoduL RSO

{ B j d&3dzOW B3O JeshOjd&"§J Mojlsd j MmjesL |

¢/ I MrGHO5, %31sBd]yj Mot LkGy 02 imis)

h s . 165 wOMlsj ¢
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ot frolr v ? MJIidsIfl 3 m o
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st ol
1o fervddlr sirffwvgsvldl] ¢ 1 vl

Y

LictsY O2 dats 1 sye O ] BHT ] Oted Odzls
1 2 3 4 5 6 7

1 J &z) 2OV & G dzkz es=sCry j 2015 22,8 40,1 29 31 24,6 362 29,1
2016 30,8 28,9 30,1 27,5 290 30,2 245

2017 29,7 26,0 384 245 347 245 18,0

witsj r 27,8 31,7 325 27,7 294 30,3 239

Gdzj j ® Ok 2015 270 326 201 306 325 384 37,3
2016 37,8 30,7 37,4 298 356 31,9 291

2017 452 36,3 390 356 436 369 301

wtcj r 367 332 322 320 372 357 322

Gdzj j O 2015 238 257 153 236 19,1 256 31,0
2016 32,3 28,1 325 32,0 354 250 272

2017 41,2 33,9 46,2 34,3 435 306 237

witsj r 324 292 313 300 32,7 27,1 273

HlZzn OW BOf ¢ dzkz Bs=sCd)y j 2015 56 70 7,1 71 53 80 66
2016 72 77 80 77 77 78 73

2017 59 58 88 64 73 63 44

wtcjr 62 68 80 71 68 74 61

¢dzj j o Ok 2015 57 76 50 60 69 70 81
2016 97 74 88 77 79 96 94

2017 82 89 82 81 86 81 709

wtejr 79 80 73 73 78 82 85

Cdzj josO 2015 55 55 43 50 53 56 75
2016 83 73 80 88 72 66 81

2017 97 79 11,7 96 92 86 67

wtcjr 78 69 80 78 72 69 74
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Lictsy O2 dats 1 sye O ] BHT ]l Otcd Odzls

1 2 3 4 5 6 7
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1 0BdzE Hj dzdww L O totsfisSid3adz@C HoOLd db i ®o Bffplstisjoas § s
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Mf ssB detsMlss 8 L zOStsor' 7 IstcOo .
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CHANGES IN THE INTEN SITY OF LEAF TRANSPI RATION IN AN APPLE T REE
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Abstract. In this article, we studied the amount of water consumed and the daytime time
needed to grow apple trees, transpiration and release into the atmosphere by leaves and other tree
organs. Thus, the transpiration index showsat tlh lot of water consumes the plant for
theconstruction of each unit of dry substance mass. The intensity of transpiration varies greatly
during the daytime. With an increase in temperature and a decrease in the relative humidity of air,
the intensity otranspiration increases, step by step, from the morning hours to the daytime hours.

s dz¢ yfrpdztge @d fMlds e O dzM § o WO yigffj, e Ols2te O, MY 52 W B d
ddzls j dziqfdW¥W d S Oydvw, Ektetsy 02, C0Oyj Mo ts.

Keywords:leaf, transpiration, temperature, rootstock, variety, apple tree, intensification, crop
yield, quality.
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() 9 SL H. O BL H.
9.00 18,0 81 25,0 88 17,0 90
11.00 23,0 69 33,0 68 25,0 68
13.00 24,0 92 36,0 60 30,0 61
15.00 25,0 84 39,4 62 33,0 63
17.00 25,0 77 37,0 85 32,0 75
19.00 23,0 83 350 96 26,0 96
21.00 20.0 82 31,0 93 17,0 95
23.00 16,0 95 26,0 96 19,0 95
1.00 16,0 95 25,0 92 16,0 95
3.00 12,5 88 23,0 96 16,0 90
5.00 12,0 88 24,0 88 16,0 95
7.00 13,0 94 24,0 88 19,0 91
9.00 17,0 90 26,0 70 17,5 90
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ded ¥ ji2(F@ R, Ui o I EEVREIUDAB .6 fj )

] 6&Oftetslsde ,ild dOjsjakBf] L OlkztcO o B2 20 0 a7 dsO
o Mmj dzlsvwiRt@ju5)( 28 ,5lsd 3 j yofmr .

utstslse jIsflse j dzdets, ddzlsj dzid o Bl 0zOls wz@ olzf) §f d | P W &
2015¢@OP6HIls tc Odzmtf ¢ tc @Pdwj , Y o5 200 1iH] dgls W B o

Il T oatsHT

l sz yj dede’ j tjLbEd SO’ ftsLotsdvel fHj &zOl! fdzj

iRdzls j dzgffd @ detsfils! IstcOdemMtf JteOydd dzd mis! j o W B dztsdzd
d fsdedyjdzedj o5 Slsdesmdlsj dzr dets?2 o dzOy dgsflsd s SLHER O.

il t©OLdz j j dyjss@qgd do ddzlsj dzlmd o detsiils! st Odzif d ts O
ddzls j delmd o des s bteOdnf JeOydd dzOBdz* HOjlsMw o Mmjte]
9jcjlsoOydd.

iR dzls § dzd o dzts M ls ¢ stceOdzmtf JteOydd MmMddz' dets dL d3gj dav j
lsj B j Olkzter s dgEAfcyls falp'j digs? o dzOy detsfisd otSLHERO d
fsfMisjfjddes fsorhOjlsmw o fjtedtsH s klstjldaddp ¢
ZOBd&zE HOjIsMw MOKBOW o' MsC OV ISOdf d PP 5 SSEHO

ilts olsttets?  tsdztsoffjdeided 4 dg™ s BT Iszter ¢ 9§ Y.
steOdemtf dtcOydd ftsiisj § J dedetsi5 ff sided HsQFOs fipvts ) Isd GRS 53
G/ PdgoOMm. uvtd S5 dO Ekbtts, o 7 vy, f§ohmdj otmat
ftsorhOjlsw.

s dMsS ddlsj €Ok’ :

1 cCtodehcof @d 2 §OCldSbd §.6 .4 drg BBy ©C
1815,
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2.6 W OdzOMm j o [ . S . Rdzlsj dgmhdo dz" § MOHT dzO MmdzOB s
19 7180f4.

31 EHOeBsaMEd2 1. R. skdz bktc©O MEzOs EEABHOAG.-m f dzts

4RBOMOtcs r. 8., s Oter YJ o S . ] . 1 Botsy )
HOHtSoOBHMIso s d od@Bea&td@HDOwcmMIsots. 2001.

5stsBjdz A. 1 disHBoaBHMISats dzO W dL @& &SIFHHYJ ME 52

61 5 dztse o R . {t OLtcOBSISCO Isjwn dzig@s g ez j o€ OY p dz
EmMzsodwr 1 dxded 65 1 59 fgdzy. . W -n COpd@PDRAFC Qls H dM

TRBJdzs9o 6. ., 1 Od@Z3sLtS9 A. 1., sSOOBOjJjO R.
ftcd dBodstbkzd ktej LdBs2 §hjddyr [ /kzSCodeoslz8rdz! dzf j
46 &6 2

81 OBtsL 59 1 - Y . 1l dzd w dzd § Bzdzt ydtoetso Odad W dzO
utsotej Bjdedz’ j Isjdzij dzydd ©ORHAEHEIDE cOedzsets € sl
91 0Ol3sL 59 1. Y., g1 dwtetse . Jdzdwdd] &Bzd ydttse

EmMdzs8 d stetsh O d3r = M teL j @3B 9 /1 S IszOdz! dzr § o 5
Moot d3j dedz’ = { CsdesBO U PME - EZMzseadwn.

10.Edzte &w. [ ., 10B@BBLte ¢. s. 1dsdtsedy MSdy
Ptotsy O2 detsfylsd & Misde" 7 Mbtelstse 2B ezsded dzro  uz@Hdztsdo S f
l iMmsdzed ¢ vOHYdEMEBSEts dOYyqdtsdzOdz detsets kdzd o l2fdIs j Is
#.1959.8

11z0ftso Odz [ . ¢ ., 1l OCkdzj dzSts | . . [ 5 Otctso C
tcOMmilsj dzd?2 € LOME-] [/ / 120MdlsO TR 2BAtcOdzsddz tcOMlisj dz
12Sysoeva M. I ., Mar kovskaya E. F., Shibaev

[/ Pl ant strlebd.7 2010. V. 4 .
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Emtsdzazd j ,& Odlzeh .. 1. QA BGIRAMER L Oh dls' tOMisj dad 2,
G. uvOhCjdzls,, NafasaBg@ndilfruls © dz
ERBsdfo wLBjSMEd2 1 RR LOMdIST tOMmlsj dzd 2
Gu Oh € judzls j € dMliIsOdz

MEASURES OF PEST CONTROL OF GRAIN LEGUM ES CROPS

EKholliev A, Ph.D.,UzbekScientific research institute of plants protection,
Tashkent, UzbekistaNafasov85@mail.ru
EImomova M, UzbekSceentific research institute of plants protection,
TashkentUzbekistan

¢ dzdzts Is Olytg jvH M ls O o dzj dz tejLEzdz sOIsT fts dimftsd Ltso
otcjHIsj dzj B E j GatkBiIsBte dzO Isj tetcdIlststedd v Oh Cj dzZsmC s
{ OBsls' §tetso wrRfjdeff§ d e Rsj w2fksoOR. [Bi jSlO&] Hd
fls © dzd dzOd B tsdzj | tcOMY ecsMistc Odzj dzdz" J Ckdz skzter : Y
ftoctse tsH d dzts iy i ©OLtKOBBISOdzdzs? MnJ B : His sy o
fsdzzyj dgdz" = HOdzdz" = fitctse SHE QW ) daBY de.” BIStGL OC dz¥ yJ &
sjrndesdzsedd BGte! B' M@t HA[ Is] te} €dzO a Q jolsidtsB s d3j IstSH
ZOdetsdzj j 1 WWjCIlsdoadse d3. | OdgdzO" tcOL tcOBBISCO BEHj IS
MshtcOdzgdets isd C kzdz' Iskztehmdzjchsld | dgtOIIsIOf Bt F Is ©=2Od df .

AbstiThetresults on the use ofgraimunlearrmp sefs n
t teerri tory of the Tashkent and Kaadskadariyadr
farms. The objectwefeoertbkgpmos thd odtneehyonubeepkndse @:n s

and chickpeas. Etching was carried out accor
t heend of the growing season of pl ant s. The a
asampl ®&0ofs€@sl udes onot hpesegbanhodgk mpnbde & he
met hod that is most effective is proposed. Th
and preservation of c¢crops growing in the stud

s dzt yjfpdetgoLQ): tcdztsB SB SO T Ckdz skzter | L J odztse €,
ftoslstcOoadlsjdzd, Bddsecdyd McoOow 1 W¥WjSClkdedetsmils: , =~ d

Keywomgdsi n |cergougesc hi dlmaer mf ul nes s, i nsecti
bi ol ogi cal eftfriecatemnmecnyt,. chemi cal

I'e jnjdzadj

1 JtcdzsBtsB s ™ § Ckdz skzter | co¢ d Hteze d J i dz

fsHoe jtoyj dg L Otc Oy j dgd & tc OL dzd ydz" d3d otej HdIsj dzw

M i ydodzdL Jetseo Odzdz" § d §sdzdW 06 (. sO¢ ftOo d dzts,
Bsdz "gOotoljd3 f sdzdWOcd. | jtodesBtsBsor j Chkdz skt
1Iss tOL dzdydzr j Badikhi fl Agdese ¢ (
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1 5 dzd s j 6 Ols Iz to bzl thy Wo@Adsdkzdds BOM © d dzkls O ofs o 5
~ntcOdzj dzdd o MC dzAHJBE] LoCdg @HIRAP Mg d3

| dOfmlstswh jj otej i ©OLEOBEISS 08 ks BHEsh dzOH L
ClstOW Wodw jlsmw OCkEZOd dts?2 HdW kjttedlsstedd vl
20122061 .6 € dzd § tetso j H{ fid dzjzOkay@dsj &z MC dj Al {1t

[isBHdCO dmidy H o Odzg 2

RMY ™ sOdzdj ftoj f OOltse (ddzmjShdydH fslsicOs dls,
Ckdz skteOn fwsosHddd o WjtdkjtmMSCdr nsLw2flse OF
lod s Mjdkjdz0 ¥OomMsdd, GO0 & dkbse fitssly sy dd
COMEGHO ¢oOOdAmjSEOB . SwWfilsjtc 35% Mk,

Jeso jHjdd) S§rlsO d wOMyUjlsr 1 ¥W¥jCldo dslylsd ¢t
11,3 .

I yjdvi sftjHjdjddv LOLOy,jddshlsd §tdkzyjd
fosdjedo Okzd d flescOdOddL Jteso Odzd 5 5000 fj &v da

tdLlzdz Ol dMmMmdzj Hise Odzd 2

l etHr dMMmdzj Hsea Odzd?2 B'" dZO tsftej Hjdzj dzZO d Mr ts5H dzaC
Ljtcdzto CORB o fHijtedtsH ojcilsOydd8 @hpztfteyfOF tcOdzj dzd (.

1 J cdzetsBorCufc (i daezv s sfipw syjdz fsHoadydzr di3d dzOMJ ¢
fted or MsCdm Isj BB jtcOlskztcOr odsa HiEP d ip] MO fls dzls 3

1§ mdzats 2 1Isd otejHdlsjdzd yoOfmlsts d Mddz des L OtcC
Ckdz skz@®L § oydjlsjdzdY d BBKOLtSo OdzdW BESBESO . rzcd
Yyo jlsse L jtedesBtsBBso " n |

Il EmMdzsedwa uvLBjSdMisOdzO oMmMergPFEbE@QW BB j B bpm O
pi sal)um yYjlsrtejrnlstsyfatzbwvseph tcdzcZi © d had OMisalz]j asgizts o €
(Acanthoscel $ale.s obsol etus

I1ts HOdzgdzr &3 R. A. 1 Q9o dzsed@)j [(32 Hz & tmidfsts B @stdisj to GDo, dzdfot
Cotosn 5o t52 L jtodetse € d, LWWiClsde dzsmls dzd dzOB dzt H
Ljtodesoa COBBd o Isjyjdedy o jjighitstOd distdbatzgdzd  j tcdsH O d

]l dzOh dr BfrlsOf dOBd* HOMsM! ddtsj. 1dx4d fGtede
Offsdzd, ®&BONO d dkzksO0 (vOBddyo) .

RL tWjLEZd sOlsse ffrilsO o dHMD L Qs jodzdittyiEbs tc s
otejBY 9jcjlOydd L jtodzso® O] tsif sigldz & dzto® Ot O dzlB P4 ¥
ftoJ f OtcOls (ddzmj SIsdydHdz 2 { tdftsls tcgd o dits tg digk ¥ & @ fg DHEzO@zY
Ljtedzso € d, L OOy dzdz®MIF% W OMsdzd MsMmils ©o d dzO
Il 5 olsstecsd3 9 Otcd Odzlsj, GHJ { todflizifilzy dod dtdctg dfjO tetOsf
Otc Oy j dzdetsmis! W OMmtsdzdl 3L, j3tdazts o C 52 MtsMils O d dzO
tJLEd sOIst sfrsO d&O Ckd skztcOn zZON fsCOLT
L OtcOy § dzgdesfls! Mmj W dz BBOh O MisMisOo dzv dzts. 4 6 OB &by | dzdzt
Mg BWdz 3O © B"™ dzt 3, 8 %, a 3] oz g s df tcg @ EBRHECRZIO | .
dzOB dz8 H DB Oy j dadzts is d .

J s @B jHjddzr » O Ckdz sktcOr dzzls O, o C Bdz
Ftosy OV L jtodzgso CORd MtsMmisOo d dzO 46 9 719%., 61%, o @tc pO dagl)
stezdL jtc 3® Wl CB &gz dzdzsc s EZtotsy OW .
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v OB d&zd yO

JR[JJI1IRY[HEHBSOC SAA[SsURI T Juau? 1T JuvtdlrRU[] [

D Lurl yrtuddsR 10 10t d1 L1 13m sufouugo
VY11V RRY §MY j ted d3j dzls ©d20MB2M76FYOMIstsC
|l Otcd'Odzls 7 ssdkzdyj mMseats o §= et Hded | o
tc fj ogv bz 8™ 1000 r 7%
g 5 Mg dv de
Q RL dzdm Xg& B B
8 o ~ S =~ B '—bg
v © = B XX © b B
o - 2 =~ — 3 8 = © _g
® K=y ©) o =5 © © 8
S — - « @ - - « Lc 8
a 0 s £ 0 8 g
— ] b ]
— - - p— - E
A O fn gRkaseolus vulgarik)
S & dzb B 5 & 5000 2576 2424 484 1521 1127 ©
¢ & O dzT d2QY< 2t 5 5000 4515 485 97 1593 1316 387
(imidacloprid
stizdB8y® Glzf.  , 5000 4335 665 133 1570 1294 351
(thiametoxam)
[ Oh(Phaseolus aureuBip)
S &z Wasjd BB C O 5000 2685 2315 463 771 393 0o
¢ 8d20 dZQ % € 2t 4 5000 4828 172 38 817 559 425
(imidacloprid)
stlzdL jigz®BS % 5 5000 4627 373 74 80,7 521 389
(thiametoxam)
1 Iz (Eicer arietinumL)
S & dzb Wasjd B EC O 5000 2712 2288 457 2191 1160 &
¢ o O dzO7dBpy ¢ dizs 5 5000 4470 530 10,6 2332 1491 351
(imidaclagprid)
stzdi3gw®m Q. 4 5000 4435 565 113 2280 1451 344

(thiametoxam)

1 OC dz¥ uj ded §

l tjLiEzdz IsOIsj ftese jHjdzder » dMMmdzj Hiso Odzed 2 Bisy dz
M BYWdz L jtecdzsBsBtsa ' 7 Ckdzmiddiv zhh § & EBRRER sy H2OfRE M 4
dzstedzdy t©OMRBHO o OBOGzH S Is7 q %S lipzf dsjftés dAz5Y% ddgdzr . Lk tot
3§ dz' O jo O Oy jstidets OO dgdd2, , 49 1% .53 dzO §f sMj o On ) dzj sSB OB
(SBdzstetsdzy ) .

vOCdds BBOL sSd3tc! Bl a3l cEzas o Q&G WNBEEEP@Y jIs HE

RMistsydzd € d :
D . fdbsHduiméd) EZ2¢OLOdY ft dmfr" lsodd® ddzj
o tOMlsj dzd jloISHAHSBRO | .

Sources:
(1) . Gui delines for the telsltusncgi coifd e sn sienc td rc
Mo s c, b & 8p6l 3-B3.9
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s dMsC dzdlsj cOlskzter :
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2ubkzastelzyj dzts u. R . , [ sdzy j dz2S s 1 . R., | oty

ddzmd € lood YW sy dzj ded Missdetscda / / 1 JiBsudedl€3 L Oh dIsr 6 Of
SMOzdzOM. ANl dzdW dedd s BB J eOIskzter dzO0 tOL dgdztsy J dzd
J todzE®alld o(sobr uchs/ /makcwd jaMlapd9 s emd, B,
A MOzdzOM. Al dzdWw dzdy f J Mis dayty g tPte tydLdpstizH ipls ods® Y J Is ™
Jtodz€al d osobruchusdo@alelmAaad juisdhaerL 9 J |ISYY0 s umd,
5mMmOdzdzO. A J dzdwWdzed i o dzOy desfplsd dzO tOL d3dztsy J dzd 4
J todzE»@alld o(sobr uchus/ /marcwd ja3nleFEy 0 s & mb ,

-

-

-
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STATISTICAL PROGNOSI S OF THE PRODUCTION OF FRUITS AND VEGETA BLES
GROWN BY FARMERS IN THE FERGANA REGION
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O dzdzsls Ay divj. tokj eSS dn RsLw2flseoOF ddij s sfw Bsd h
Etetsy O2 desfylsd. J[Hdzdd3 dL  dzd D ' s & | Is HpsAelsasp Bzd gsdzds,
KOSy | forhjddj LbtctsfORedsiElsdd st S&@FH dzj 5B R SH
Hiwls | d desiign Whodkhfhis& (v dss' j sjodsdescsdd,
odzdws hdj dzO0 fsoerh jddj by O02dshmlsd Mmjd MEsR6LW
wodw jlshw Bj stH &sHj s OdzdW dz® tsfMdese j Mls Ols d fi
Llsts2 d3jtstsHag B OmMmdsistejls! HIRZOBICE ©sMsO SOCJF
stekHtsor j LOeOlr g {WWjiClkdodssmls! fsdLotHMmls
©OL &z yde' &5 BlswOMd" 5 fsdLotHmMise® o Wjtdj cmCdn
W dzw s Y dzj BISdsE df dis i Jnrejj defndzd v, OdzOdzd L ©, sy de
CjedsdOd dr & W, jtdjtemSds osLw2fise, ftddvlsdy &
sfkh jMmlsodzj dadj tojcdtskOd dr 7 flescteOdd. Sk, o
L Cdesdsd uj MS &) tcOLjoSddsfoj. H Odzdz = fMks

Abstlracfarms there are greatypeppaoert Omiet iods
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the factors affectygpegltdhefi agreasétunal hprodu
met hod of model i ng bapedgmadisst dtyi ¢ thii salmed entoal
consi dehe growth dynami acg oopfel dndil cadtoar sc ossucsh

efficiency. The data of calculations for wvar
Statistical studies are a necess@ryhemeahnhsemdg
vul nerabilities of regional far ms, and makin
i mpl ementation of regional programs. Thi s, I n

these subjects.

s dz& y jfipdztgiofi@s Ols d sk ® @0 5 HEfPlasstg o SH s ts, W jtedgj tefC
MisOlsdmisduyd M¢sd dmMmdj Hise Oded J , MisOlsdmisdud MEdJ
6j M tsdzH j dzls, S totsf.
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[ jssHBdcedY dMmMmdzj Hise Odzad W

dlsOlsdmisdyj mM¢ ow ddeW¥ stedzgOydw d dd OdzO dzd L ,
ftotsedetsL dtotso O dfddets His@ s ot o dpH Mis j M B dzd Cj o ydc
toj cdtsdzOdz' dzgks tyjdeS k. 10 tfdtsej orf f sdzdzj dedets?2 tcO
Btsy 4 Is B' Is! dmf sdz' L so OO o tcj 6 dtsdzOn d ) W
f zZOdzdtetso OdzdwV Isj S kM j2 teOBBIsr d {HggR fifddiddaEolsdzjtadzd W

] tc OB ®Bdslj ¢ pblach ( 2404 j5H Mmils O9 dzj dz dMmMmdzj Hise Odad W ,
MsOlsdmisdud MEsd3 0dOdzdL j, Gt Hjdjds dyaEesy d
Mo w L Odgdz" | M ddhjort? BJ LS Ofmdatsmis: & . l 9 jHJdzd |
ftedoded Ud ddzoj Misdyd?2 ) HdWliIsj dz' desfyls BOdzr = W t
HjWisjdz desfyplsd, otfftesf MlstezHdedyj Mlso® o HjWIs] d
oL i3y detsmisd, fJtojddizkznh jMmlseal.d oL ditsydz" § daj Hisfls O

]l tOodFwsbjhap.hohB@ihhBslsctpdan ofgd Mis j dgdes e s O dzO dzd
AL w2flse, dn 1 9 sdzt yd tsdadzts § tcOLoadlsdj, Bts dzd Is s to-
sjrdduyd MStsecy . ftosctcj MMO |

Chi ®&na (20N 90jls fMtsej degdesMmisd HJjWIsj dz' detsfilsd
AL w2 Mmilse, dn ts jdarCoddg” J f 8 CCAsLdAsiddrd O OS] ]
LWWJjSClsdodesmisd [ 3] .

l 2@Hd zOd3d HJj~RCOdg, Wjtedijtetse d L j dgdzj @ dzOH j dz'
Bdzdz s bsitskss ftotsH zZ©Islslp,. 4 rREBdzdazdlss tso tsh j 2, 2,1
Ckdz skte, 3 ozdz3ls 1C @Rddeiasbsj ez C Isfs4], 1, 8 didzdz s o d

J tojLlzdz OIsjy fHtesojHjdzdzer = tojWsteds o toj MY ks d
WitedsjemMCd) AsLw2IMkoO Gt fsdLeotsHmsolk d §jte]
stse j dedets [ts offtscetim t5ho s B OR YJ 0 ' & sz ézOls lrffistoH ] Hg dispi2Cdef 51 Is
TsLw2flse jdzdgr & Mbkei jCktse d MLHOdd" hdusSdn
ftcOo dlsj dz Mlsotsds B ' dzd {fstgd@artsg ¥ Ao W H s WitsdpijdyRlis s @ :dzts

il sMisOdeso dzj dzdj 1 tejL dH | dzlsO -F0j7ff agAd @R H © dzj &4
fsHHjyChlsdzrdf CMistldiekzs hdn sttcOddL Ooyd?2 d
L CdatsdBd Uj MS 520 sHR L dsgpd izt fls d

i11-335¢] dB@BjtcOR HO dzgj2h j2 dzdBjttOdzdL Oydd o dzj
fsHHjtYCd ftojHY ted ded egOSdptr BEYEZ , ki j Clstse

113377 Hsfsdkddlkjd d' 7 Ej©OF §t HOM dgj 2" j2
f zsHise 5h dzes?2 ftesHEZS ydd, o ddsctcOH O, B Of jdzdz™ = ,
sotsh j2 ®shdsHROGCT
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i112520[ c¢cdi3j tcOR Mso jtoh j deffls o s Oded W T rpdfiiridsdg iz
COtclstsW j dz degts?2 d BOm Y ots?2 fes@HICtapf@ce d- dMmtf sdz!

Clsd  dzts tc f Qdspottiats HtSC Zd3j dzls zOff tcOo dzj dz dzO
mMdMmilsj d&3" ® yYJddva HOdz dzjRoNgPdtpls otO L b d & d dzts df tefBH @te fip
tjcdsdOr tibfbidaf®di CHYf stelsdescets sl dyd OdzO.

I timfkeeddt) sl §dEMhPd jd j ds KBdtsyj et
oftcsmse 9 sB dzOMmlis d HsMis O etagiggs 8 O, tcOB D g ¥ SHY
MOHBe sSHMIse O, 9 btz ydfmdzj, tcOMW stc B i 5 onGdz' v 2 Mitsd
o' O do Os h  jicothbztizEtso s ftesHEZC yd* , qd - L j d3dzq
M ydodzdL dqtctso Odzdzr a3 ¥ jtedsi sMSC ddz ~sL W2 Milse OR.

J ZzOMmilstsw h j | o tcj d3w dL zy0oj Ismw sBl jd3 Ckd sk
ftesdL otsHMIse Q4 € tsitas i3d O dzin@&® W COj e mMS GBL W R sy
M ydodzdL dqtctso Odzdz' ik o Bh jthdesmHstgH Misew | BSlsdaetsh j dedd §
Wsteds; O shdtsej MisOlsdmisduyud MSdr O0dOdzdL s st H
f dzts h CCHigjd2d y jintses@y, O sOCy |, ktotso dzkzegtshicBy ®F dgtz figl
tese §j dz2 dBUSsjjrefdowdy’ Migs e s MdzOB Y j dzd W, HJdz20Od3d S O Istek
tcOfMrtsHtsO , tese j dz dL d3d dzj dedwv 1sOSCdrn ¢ 0OL Olsj dzj
(ftedBr d&z2) d dm 1 SCtsdtsi3duyi Mty ©OLodIsd, .

] HyWlisj dz2 detsfisd Wip todzd tofiptf G d O &L o BHye OIS onj
sotsdtdHso ] yYJjdzj MssBteOL dzgs tsMikh | Mlseodzj dzgdd MisOIlsd misd

I1RLEZYjdedj ftetsyjmMmMO o" O do Odedw HtesHkzSydd d
WOCIstedzr 2 MlsOIsdMmisdud MSd2 OdzOdzd L ;

2{ftjH]djdd]tyfgeydiftar tej OdzdL Oyd* GJsHES Y
MsOldmisdyj MSdr COL Olsj dzj 2 ;

3AOCIststeds 2 MisOlsdmisdyj M< d?2 O dz0O dzd L Msmissw
BOIsjtedOdzt dgr i3 d btkzHse™ &3 tj MktemMOdB3d d ktctse dgv

4alsOsdmMisdyu MSd2 OdzO kdzdz’ listiztey @D EzDE ks EFED dzO dzj G

5ulsOlsdmisdyi M d2 OdzOdzdL ktetsodzw fHtosdL otsHdIlsj dz
dzj ¢ t5;

6A0OCItstcdz” 2 MlsOIsdmMisdyui MSd2 OdzOdzdL MtsMmistsw dad W

7ulsOlsdmisdyj MS sy dL z2yd dzd § W J B dzts ofs ¢ € tc Hrpes@n Is
WOClktstetsa, odzdqwes hdn dzO dzj ¢ ts.

tOLoadlsdj Mjdz MEBets AaLW2MlsoO® AjtteOdMEts? tsB
Yyofls! dzOfMmJ dzj dedw f totsy d ovOW Us. t. diftj.dat ZN)S 52 i3 Mis dats M ls

) ydmdzs thdtsedzr 1 GlstecOfmdzj 2 MJ dz Afipesictsts o & ks 2
LjtcdztoasHMisoa s, Cltdtsb rafgshtso sf zgPssstsHmMisets

J ANjtodOdeMCts?2 B dkZOMId o dOfilsswh jj otej d3W H
tOMftcjHjdzjded] 5 lstcOmMdw d Mdzj HEE ®j3j93 20 ~asdzt {2 Gy
( Mtcj H dgw W LJ a3 dzitdVw ¢ @)izsh OH iB OB joBHBKE ] "L w2 Ml
(MejHdww L j oBj dil Bz2OW Of (ks OHIOHGs e tsH fipls d 3 8 2f Bt dats X
(fMej Hdzww L j oBj 2 0dzGv0 )Y defts o0 HP JDIsTs disLsH Mfilslog  ( fte j H d;
f &h OHiI7 06 0w@W. { ar[sGlat . uz)

10 mdese ] fteso jHjdede" » dMimdzj Hso Odzgd?2 fHtedoe jHJd
dMmfdzj Hise Oded™ { Csdasdzd ud MC diBo hetgmilg p Mftse o MW jte

e jeo " n, Cazommdud MCdy Mmfsmtse’ tsBh j2dj flsOls
Mfsmse’ , C0O¢ MmsOldmsdyjMSts) ctkffdtess Odzed |,
toj Gtoj MM sdedz" 2 OdgOdzdL, MksOIlsdMmisdyj M Ow yj dzs O,
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l ®mIstster A, Mtsotej d3j dede" §| MY sMtse " MlsOlsdmisd ¢ d,
MisOlsdmMis@uep iz d 2 § zOdzdtetso Odedj dMmMmdzj Hise Oded™w d Hte

l-stejls' dnr, Mstsn Ofisd yj MS dJ B H j dzd dmimdzi Hiso C
ftosctcOBBJeso Odedj, Mlssan OMisdudi MSdy Mismser k2§ O

] sMisOLOj W ftejHjddls! HJZOBISE o OdsmAS? Iz
sB dzOMIsd dzO tsMhdzse § BsH jdzd oW BBsdzd dzgj 2 desets  Iste
9" O o PdetfE tcOHO © A jtecOdzMCts?2 B d&OMIsd dmMf sdz L &2
vsO0C CO¢C cLOWdSE or tcOh doOdzdw oddzsSEteOH O dzO tsMdzts
HOUzglz, ftedojHjdedz" §j §t5 GtsH O, sOCyJ dL d&gj dgw & Isfw
ftescted Mipds .

LVicOo dzj ded § oV Bsdzd dzj 2 detsGts s to gotizst @ dzf BisHf I j ) glzgizpy
RZOMIstswh jets 9 dHO dBsH jodz Olff ©jcBY Isde™ ydhdzw j I3 ( O

Q=11,72
Q=131
[ tofnjlzdz | §OLORjlster oMisOodwjd o ktcOo dzj dzdj &
y, =-172+131 (1)

1 &z0ydls, sfdetso dzOW  Isj dgH § dzydw tOLodIlsdw or tcOh d
gisi jls odH or"hjtftcde jH] dedets? stsH j dzd . 1 0 Bfimdetse j
fitemMf jSIsdeo or" tcOh do Oddds O d nizjste dc@dziGX A:EPB0 B dbdz@ @ lind o

201 8,068 H,EZF2 #121341s0f Is;
201 9;,0G8HEMH,E7 2 #H4131351, 1371y Is;
2020,0&EdHH,EZ7 2 #H141361, 1672 Is ;
202 1,0&ERH,E7 2 #151371, 193 Is.

© 0O 0 O

vsOC Y Jd o yd myzxedz bitssazdzd o' tcON do Odzdw o d dztsc to
Mdzj ke hdj etHr  tdzkyjdzr MdzjHkehd] oL By dz |

2018,0G4181B:, 8=+ 9 3 8B ¢4 O;
2019,0G18B:;, diB=1 93 {2 & O;
2020,0&s1818:, di6=1 9 3 0 8 O;
2 SHIn & 283, d3-192 8B B O.

©o 0O 0 O

I mMdztseo " 9 OW ! dzO0  toj Hsfiply GagtRy datizets N ¢ Gs D dzd yYlsts
fjtedtsH o ©B&OMId BEHjl 1 tsdkzfpdap/bddy O o d s ) tz
fjtcdtsH] ko ygB&E®. jh j dzO

] dzdw dzd j tEGetdEtEe WD HJ dZOBdCE o ttOh do Odzd™ o d «
fosditsh s 8 HdMf jtemMdsdzdesets OdzOtiz@ By d B QleitsksE s dzj

WOCtsted#®C ) J MekdBels jdhfithdd d drkudls: d=n
{BhOW HMYf jwehdy ) H]jdYidy diEj todadjn IS dstisdajtsdad
dzd Mr sHWh R o Istc]j dzH tizdctsldp Qitsmig) te@H @.O dizs 9 SG 5
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d’sB.E( 0157 449)1159 49()2152 4+49)2156 49()3152 49()5153 49)
( 6158 449()8159 49()1 15 ,0449()1 25 ,34 913 50, 36195 ,1003 6 9

dts B.=3881s 1 Ify.

b WOSCktsttdOw HdMfjmMdy ROOSIjtedLizjls oddw
(slsC dztsdzj dagdw f sH o dzdwWded j &3 otcj dzj dad)

A% OC (10, DL*H) 0119°0f 2 2,72 315,26 4 138,32)

(651,43 7764,58) 878,69 1011 C®F( 111128/ 318, 5720/ 86724

BWOQIS:O,QZG

I Mz yo022 dts?2 ddzd Istej dzHtsets?2 BSHjdd f f sdsh
SftejHjdvjd SIsCdsdy ddw §tsH odzdwdedj o5 dzj zylsj dzdzr A
f dzsh OH (] :

Z)'zfr] dzl=15,0369 0,85724=14,17966

o= \/E/Zfr] dzlz=y/14,17966= 3,76 2)

1 O jplthej G Os@dzgeid v j o3 St WW dydjdels Hjlsjtedsd dz

Bfo‘;lsistgo85724 (3)
E— =0057( ddzd 5, 7 %
5 HJls 3125 B 15,0369 ( q q 0)

vsO0Cdd3 BBKOL 53, dz0 tsls € alafcdidy clad @ n @htc ¢ Ok R dzstHpls
CBHOM, WOCktte otcj d3j dzd < OL jO.dz®%5 ,dfj © oW s @ dizelz@s j H
i oL HE§@Ldis Pj sdzfiv ddj delz teHsh A dBafliis dac@dztOo 2 H
btoj dzHso 52 (BsHjdzd kOSSR dajbylsjcdeder @ WOCkstss,
sjrdsdscdy, (sesHd j] bhdsedw.

I WitktdkjttmMSdn AsLw2fmlseOn ddjslsmw Bd hdj oL
[HaaE dL  ded2 wWodzvw j lsfw ' fipw§ sftgyd@Ries & s dedzsH S50,
fsorhjddj Ektesy O2desmisd s COYH'™ B MstelsOd. [ dzv
dzj sBotsHJ B dL 2 @OR Y dptgl dzjsHszas®ged 2 shdsedr 2 W OCk
ftsor h jddd detefplisf O Lktotse jdo@ dr o dzdW ded Vv .

1 06 dzv uj ded §

RMMdzy Hseo Odzdw, fJtesojHjdede § M yjozv¥ tsftej HJ dzjd
fzlsj?2 ftorhjddw {CdesdBdyud MEts2 L WWJjCIlsdodesfilsd W
f dzsH tsoltstofisl8 g p sSHMIse j] o A jstoo Gdd a2 Mmg dzdfisls d Mifizj H z &

11 tsyd dz€ J MlsOB ddzdL Oydd d 1L CMYf stelsdztse s i sl
o jdzdude 0 sy Mftsh dO MsObsdmsdud M¢si dhndzj
AL wffpfsioyd Odzd L dtetso Odzdz" 1& o o |  tzis i) Hed HINGldsgiEn Isfd yJ M C
dmmdzj Hse Oded W Wodzw® Isfpw  dzgj sSBrtSHd BT d3 MteJ HMIse sd3 |
EwviLodds" » Mbststtsdz t6j e dsdzOdz! dg" » W Jjtedsd tMEdm AL W2
cOLtOBtSIsCE d MEM j Mise dzj dzd J§ tcj GdsdzOdz! dz" ® O F B tsC
odzdwvdzdy d dz2O 1 Ctsdesd3dud MEBJd tWOLodIsdy HOdd - Mk
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2N jted3jtemMCdy rtsLwdIMmlse O, Wwodzwe MdcjifR toif wzipdz®Is § oz
HWlisj didagg fallsd 54 to jiHejj dfjdslecej jfplsod® M d j o L di3tsy dztsfylsd .
slstcOmMdzd ddd ¥ smw 2HEE isd@daiz fzi f Bisj dzyd Odz d oL O
HOdz! dzj 2 M jGts tcOL o dIsdw W cugg ©@tpf d Jtots® © 2R fjls 0 9
o tsh j o whtsplgagided L Oydd lsteOfMmdzd .

SulsOlsdMmisd ¢ O ifsdtsH g otsHfffjdsee@® o C dz# yOils o MmjsWw
f dztsh OH j 2 & k dg'slaidis & ts dz jdd©dgdd3 H J dzd 2 Octetslsj mded yd m!
Ptotsy O2 desfylsids o tf dztzgs B0 f ctsH 2C yd d, fslsj te! itso tshfdeas?y j
ftesHlkSCydd d Httkzedm §COL Olsj dzj 2. itsdstOsditnds d ts|lg )@ fip
fpetss tsyjtej H' duigidedsi o00telsyjLlagod MsMmissw ddv J Ektts
Ctdzj udzsd3 distsej o tBiMmfjujddd ftsctj MO M d M

47 jHBMIs Ols tsydats j Wstcdzd toctso Odzd § 1L WWJClsdo dats? d
f dzsH soitstofipld g @ sHMiso O o EMmdzse dwra  disdzYy ttchdagdd O dizlz y
MisOlsdmisd yd M¢ d~ H O dzdz'gZ) ,dzdz'f Js tc SxieHz@ fdts s o p MIsOls d
HOdzdz"r = ~BLW2MIse. g dMmisj B3O fMis Ols ddigjls d s HEfCtEsiBH | diztzdbs ts
ftsmistswdadj tslisteOffsdads ) dztisHEpsHHON Is 86D Is O ¢ Y jd frifsdrfizwdditst tsBeC
f ots¢ dzts L ddefisfg d2jdedt s By F HiE s e sifvigjlsn j dzj ded W d L a3 dzj ded 2,
9 tWiLbkd Oy tMkh jMmMlsody dzdvw B tesftedwisd?2, dzOf tcC
f dzsHso s t5h dzs? tslstc OMmdzd .
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ftcsHtso sdz! Mise j dzdztse s .te" G20 @H . O6 6 ts 2j0W0dBE@.E iy O d30 te O

SetsdzsdB3Ondde [ . ¢. [ Mdistoaly tg" Jdaifste G DjdaffY ) d
MOHBeBHMISO O 9 Efmdztse d v A tcOLodIsdWw Octetsf tetsdzr h dz
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6ltcj Sts 1 . R . [ Mdetso dzr J &ZOf cOo dzj dzdvw d W OCIs
{ e Odzd L O fdstasdisl d MC dJ Jetspdzj B MsOBddzdL Oydd
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CHEMICAL PROTECTION OF HELIANTHUS ANNUUSL.
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O dzdzs s QlydMisOls' | tBMEYHO] IsMw § ted d3d dzd ded J tWdadze
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result of the application of the funaB®6i,de, t
on the 89%.e5mM® n t hoe8 b.axzWWetter mi ned the opti mal r
drug and processing technol ogy.
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Keywogsursf |l ower , di sBeoatsreyst,i,sg icagniemmesad, f ungi c
efficacy.
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MfClsteso MtcjHdzy Ydoekhdrn dJLltsftsese MdzjHkzjls B d&EkzY
dzj MStsdzr $dn yOmse. [y dokhdj JLslksfr dL dj v
dzj 2lstesdadats s f slstsC j id L dzltf JCdscfew & DBFROE ts Ols s d3dzts G 1
nOtOC g tcder drn oL By ds dqHJdsdWdydtetse Ols* . 1
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COBKO &z Yj dzdj ldsmdlsjd ds {lsOdksdd & BOLYyso
dMCBsets { dj &j dzls 0.

[ JIstsH d Bl jd&3 dimmdzi His9 Odzed W

[ dn BUtGJHJdZ J @JLW WRLCut j @Y Bdc PREOHO ©OHJEOC
dL s’8fueOe jdg W2, 7 YOf. ¢ dzj widzd ¥zd & dz@@d BADNG M 5@ 1
C1l ltojHjdz SftejHjdzjdedw BjHd 5 dBjlstsHdej Mmtslis

RLEBSIstsodzj dzj] ©WOHdGBOSIkdodzr » LBl s dz@lstcdw
ftodtetsH dz 7 fMis OB f dreddzéiie fLdsasSjses j §f dztso r 7 dzj 2 Is te ts dzt
COOdzj WHjtedzsets 1ty [OC I8Ea® d sl @ WH jtodes20@G L d €
VLB CdMsOdO. 1 tsdkkzyjdds j ©WOHdBSOCIdodz j dL Bl
¢ ts dzy juddlgfte ©

l odtetsHdy 2 MlsOBddz d&f 2 (L slsdsféudd dydmusiEflis e s i o
dzj 2lstcsdetse s fazjHbEs M j2 whjteds?2 tj OCytd Hwhj oo
*Cu.

{ OHdsOCIsdo 24 JdfjL Sl s jtedsH §sdZEteOMf OHO v =
d dzlsmjdde dz' j Tdc QizgdyQ dzd W Sfl Au dz) GE 9 § 2

¢ fodsHd 2 fMksoslfaftcdtr XsedazssEzid o Yol Is.
ftojotOh OjlsmM¥w & ©OHdBOCIdody 2 dL Slsasqg iflia . Mdzj H 2 ¥

{t OHds0CIsd e dFfad &) fls s jardfesHin PB O Y@ =d 1&MY M
d dzls j dzid o dzff § dzE Qesdg®™ M1B@&BwLddj 2 [ =

Clsd d Qi@ j dad v Wy dzw s s fipw s fydzts o dz" oq O dz0 dzd
sftejHjdjddY & MssdzORBYH,jddw otHhses ©OMss stcO
Ctodzd yj Mis ozt astw dastS Hjdzts e s tcOMlso stc©® o ff tsyo j .

] OB BtcOlststedzr » kfmMdzsoadwn ftotso jHjdzr dLEyj dedw
fMlsjfjdvhR LOMtd) ddshlsd TGS Isffte Doy Hs fatal'e s iz d22OtdA d
BICtost dzj BB dels dzse s MsMisOo O tBwOL Y. o dissfdiare 1 ts
© o9dH] otHMEt OMsoattttd®. 1 tmMd fodzdeO yjtjL !
slsBdtcOdzd Hdzw 1 dzj i3 dglsdzgse s OdzOdzdL © 6 BBKGOL Yyse ¢
dzj 2 stiO6izfo Oydodzdzs sz 0dzOdzd L £  eitsO Lfys flstfse dalds e B '
fMzh ddz' detsdz " COWE ftod, Isf §Bt6j BOEBUY, 6 BMtcj H dzd dzd ¢
sBl jdB  ®BOLY' tbtsBteOdd ft 1 6. 1s6fjdj It
fOCjlsdS, Ctbtster 2 LOj®R LOYfOdoOdd d &POblsdEadds
M jydod: d&F 2 SCodadsj2dzjtc (SOfMEzdzO) dL Odzt Bd dad W
WHjtcdstse s toj OCIststc O.

[BdzEyjddj ®BBKLOL yYytses ftotsosHddd o o tclsihY Odz dzts
RdzMisdlskzlsO WHjtodats?2 W dLiBS du dmdzvi vdir def il itkadgitsdade i®) dRz @
ydekhdr d HBdZeydokzhdr t©OHddEZS zdHIBD, Mg € o H bx
dL d3d tod dedimyf pOIsd®e CteslsSC sy Jokhdrn ttOHddkES ZdH B9
fsfls Oo3dkzdt) 2 MM, 1 tcd IstsdE sk Misjy M tBeOYYOR]
MicOo dzj dedw (L lsOdztsde" ) M dLo jMmisdy o3 MsH jtey Oded j 5

RL®Bjte] ziPS B Pasdg®MIsd Bz Yj dzdz' 7 GERP) Yot dckt
Wdeedanbesrd), Momisswh jid L &P GEBQA &Ll dHls) jlsdi G
4WWJleq’6d2135‘n°JSJtGJtGhOJLdzq’J Hd®Bo dzefezBH 1,8 C11), ydwt
OdzO dzd LDESMsS®G®O d § jesdzOdz! dzseé 5 § sdi3f ¢ & ésjAied O Hfde's
ZOBstc® d BBKOBBISSd cOBBO M jSClstctso .
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[ dzv tsftcjHjdzjdedy 5 CsteslsCtsydokh ddz OHJtsdzlz € c
s Odzts dzO 3 tsB dzlz YO dzd 1o ,Mkeh SR {OdAPHA 2 A U tsfdzj 30 dic
dL d3j tow dddfnfqf Qdsds® 5B 5 OL Y tsefs.f toy A ity dasfe BHF By Oded § .

ltejHJdz SftjHjdzjddy &BiHd ft BiksHdtj MsMmiso
sBtcOL WOL H Mtci Hdz] B3 MsBIsHC® dDY,j8s dsds/ ¢0., 3} taffcH/joz s
MsmMlsOoadzw jIs 0, 06 d&c/ 6. sBdzyd dzlstcOydw dzOlstedw o o
Msjfjdd LOMdzj dzdv MtsMlsOQodzwels tsIs 0, 8% Hts 1, 9 %.

vydlsr e OV MmMtcOo dzd Is j dz' dzl§ Hdelz) "dA 8 € I H { e Hy 1O padf Vv s iz |
or Yydlsodzgdw Wwdesor™ 7 L dzOyg dzd ? , BjhOshdn tftejH]d
HSBOodzj dzdW o BSHMSES ©OMsoatsO® dBjHAdSEE SkZfstsmO
Eyomkse O Ekojddyddd ftddtds o Br tforslkstsits Mgw
tcOMftcjHjdzj dzadWw oBH' o OCIsdp0siglz)ndzts] fftsyes™ (o ¢

tdLizd sOIsr dMmMmdzj Hise Oded W

[Mdesodz | HtedL dzOSd § syer 10SlnYy jlcdf@F difstOWr Qizts ¢St
9jlsO, EHjd dF 2, @5 8)5.C sl@®cisd BOdz' ddOW 1 HOE S j 36 5 ) C
, 9 2¢/ MBMsMsOej (Yo dqazj s Ismw i zZ¢dj L jtedd ¢
OtOSCIjtodL zs sfmw dedL Sts2 Mlsjfjde ¥ L OMtsdzj dedetsfyls (.
, 5) . 10 tdmEzdeC § ftcdotsHWIsmw tcjLzdz s@®BT gL Iz
CMf jted i3y dzgls Odz? dz" = EyoOmlsc ©Or ftsyo ' .

] sBtcOL YyoOn fn BOC M BOdz! dzf d3 L dzOyjdzedj &3 L Of
tcOMY toj Hj dzj dad W o SH' sf dimr o @] lsffvd M'Cac@jolss?2 L AC ts dast
tcOMf tcj Hjdzj dedVY oBHT' 85 cdzze ddzj 5o 2 P dod§ jdis
LOCtsdesd3] todzts Mis do teHO M tfats jgHEg wipj jJdzdfiytc j Hdzd d3 f 5SC OL Ols j dzj c

- O 110
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Osm 5sm 10sm 15sm 20sm 25sm 30sm 35sm 40 sm

——1

{ dMkdesS. 1 0CTdsdj odesfls! §sedzsh jddy ossHT o OIS
EyoflsSOn o LOoadhmddsmisd Gl fMisjfjdd LOmsd dishlsd {1

RIsOC, Hd dzO d3dd@do fotstsHdrtsh & @ OCIsdo dasds Mdzsjy f tsye
L Oftsdzj dedgs s d kM j Misoe j dzdz" § t6OL dzdydw (t dflzdetss) .

1 OC dz¥ ud dzd J
CCMmYy Jteddzd dzlsOdz! dz" &3 f EIsj d3 dL zyJj dz L OC tsdzts d&3J te dzts
Mzt §sye ', l wOLdts?2 MmMisjtfjd wcdis @i dgj dpdef Mls dizg Is
ftcdetstetses dL d3sj toj dad W . J zOB tstcOlststocdzr = EkfMmdzseo dw o |
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qLiujdd® HdZOBISd f(ocdsh jddY osH' Mt MlsOsdd
) sz 420 HJ OCtOREO ©wOMYtojH,j dj dzdV o™ .ftod tOL

1 sdzzyjdede" §| tojLbzdz IsOIsr ftsLotsdzvsls HJ d&zOIs! o' ot
dmf sdz! L 59 Ols osHdE jJ toj Miztefr 9 fBHoO jtey dedzr 7 ¢
tcjedtsdzOr vLBJj SdMmlsOdzO.

tdLizd BOIsr ftsdzzyj d' ftod o f whezdey GG 3 § tcd ¢ dZOH

s MsS dzdlsj tcOlskzter :

1. b dedzj dzS s 1. 1 ., SHddzyj o O . 1. { Mdzs o T
¢ tetst tots dzq D2ABARIS .

2. 1dzr 3 1. 4. 1 OkzOMUHed BBicQlsdiaseE ts, d OES A & dzts ¢
EHtsBtog deff Bdzj o' = MM o 5 =EBddSs IsfO nB @ dzO dzfiic &L t©B to | dad i |
cOfls-ptzd . [,1979@E Q0

3 Wddsse 1. 1 -, IMdfse ¢. R. , YifmMdesC 859 O |
EHtsB o] dzd W  tc O M isdp@zd v JRE e oysglgddayls ™ = Mizf j MyoOdzer = ¢ sy
sC zddsiistinilsd / / ¢TI rzdw . 1985.

dskLw(e C . A .dzH dRSL CRdsSdfdrtz ) dmmdzj Hiso Odzd W Is to
tcOfmisj dzdw dsd dL OldismW jter o fyeslk: ([(BLEB®GB lddlsjts

5. [tdzyOdseO RrR. 1., skdzdSte ®d 1Mmd M- @i+ di=i@ o
[ .1 s sOA88m s,

6. (Oyddemcd?2 1. 1. skt thdsser Oltdids? Isjn

19 734914 .
7. ASS/ddezE’ jb. psEeh ddz uy &z MCBAGL W2 Mise j dzeg®w . 16 C
[ Od2 0 14111.
8. wfg! ¢ ¢. ¢., Jtds 1. 1., BOYUQUIMIBct. 5T ey

H dzw dL zyd dzq w Lsdz! desfilsd Ectsdz' dzr = f zOMmlstso /[ /
{ sMMd2 M2 OCOHj BYH5 .&OES. 2011. u. 13.
9. 1 sBSCBO O . ¢ ., ] sBStso G2 Gydahf§ tsdL | o)
fsL HOddd Octsndddyj MSdn ¢ CROslsTa®@ P i3as8B/1/ | j fls dzd €
10. sdzjd@giddd.jjoomwdzded Cso© . 1., 1 dSHdsddz ¢
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AL vwdemEMC B d Is  ed d2p B C do Adi WIslgfRizdz P 24663887 3@d.com

Ef j oy oSPING sH. 731296 Isj - dg OqaPtzdQdz! dz" 2 dMmMmdzj Hise

f steHtsoaMS 2 Gtz Otefmise j dzdzr 2 kdzdoe jtemdlisjls dds.
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Ezd 5.Qudtdz@dzdfizimdzj Hiseo Olsj dz2 MSd2 [ sStHBsaMSd2 ¢ sl
1. 1. [GC OtaijCotsD dzfifCL, v dgfiffff§c?, kdzdo j emdlsjls dzOk ¢
GAL W delkz, shiyufriy@@908@1630m

er designs a pulsating fygewerfe

Ab s t.maa ts pap

the relationship between the aver
f
f

experi ments

the pulsating | ow enhancement heat transfer
the pul sating | owrenhaakgdetheaandrthsef @acadvem
application of pul sating heat transfer was |
frequency value at which the maximum vortex
cycl e tmaxobmuam nheat transfer effect, for e X i
frequenkt.y25 sHzL The effect o f Rferyea@u @rsc yn upib le
convection heat trans-f eequemnccyespulissatt mat ctak

covective heat transfer within a certain ranc
convective heat transfer i s weakened.

¢ dzdzts s Oy d wiyls Ols* j s dMmr e 0 Ismw fzdz Mdtelkzs h d2
fd Mk h jos fssCO oSLHERO HAdY L ChYjteddj dsts
Messmis! ¥ (rksC0O, O&®fddlsbits?2 fkd MO d §bkd f
o jddyuj dd® telsd fimdats@.j 17 dzd §esO0OdzOdzdL dietso Odz
bjf zssBdij &z0 ) fhkd Mdekzs 'ddi §sksCd, §ioj Hds)
ddzy d dzgj tedetsj Gtedas dzj dedd §ldz Mdekze " jets §jtoj dsmo
L dzOyd ded§ yYOfmlssisr Khrdy EOEdnd, &30 fzte 2O sk dzj tOyd W
f sdzlz yJj dzO ) IsJ ud dzd J§ SH dzs G ts yd¢ dzO fzdz2 MOydd
Isjf s jtej HOUd, dOfteddite, o LIstd3 { CMYiltt@&J delyi
I dazdw ded 4 ud Mz edgQ) 2ddgfsLde sildjaR sty @ it de'sdze ] C ydd Isd §
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LOSC dzs yOjlsmw o Id, 1yt ddLSsyomnkslsdoy §Ekd fd
bjfdzssBdjd o StejH,jdjddsd HdOfOLsdzj udmjd 42
Csdzo jClsdodzOV IsjfdzsfjtejHnOyud ShdOs dvjlsiw.

Key woprudidsigreaq e rpautl sra if il gr e q uReenycnya b cthbeenrh an c e

s dzv jfpeg @z M ks h 2 §olsss, flkd Mdeksh jes
{ j2desd Bip@dzj dzd j .

Research Background and Theoretical
I n recent year s,t wift hi ntdhuest d ¢ v eltcdhpemeinncr eas

caused the energy iIissue to become an increasi
phenomenon in nature and industri al producti o
t he rcesmpor , and so on. The use of pul sating f

direction for the study ¢fll]enhanced heat tran

The study of pulsating flow heat transfer t
Acacrding to the research history of pulsed f|
origin, development and prosperity.

Pul sating flow heat transfer originated ir
vel ocityisotfatae sptuebasdaypndg fl ow in a tube wusing
found that there was a deviation between the
crossescti on and the calcul ated value. Thiemds pee
the ring effect, which is the origin of t he
schol ars begaapth rceonadarcech ioon pul sating heat
We s t [ 3] had studieditclske ofiedthet rpaurd ssfagri ngh avrad ¢
reciprocating pump and had obtained a better
pul sating flow heat transfer experiment, Robe
heat rtrraatsife@ using the pulsating heat transfe
heat transfer research.

Since the 1970s, pul sating heat transfer r
Wil ki nson and Edwards h5ftheatriaedi oubnt b& phe
ube from |l aminar flow to turbulent flow. Tho
ransfer pr oshtleeand yu nsdteart enocnondi ti ons and the p
| aborated!| ;i ni deel uding the problems of Tunste
nhanced heat exchasntgeea dpyr osbtl aetnes cuadrthddeirs ii noanrids a t &5
convective heat transfer mechani sm iod ttHhie did w
section and found that increasing the pul sati
mi xing and | ead to the enhancement of heat
periodi cal | yiscehcatnigoens. tdhhee ectrhoasoshnieV eky enhance +

With the advancement of science and techno
applied to various disciplines due to i1ts ad\
numeri cal simulafti ©OWD teacfhtnwdroeg i s widely wused
makes the pulsating flow heat transfer techno
research on the pulsating flowih&lat Cha odddnrt
person [ 14] used the pulsation experiment to
fl ow during pulsation heat transfer., Mackl ey
perform a pulsation experciomdrmti namd) fthhend ntnteat
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enhance thefhHegttt heapsasfeatingl 7f]] aw.s eNirschhiendu raal
the flow field changes andi peesisoama&l dwaype i walf
studilismurNAG] 181 so used a visual experiment t
corrugated channel. Attyay and Habib [ 21] use
the pulsation frequency and thkeNmsesdebatf hawmbe
fl ow. Greiner [22] studied the pulsating heat
an opti mal pul sation frequency. The ther mal e
at the optima&hcpul Nameoncadkregumul ati ons wer e
bet ween the pulsation frequency and the degre

The mechanism of pulsating heat t
The fluctuating heat t ranstfoert hoef pfullusiadt i puwnl

which results in a | arge number of vortices
underl ayer closely to the wall surface, i ncr e
the fluid mroyngg &ahe Gesndary | ayer. | ncr eas
to achieve the purpose of enhancing heat trar
divided into three closely I|linkemd ofi nkertigeas
process, the generating |link is dominant, and
heat transfer effect, and the generation of
gradient al arce,t reswaltli nguiti fh | aCragne arcahd ieavle veen

heat transfer effect.

Experi mental Research

p—— —‘ Separation Tank

Feed Pipe

DAVAVA L > Heat Air
N _— -

Hydromechanical

% Discharger

Figure 1. Experimental installation diagram

Wor king principle

As Fihgeure 1 shows, in the feednpi peessheere
MP a , and mbirterfedhan Wadter is added to the tanli
exchanger with water after the start of the e
provided from t he pceonpoe npsractviindge weatpeul sped wat e
When the pulse generator starts to operate, é
apul sed water flow with different frequemcies
t his process, t he pul se pressur e vari es fro
t hheydr omechani cal converter drives the ejector
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that drives the fan startsir of loperaft edi ft ther dr
t hheeat exchanger, and then records the heat tr

Equi p mentiales

Experi mental calculation method
A thermocoupstensempewastunstall ed at the inl
measure the temperature of the fluid at the I
record the ambient temperature i n t haend aebxoirtait
the heat exchanger, the temperature differenc
obtained.
The efficiency of the temperature of the ir
temperature i s oowdlngulfetremulbay t he f ol |
e:ﬂﬂoo%
1 0

Ti0inlet temperatun@oafl béeateempehanhg®e, oT h
the ambient temperature.
The amount of heat taken by the hot water i

N=CV O
Co Specific heat capédgyt,yowht ewat €f pw4 187 0Uc

exchangD-EarTem[iesr;ature di fference of heat exchai
The effective heat dissipatoendifsSrom the heat

N = Ne/0.0787
Heat transfer coefficient of heat exchanger

=N
ADT
Ad Heat transfer arem® of heat exchanger, 0. ¢
The Reynolds number of the disturbance air
Re:r_\/d
m

18 Ai r dd i kig 23m
30 Vel ocity of the air flow, m/s
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do The effective diame®deB of the air fl ow
€ed The kinemat i cliasvio‘esosi ty of air

|l mpact of pulsating frequency

10
g o —e—0.055L/s
=1 —+—0.085L/s
6 0.105L/s
A 0.115L/s
./u\-/.—.\k —=—-0.135L/s
2 | - —
0
0 0,5 1 15 2 2,5 3 3,5 4 4,5
Frequency (Hz)
Figure 3 Effective temperature difference of heatleanger inlet and outlet map
Z 014 —e—0.055L/s
2 0,12 —+—0.085L/s

g 01 0.105L/s

8 0,08 /N\\‘ 0.115L/s

£ 0,06 I,/.W —.  —=013ls
0,04

0,02
0
0 0,5 1 15 2 2,5 3 3,5 4 4,5
Frequency (Hz)
Figure 4. Temperature difference versus ambient temperature efficiency graph
S 2500 —e—0.055L/s
Z 2000 —+—0.085L/s
3 0.105L/s
3 1500 0.115L/s
W1 500 MO.BSL/S
500
0
0 0,5 1 15 2 2,5 3 3,5 4 4,5
Frequency (Hz)
Figure 5 Effective heat amount of heat exchanger
gé 600 —e—0.055L/s
—+—0.085L/s
— 00 ——0.105L/s
g 400 | 0.115L/s
= 300 —u—0.135L/s
(<))
£ 200
[<H)
3 100
0

0 0,5 1 15 2 2,5 3 3,5 4 4,5
Frequency (Hz)
Figure 6 Heat coefficient of heat transfer
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Fi g®Br6e shows t he t rendurocef de ffffeecrteinvcee , t eampbe

efficiency, effective heat amount , heat tran
pul sation frequencies.

The influence of the pulse frequency on t
t emperfaftiuadiee necy, effective heat amount , heat

decr ¢dabbke)

Table
REYNOLDS NUMBER OF AIR FLOW UNDER DIFFERENT FREQUENCY
f(Hz) 0 0.75 1 1.25 1.86 2.5 3 4.1
295135 31885.1 363649 40317.6 40581.1 42689.2 43479.8
Re 31621.6 0 o o ) ) o o

32013.7 35574.3 39263.5 44006.8 46641.9 47432.4 48239.9

From the change of Reynolds number at diffe

t he Reynolds number increases dirgmiufeincant layn dw
value of the Reynolds number, the values <cl e
Therefore, we can know that the pulsed air f|

of Reynol ds nluoMe gfure@@elysoat itchre convection heat
l ow freguem¢yon can only enhance the convect
Reynolds numbers. I f it exceeds this range, t

Concl usi on

From the experiment al results, the foll owin

1) The pul sation frequency is an i mportant
starts to rotate, and at the same tameepuouhaat
i constantly changing. At this time, the fre
of the air flow applied to the heat exchanger
change, the raidi affl owlorcitlye offi mn h®eumf ace chan

2) At |l ow frequencies, increasing the pul :
peri od, it can increase the rate of change of
benefilteatt dxaohange. However, for the high pu
rate of change of velocity wild.l be weakened,
and it i's not conducive to ehhaonmdisrag i baatf r eq
cause excessive flow resistance, reduce the
energy consumpti on. Therefore, if the frequer
vortex generationndabhet opéei mahr aebhee@xchaange
This inevitably has an opti mal pul sating freq
can be obtained within one pulsation cycle to
t hexsperi ment, the idbpBBEmal frequency is 1

3) The entire heat transfer enhancement pro
and diffusion of a single vortex. I n this pr
di rectlnyesdettheer neif f ect of pul sati on enhancemen
the more intense the eeofhlemige @md fillue dwainler gy

the heat exchange effect.
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4) The effect of RépvwolfdpghembgonReoametheoc
process liosw tfhraggluteneet vy on can only enhance the
certain range of Reynol ds number s. | f It e X
weakened.
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EXPERIMENTAL STUDY ON HEAT TRANSFER AND PRESSURE DROP IN PLATE
HEAT EXCHANGER USING WATER -WATER
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Abstlracwould be misguiding to consider onl
hi gh maintenance costesati nex elfasreg d ol sarl sebxoexs egcyedsu

anal ysis and energy saving are very important
the effects of pate heatl4e)x cohm ntlgeat (tPrH&ENR s fRa rd,:
exergweless nvestigated experimentally. Exper
condition to turbulence flow condition under
number were in the range of 220 <Rde<2400 ian
factor, and exergy |l oss correlations were obt

¢ dzdzts Is Oy g dzts B ' shdBCts2 tcOMMdizOIsted 9 Ols ! Is ts dz!
Isj § dzstsB o34 dzdzd € O, fsmMisd Ck or MsCdJ 1 CMy dz2 Ols O~
Mistgg M Is ! o IsJ ud dzd 4 MesC O MmMdzky BT Isj §f dztstsB d3j dack

LdzjeetsmBjtedyjddy wodzweIlsiw StdlsduimMeéddd §OLOd3
LIssds dMmMmdzj Hso Odzdd S jted d3j dzs Odz' dzts dL ERBHEzs o oz
Ri diAMIN 04de@ j f dztsf jtoj HOYk, St WWdydjdads Itejddw d
fesosHddzdm! s Memstswddw EOBd&zOtcdetsets Isj yd dad v
Emdzseo dwin eofmlstej ydesets Isjyjdedvw. v dMmdzts t j 2 detsdz' HMC
2209R&2400<R«7,3 Mistslse jIsMmise j dzdes. wBedzOMdets toj L zdz
sjf dzsf jtoj HOYO, SBLWWdydjdals Istejdedw  Mmslsdetsh j dz

Keywopldate heatheeachammgwdetri ve heat,exenggf e
| oss.

s dz¢ yjfpdztye @:dzOMis Pdzy Ols § f dztsts B dgjj dpcdafss B €35 daW W o y of J dak
(Bdeoj Csdodes? BBy | LIMPuddd.

I ntroducti on

Heat exchanger is an important industrial
stream for energy conservatemear.gylypers e@rf v hteiad
depend on the kind of fluid involves in heat
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( STHE) i s used for the liquid to |iquid or ge
(CHE) is wused gfacsr tgoasl itquiglasor | i quid to | iqui
CHE is plate heat exchanger (PHE). PHEs are w
& beverages, cryogenics, and phar macseate ciatl s i
surface area density and ther mal effectivene
compared to other types of heat exchanger [
pressure drop) i nvol wddtiwreePHES.er mMals ,antdh éh ytd)
al ways required to reach at optimum design of
involved in the design of PHEs that should sa
requi r esmeantrsesuA t, metaheuristic algorithms ar
of PHEs as compared to conventional optimizat
design optimization of PHE ar e t Imé mmond ynn &amit a ¢
generation rate, minimum pressure drop, etc.)

For PHE s, a very &aargegemeodesti bbe, | depend

perforations of the plabheserand ghekplatiespgaok
split into N parallel flow channels and i s ¢
group of channels in which the flow is in the¢
col ds sofdet he PHE <consi st of a series of pas s
channels per pass. The fl ow arrangement of a
|:?thNhot/ I:)cold mcold

where P is the number of passes, N is the n

The number of ohacoéldssideshefhohe PHE i s ¢
of the channels in the PHE is thus defined as

N;,= B\Otmhot +Pog CNcmd
And the number of t her mauFilkep sabws ks fegwvenx
possi ble configuration for fai gRRHERt wiohh coaveést
arrangement and the |l ocation of the inlet and

(@) (b) (c)

_ Figure 1.Some possible configurations for a PHE with seven flow channels (six thermal platés): (a)
11 4/11 3 (loopedz); (b)d 4l 1/3 1 (series); (cp 2I 2/1 3 (complex)
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Overview of i nformation sources on the
Earlier, researchers had carried out di ffe

design wi t h di fferemltl arhet heotdolabd gi e[s3] Hoahtaabidn
parameters of gasket plate heat exchanger for

adapti nlgl NSKbAj] abdol | ahi et al . [ 4] presented
and tulke hlamgter e from the economic point of v
Naj af i and Naj afiob[j5]ctpevref corpmme dni a amu lotni of PHE
transfer coefficient of a heat e X NIB&H#Ad erasasan
optimization tool. Lee and Lee [ 6] carried

considered two conflicting objectives namel y,
and used GA as an opti mail zatidewvel opled EFheret teornr,
factor and friction factor. Arsenyeva et al

of a Tpmnawsistiamitla taeme heat exchangpr prGeentaad #i m
mod el o fa tgea shkeeatt pelx changer [ 8] and perform she

they presented a screening method for selecti
Wang and Sunden ibhGleduoed i de ziat atocmmiee t diptdi nhioz
of plate heat exchanger. Durmus et al . [ 11] (
exchanger having different surface geometry.
|l oss correl ati oman gfear bpalsaetde ohne ad x peexrci md Rt a l
perform heat transfer area optimization of p
application.

The thermodynamic irreversibility iniaiheat
temperature difference among the streams. Op
means minimizing the amount o f | ost us ef ul P
al gotrbiatshend opti mi zati ahl cowcphagebabadr eacbaonger
the total entropy generated within a prescr.i
entropy resistance based on the entropy gene
exchanger anal ysitshe Fakdhenmd [dWw] ofuséder modyr
exchanger ther mal efficiency through the rat:i
transfer rate. Fakher.i [ 16] al so extended t hi
neobowks excluding the need for <chart s, or comj
heat exchanger, efforts are put by researche
di fferent objectives and met hordmd dgypt iFmir z &txia
and tube heai2Dex dihliaamtgede at] 126)x1dAH a nagnedr r[egener a
exchamMpewi {RB di fferent optimizat3l oprabkbgot etdhi
objective optiihiinatkieobna nagfer a NO Bt ke Totbj att i WPe
optimization of convectidizZ] ,pemumearnicc alnda nwalvys
and heat transfer i B8] peanddsbawavypgptchmannatl iso
crosso9Bhw [ 2

Il n this stikdydr aulei ct hceramadct ers of the pl at
and pressure drop, in Nu, f, E, Pe numbers ba

Experi mental setup procedure
Details of t hep exfpeRPHEraantdbslsewre mati c | ayol
and blue arrow marks with trace the hot and c
electric boiler (1), condenser (17), and coo
heated wames Whobomhtbe el ectric boiler and hea
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to the plate heat exchanger where it i s conve
the cooled water which comes fromraher eomwdeimh:
L/'s to the plate heat exchanger where it i s ¢
and temperature of theA@l ectric boiler are 4

A

N
VT,

v

Figure 2 Schematic layout of experimental-sgt 1 0 electric boiler; 2 first pump; 3 first vale;
4 o first flow meter; 58 first pressure transmitter; 8 first temperature transmitter; @ second
temperature transmitter; 8 second pressure transmitter;d9 third pressure transmitter; 10 third
temperature transmitter; Bl PHEs; 12fourth temperature transmitter; 3 fourth pressure transmitter; 14
0 second flow meter; 18 second valve; 1:8econd pump; 18 condenser; 1&hird valve; 195 cooling
tower.

|l nvesti gdtlioomn dafsttrheéduti on i n aRKE i(sl2c arhraing
turbine type rotary mechaRiFlcOa0l tfhleorwmommeetteerrss ((4¢
are provided in hot and cold water flow path
respectively. TheeamomebdterbBeaper psackdPHE in t
the inlet and outl et o f water. Four pressur
thermometers to measure the fluid pressure.
pumpP@s & 16), is controlled by the pumpds spece
meter ), pressure transmitters and ther mometer
(PLC), which is further connect eadndt oc oanthrwrhan
rates of hot and cold fluid streams. They al s

outl et of both the fluid streams.
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Figure 3.Boiler.

A pictori al view of the exXxpugre marsti &ltost eodt F
Turbine type meché&nithphl ahtdomM5me Otegprese §ED,r e3 t rd
provided in hot and cold fluid stream as alre
near the inlet anat ofult Wielh eptowatrakoigdn gc ofllduiadn di sh g

Figure 4.Experimental test sectioplate heat exchanger; 2, 3, 49 5M5100 pressure transmitters; 6,
7,8,90 thermometersl0,118 mechanical flow meters

Fiugbe pr e hentfd ove nafr r Qe e geomet ri cal ana(dd) f | o
shows the detGeiolmetaofi cade pmlratme.t er slof t he san

243


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzftde © € I BUWlledin of Science and Practice

http://www.bulletennauki.com Fo b

O

&=

sXEalcE R e

4 o4 &7

(@) (b)

Figure 5.Flow arrangement foPHE and details for plate heat exchanga) 0 side view ofplates
with the flows arrangement of cold and hot water of PHES (Hyont view of the plate

Tablel.
GEOMETRICAL CHARACTERISTICS OF CHEVRON PLATE
Geometrical characteristics of chevron plate
Number Particulars Dimensions

1 Port diameter, d 0.032m

2 Port to port length, 4, 0.381m

3 Port to port width, Lw 0.07m

4 Corrugation picth p 0.011m

5 Amplitude of corrugation, b 0.0028m

6 Thichness of plate, t 0.0005m

7 Chevron angl e 60A

8 Heat transfer area (plate) 0.04m?

9 Plate material AISI 316 (Stainless steel)

10 Gasket material Nitrile rubber

I n isother mal condition, cold water is sup
heat transfer involved in the PHE. This analy
constant temperature. The experiments have be
I n -nsat her mal condition, cold and hot water
Col d water iAsC saunpdp lhioetd weaitrelr? h es rifedkiQnea ad fn e7d0
The details of measuring instrumebebowsed i
Table 2

THE MODEL, RANGE, AND ACCURACY OF THE MEASURING INSTRUMENTS

Number Instrument Measure Model Range
1 Mechanical flow meters Flow rate Pt 500 1000 30000 LPH
2 Thermocouple Temperature PT—lo[(;), RT. 0 to 1803

Inlet and outlet pressure of

PHES M5100 01 2.5 MPa

3 Pressure transmitters
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Data reduction
The experiment al data have been obtained u
flow rates were taken to hawe ta r2adn0ge foofr RPeHyE
pressure drop data obtained wusing pressure t
evaluate Fannifng friction factor (

_DR:hDeq

2L, rV?
WheDRis pressulPgi sdrioydr aPual;ilgi sli pomet et o mor t
ris dtemesity of *tWeswaheryekgktnitsy. of the water

The measured pressure drop of PHE includes
the pressure drop in the ports.
DP = DR, +DP,
WhePRi s pressmaret drop in
The channel pressure dr oipon sf adtnerd rmhydalsi ag
aL.  v20
DP, =4f&f r—Q
ch @ 29
(;eq 0
whefés the channel friction factor that 1is
Focke3¢t!-piasl.tr'{e port to port | ength, m.
To calcul ate the pressur8Pdcopriehatfloen powst: s
2
DP, =15
2
Whetke u is velocity in port, m/s.

The behavior of hydraulic resistam@&dhwith
correlation for the Fanning friction factor
formula (1).unilher Rfeymopldat @ heat exchanger i

di amlég eras

VD,
Re=—2
u
whelties Kinemat flecs.vi scosity, m
Reynolds numbers were randomly selected wi:
channel was the eqgumi val adretf i diedmatserf ol Wl ws :

_ AL, .2
D, =2~ °=
b+l f) f
Whetrlkfd s enl argement factor.

The inlet port velocity is evaluated as
_Vh.i

CA*n
WheWMgi nl et volruame¥ Shlinsw tihe i nletiNsecmniuobal

channel s per pass.
With respect to t heoafhwiraigentwe@tcaranksaeed
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_Q
5o,

+
whe@es the heat Ct):rg;?—g%fteor craaltce@li(asiaete)h,e Weat i

surfacé& area, m
DlLis the l ogarithmic mean temperature diff e
DT. = (Th.in B Tc.out)- (Th.out_ Tc.in)
" T . - o
Ln:Th.ln -I:(I:_.outl;J
€'hout™ 'cinU

w h eTc_iei s cold inlet -Ec_odtioyv ¢t @®lmp ew taulueteTr{iantsw t e

hot inlet fl dwitserthmar otudurlet Kl ow temperature,

I n the heat transfer at a s uNd)acies wihehima tai
convective to the conrdmalt itve thleemtbdumdhasrfyramd

hD,
Nu=—=

wheflries the convective heé*ak)Y:itsankéetheomafic
w/ (m* k) .

The PrandPr) nembére (atio of the momentum a
describepraomer sita@as i ¢f Tthhkee gfelneirdal § wkesdt ePmraen.dt |

nCp
Pr=——-
/
Whe(ipés the speci fMic MWNeavtt ,ond/alhk gfilks)ciosi t vy, P
Al so, the Peclet number is defined as:
Pe=RePr
Theoretical analysis for exergy
Exergy i sasmoahlteadft maxi mum wor k obtained t he
reversible process in which equilibrium with
definition, exeftsgyatbealoapnecne siyns tae ns tceaand ype wr i t t

E= TeSrr = Tegn;‘l: (Sc,out - Sc,in ) + m’l (Sﬁ.out - Sﬁ,in )ﬁ

whef.é sviemonment tarmpse reantturroep,y kp;r od sc twiad e, J

mass fl| &Bw,s laq/tgsopy, J/ mol * k.
. dQ . du+pdn . CdT
dS= n ‘T I;7]:const T B r/-7]:const T

n=const T

for |iquids (v = const.);
Entropy production of adiabatic heat exchan

Thout Tcout
S, =C In—+C.In——

h,in c,in
whe€eés heat ccappccwwti . rate,
Exergy | oss;
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E= Techln U+ Cn =y
e Th,in T nd
Wecanedtilry be det er mi ed. For |l iquids E con
drop.

Results and discussion
Fiugée shows the variation of Nusselt number

Reynol ds number for PHE.d Mudsxe lwe rreu mboearnsd itm t
hot side (Figure 6). bBgghasecoktosi tdg, i anthot

same velocity range in different temperature
in sbobdd i s | arTghee tehmmi rhiodalsiaccer.recti on i s sho\

22T et cold side

20 } ===nhot side

18

53!_15_

& L

514_—

12

10

8

6‘ | I I T S S R S—

0 500 1000 1500 2000 2500
Reynolds number

Figure 6.Nusselt number as a function of Reynolds number

Ho't si de:

Nu = 2.87Re>?*%3P?3 340¢ Re¢ 240C
Cold si de:

Nu =1.57Re>3°"'P*4 240¢ Re¢ 930

Figure 7 show the wvariation of the exergy
Thexperi ment al results show that heat transfe
exergy |l oss of plate heat exchanger 1 s increec

big than cold side iwh2nU/fd$ eswcdoeatmo rrfer d m 0@ .20 @ &
L/ S.

4500 | emcmm hot side

4000 _—o—cold side

3500

3000

2500
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2000
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PR I U IS PN N N T E—
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Figure 7.Variations of exergy loss with water volume flow rate
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Fiug& shows the pressure drop and convectiyv
number at differentbeebeentythe potessude. dt op

Reynolds number. This augmentation can be rel
water and resistance of the channel. By the w
c ofeifci ent Il ncreases volatility with enhancem
i ncreasing of turbulence intensity at hi gher
boundary | ayer thickness due to thendedbet itd
boundary | ayer is unstable in transition. Al s
t her mal boundary | ayer remains WUmBdWWanged afte

3

4200

40000 - R 140002

35000 F —aey 13800 §

530000 - 13600 %5

225000 13400 &

5 [ 13200 2

Ezoooo_— ‘3000§

2 15000 |- ) s

g10000 _'ZSOOE

a 7 {2600 <

LU g 2400 £

s .‘I L 1 ' 1 " 1 -:ZZOOg
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Reynolds number
Figure 8.Pressure drop and convective heat transfeficent changed with Reynolds number

Fiug9es hows the behavior of the Fanning frict
For the Reynolds number range investigated 1in
Fanning f raisctai drunfcadtommr of t he generalized Rey

f =24639Re ¥ 220¢ Re ¢ 2400 (1

It is observed that Fanning friction factor
This is due to a tremendous i nuoumbaseweaedhiAtrp
hi gher Reynolds number, fluid molecules get I

[
| ower friction between the plates and fluid p
at higher Raymroldd®e rnwembteart experi mi ke the vi bl
the motor sPRbedRIPM.oes above

24
22 F

hot side

_ = = = = N
S N B N 0 O
LU L L B B

Fanning friction factor

S N o0
T

1 1 1 | 1
500 1000 1500 2000 2500
Reynolds number

(=]

Figure 9.Variations of Fanning friction factor with Reynolds number
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Figure 10Behavior of the Nusselt number as a function on the Peclet number in PHE

Theiwaadaron of the Nussel't number as a functi
case studies with platEBi hgeaeé E&changwhi th pt e

t hat the increase of t he Peecl Mus sneulntb e u mbeesru | &
Pecl et number smal | than 2000 in cold side.
Pecl et number . Nussel't number in cold side bi
to 3000, and hrott kamecoaolod esigdeabkt er Pecl et
increase of the Nusselt number i ndi cates an e
convection increases. That i1 s mean we gtod r ef
i mprove heat transfer efficiency in the parti

Concl usi on

I n this study, i n order to research heat t
efficiency, pressure droprandvekgrgyhéosencku
from the experimental study, and show the e

increasing the fluidd volume flow rates and g
experiment aédrtebel ¢empiobit@aln corrections about

Nussel't number , Fanning friction factor decr
transfer coefficient and exergy | oss idnrcorpe as
increases too. Pressure drop greatly increase
optimization should be made between heat tran
not an i mportance f or hnegato fe xtchhea nlgeeat. Sxechharsg
small er di mensions of the heat exchanger and
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sdls©2 (28%), wzZz¢ (22%), (a8 (14%) d HE. (36% M

Lo J dzd yJ dzd 4 ftesdLotsHMiso ® d sl rd dftws s12s [
sjrdsdztecdyj MSdr dzgjBjMftsdzjLdgr » BlsatsHBe, otsL dzd €
sCtsdeyOdedd MtetsC © friipekwied fif LHIGdAf? o s tetsfy Ekilsd dzdL O
lsf M COYB'fIsGddso dlsmw eoMmj BBdzjJ tslsScerHls ' figlis tc Oulzlz,
34 Y HzdzOtetsH dz2" - Sstee OdzdL Oyd 2 ZOMmistsw s j dz! dats i tcj
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MsteOlsjecdyd Misets dzOY tc Oo dzj lsigd A dztsteBIcaf R Is (tfj to ] jL Lo tisls Ants
yd ¢ dzo. Clsts dal sL &zOyo4 Is, Yylsts tslsatsHtse dzj BIzH j
B ded BdL Jtctseo Odes ftoj HEM@SISte] dzs  dMYf sdz' L 59 Odzq
oL Bsy desMis! folsstodatsets  tod d3j dzj deg 8 dzjinj OB Pdizsxlz O
ftosetcORR tojiyf S dzddzc © [ 1

14 BOdzEE yOfmls! o ftwsyjmMmi fJtsdLosHMlso O 1 s/
sCOde" = d otdzsStddmis' = d&OIsj ted Odztso .

4 ko jddujddjd Bl j dstsalLy zEda) s idds 0 @icO p3drd 2z
2O sdzdzd Is j lzP R s o BstlzPij Mlso s tSlshitsHise IS Odzj 2 d dadls
ftetsdL otsHdIsfyr HsChsalrsj S8 dz’ 7 otdksS{tsd ® EtH. 1 L
sjrdtsdzsedyi MSdrn Htesyj MimfMse Ctsdzdyj Mlsets ftedctsH dz
SlsrSHSe Istde CAs dztwdiag Qetisdz, BKOLEZE M dafmyw fted dL Gt
MsMis 0o dz%jils BB %l Gls k¢ OL V]dedetsets tsBI j BO

bjndesdzsedyj MSdy Slsa SH T ftocsdL ®@tsHMIlse O o sL dz
CoRf sLdydtsdedetse s iEOIs j ted OdzO, € { tc R istddz, fatc i tdcy \gits

lIsstedydzsy dMftsdz Lso Odzgdy lsntsHtse o tsdztsC dzd MisT
dLelssodzj dBf " sts s OS sEOdz dzs] dzOfteOodzj dzdj o tejh
) sdztsy d Isj dz dzis 2 fls s t6 s dzts 2 o lststed ydats 2 fjtcjtcOBSIS
Hst sdztledels | dzC sdzd yd Misets fsdzj L dzr » ftesHESISSO HAEZY o
FftejyHOjlsmw ftsolststcdstsj LOGteW L dgjdzd] tCtelzy Osh j2
fjtojtcOBESISC O WwWodzw jlsfmw dzd stsdz ¢85 L Cdesdizd yd M< d
el syulsdlsj d3dey dgtste gz fzelzd lsd dzdL Oydd Ctsdi3ftsL dydtsd
Mtsotc] d3j dedetse s L[OS b detsH Ols j dz' fylse O

Yy Ofh j oMmMiet Isjrdtsdzsedyd MSdd SlsatsHT ftesdL o St
ozl dzO toOL dzd ydzts?2 Hdzddzr d fHtdetsHde HEzW folst
dmf sdz! L so Odzdw wtejHjdYjlsmw, o thdsedsd, MtshtO
dimf sdz' L s9 Odzd j o Is ts teRisy detise t4s Bds@ tfampind@gsls P Otcdzd tets o
BOdzsdzOG tolzy § dzdz" = C BB tsL s, BJjIstsdgtso , Msetsdlsj
sjfdtsdL sdzv ydtsdzds n B@BOIsj tcd Odzts © d OQtcdzd telzs M j 2 H
ZOL 2Oy J dedwv dzO wfdese j toj OCIstsf dzOMmisd ydes?2 dBOIsted 1
BOIsj tcd Odzts o .

{ Hdzd O3 gL mMoOdr n fslstej BdzV j d3" = C zOfmMmsd a3
| L ddesls § mdedjudedpe d@t wfr) dz2O-tsHWIs Mot Y ted d3j dzj dzd J
Sd3r hdzj dzdesfylsd. s uydfidzk zOdBtdzj j jRBE A o dz 5o

ftesdLotsHMisoz Oolstsdsse d dzj 2, stcOCIststes o, fnd dz
vid i {sddsunt Q&g yj MOV yj dzj MstsBteOL dats
orh jdedgr d3d S dz Ols O G d tsdzdz” &z Mo ts2 Miseo OB [
tiLddy ftejHmMsOodvels M2 fodddjite M °dddujil
cokzykz<e o d 99 J HJ dzdz’ d3d ) tej Yyj flskztodsr 2 MsmilsOo9
dz@fdzdzd Is j dzv o3 , okdzC OdzdL Jtelzes b d o3 OG j dzls ©d3d d
JL desftsMiss2 Ctsfisd tejLddeslsjoddujmSdns dLHjdd2 ¢
BsHdWdydtetse Odzdd HBMisdeOj sy L @M fipdisly L d ez o o 1j d5is
okzdz¢ OdzdL OydJ 2 [ 6] . S WHdo dgs@usi Mistejjh j dediwW | f totsB dzj
LS O Oydisdzdz & Mmoet2filse Isjf dtsL Oh dlsdzr & tej L d dz
Htclz e d &3 fted osH dz' Bq zOf tsdzded Is j dzv o3q , Mg jh dzts
tcjLddesor 7 M3 Mi2 otdzsCddmisr di3d dzOf sdzdzd Is j dzvv d3q .
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I ftesyj M d pmozgdktse ©dd v B " dzts| M iff tedz'H IzB)ak@dzdelj dates
Pedzj esHdzsets d OORBJHdESEs otdtsStsds, § tsdzizyj ddzr =
Otcd3d tcts & Odzd v tejLddeslsj rndedyd MSdn gL HJ dzd 2 fn YJ
~dBdud M dn Mots2Mmise.

[OjtedOdzr d d3j IstsHT

Kgzr s 1 CMYf jted 3 dzls Odz! dets?2 SlstcOBtSIsSd Wodw jlsipw
SlsarBHOBd EZcodzj esHdegse s  OtOBRBJH St oatdstdO d vy,

l ¢Oyjmke] BGlsntsHB ottt dzO0 dmMf sdz' 4R DgiAd ' Lk

d OwOddH dDd j B30 tislafs ¢ qidc d3ts fn) .

]l HOdzgdesdz + S jtod dzd delsj f tetsdL o tsH didi s ntdstsiuDjdfafn
Eedzj csHdesets  OtcOBJHdsEts otz dzO M f tsMmdzj HEzs M

[ilsBHdCO oG dz6 yodz0 o MmisBw MmMdzijHEEMNd] i jteOydd

1{ Ofmsetstej degdj toJd LiRdztd & s 2d @ 5nd6 BB Is 5 dzlz 5 dzj
i sdzkz y j2dBgiCif s o stc O.

21 JLEO BlsnBBHtss kZetsd dFf »  OttOBJHA -~ 1D Sdpg¢ S d
dtse § L ) d ted o Oidad)jj Isfipfiafte s fd3j M ¢ .

31 B Qo dzj dzd § o tsdzts € dzO ) ftocdctslstso dzj dadzlz © tcJ
Mtstshs glztzd W = :

t d yd sldcloasommtsear 7 yOMmilsj2 ketsdz dzf 7 9 sdzis € 5dg;

t d Yyd s2dtcloazommtsear 7 yOMmlsj2 OttOBdHAzr 7 o tsdzts € tsdg;

t d yd {sDBteABOMMsar 7 yYyOfMmlsj 2 bBd®fpmdzo R -o 5@fGEE @
o tsdzts € 5 dz.

41 0dzt yjo0Odedj Hdzv §odizyjddy Ludsbiiisigtsey s
Isj a3t j 6 Ols Iz 4 A 090 dis AGiFe[ddd. j

5] zdzS Oded L Oyd W ¢h 5 jizintf Geteg tedis s Ols | itk & ©fbiz) dgd |
e 3 dBlz:

ifsHi jJ &3 Isj BY(jLEGHERNSHEs R&sshis: ¥« 15 Ow o YoOfy;

ior HitlyCO fted( 59 S8Y Joc Ay dzlz s ;

itcn ZOYHjdzed] HEBs CStsBRZOIsSds? Isj B jtcOlskzter § SH HO¢

imMBtetsf H Oo dzj dzd W ji ¥ty s dg3'd3ts dzls O

I ey L zdzf BPBEdBE diezg " j dzdiof sdig OQdett d  ftej Mtse
dLcEBIstse dzj dz f dzsmMCdj B tgOLdydsts ottsj? L ikl (df@ EM g tas dzf
o sz ¢ dz™ 2L g-ut d OOBJHABSEs otdst dd ¢ tdisf. [ O
sBteOL Yyr Hdzv tftejHjdjddy Mdazjnkzehdn 0L 0Ols§ dzj 2

iZmdztse dzOv f tetsydesmis: A tcOMilswy jdedd | [ & U

islsdesmdIlsj dz' detsy EkZHdzd dzj dzdf/j5 ftcd wWOLW" 9 | Juwu 2

i dztsls dats ) 1R16-7_ [ & U

iseo j cHsMIRG-BH [ v U

idzOBEZrOdzd] o ®BEZBdz | [vvU

tjLkd O dhmir IsOded 2

I ftesyjmmj 1 SMfjtedk dsOd ds? tkttOBslsSd ftd
s Oo d &ZOfp r W o@EjGEID" § Slsj dzyd Odz! dzts?  dstsiS dste Ysdets fg lisdizts §
COoyjMmlseoj Otddekzéh jct dOfsdddlsjd' ftd JLEtlkto d
LEMY J od RBisdig QdzOV tyj dzf O toj idgddl Gdadsq p ffllsdnds d~ & @ YIE
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t dfipzsE [ B o Oidatsf Ols S HdzW ftejHjdzj dzedw Efmdse dts?2
slsdesdlsj dz' detsets EHdzddzj dedv dL tej yd flskzter ~[lv (4Ad2es tsdzdzj

P-4

{ ATzsZ [ B Oidasf Ol Cd HdzW ©ftjHjdj ddY Ehdse ds2 !
Sldztsdlsj dz detsets EHdzddzj dedv duL tejyjflskter -2 (.dzOf tsdzdzj

»--4

t dgfipztsE [ B o OQidap'f Ol S d Hdzw  tsfftejHjdzj dedw @fipleztsy paz@ d 1 d
slsdzsMdlsj dz' detsets ZHdzddzj dzedvw dL wjdjdlskzesd 6 GdOf s dzug

O dz2OdzdL Jtelzw  HOdzdzr §] uvOBdzdY" 5 §didzQdedadg igf d
nOLOCljtedmMisdSd d MtcOs dzdo OW (7  MBEHCHED ¢ fipHjgidsftnds'd ¢
5 Iktd, ylsto sty jedon,jydo0shdj tjLkd OIS A
CjLddslsjnddyjMSdr &OjtedOdss: ftsydssls: z0
9 0dOdzsse ©flsdEOd dz01,f HEDY s dedeiyded Jsds o'z ¢ sdz' dzr d
ZOBd&ZzE HOjIsmw f e ydagMlpded 9 2, 1 t©OL O, dats s ftsCOLC
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ftcd tcOL te" 9 ] ftcj HMIsOodIsj dz' dets? 1 W dedpwyji ld3w i j Is sdddz@
ftcjorhOjls LdOyjddj HdAvW hIlsOsdtscts tsBttOL yO.
v OB d&zd yO
gt ol 1 RULS] 213 TIANRMIRSRIY [ #SR[ MOt ¢SU[{ REURSR

s 15 dals to ts a2 to Iz 1 0ddi3j deso Odedj RO tod OdzO
ROBOCIid z2150dy (Jyuiflsk (Juyifise tjyjfils&ld
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lted dmMimdfj HislodEAd Isj dz desets bEHdzddzj dedwv  fted tOL
sMisOj Ismw “tejrmyg™ Istizjio i 2AdIS Bis Odzdz" 2 § sC OL Olsj dz2  f SH dzj
oL BBy ds L O Muyujl o0t! qteso Odzdw dBOMMtser 7 YOMIsy :
oMy tjyjtibbkztcr.L oBcHszPIs fdfOY OHdzv h IsOlsdzsets B L OL

] 1L Istsdg Mdzzyoy , i tod dzd d3OW ots 9 dzed BBOded J sfls
nOtOCIsjtedmisd ¢, Bsy dzs ME OL Ols 4 Yylsts Moz @3  j to
6 L ddzsls | - dzd yJviigSdal s Isdnw v jtetfiigydfOldf steioiz jtedsoH jdals dizfc dajts dzts € d
lelsjdz + M jtod 3] dzelsOdz? dzesets Y sSHBEGSKBGO L dZOyj dzd?2 3O
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10 shdtseo Odzdd L dztsy § dzdzse s Esy dets fMH j dzOIs
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THE LOOP WITH PULSE CIRCULATION OF OIL F OR FUEL OIL HEATING

E Y a n, ORCID: 0006000239620149, Ogarev Mordovia State University, Saransk, Russia,
Jiangsu University of Science and Technology, Jiangsu, China, justyancheng@163.com
E J i nORCID; 0008000320558215,0garev Mordovia State Universjtgaransk, Russia,
Jiangsu University of Science and Technology, Jiangsu, CBR#8653875@qq.com
EL e vt sDe whabihOgarev Mordovia State University, SaranBkissialevtzeva@mail.ru

ArRs] & RIJU[?2unduwl dRrre [oafldrfidrl ¢ for1vud

E c dz¢ ORCID 0000000239620149) OydtsdzOdz! dzr 2 dfMmdzj Hise Olsj dz' |
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Ef jovyjontd .Isjlndg OYaPtz@Qdz dz' 2 dMmMmdzj Hise Olsj dz' NS «
csmMkzH Otcisded algiat MdIlsils dd&3. 1. 1. [eOLjoa O, G. 40

Abst.Thet energy 1issue is an 1important strat
devel opment . Fuel oi | I's the main raw mater.
conservation is an®ciemptourrtyan tT hiisss uaer tiinc|teh ef oxlu
heating fuel oil. The heating system of fuel
can be provisional lcyh arienp rceosnesnitsetdi nags oafn seenpearrgayt
single whole. I n the mastero6s thesis the proc
fuel oil was investigated. On the basistohash
been shown that when the bell ows heater oscil
breaks down, and the heat transfer is affect

amouni&%Wtmf 4t he tot al hataer fil uxt lod bhdrer dle | Wwiotwk

¢ dzdzts Is OQydfjvte G j Isd yd M OW  fJtotsBdzy BO WwWodzw jIsfpw 9 Oy
sftcjHjdvshdd EMmists2 yde sy tcOLodIsd ] . [ OL EIs Wwo dzw
Ldzj ClstesMisOdzyd?2 d SCtsilsj drioddyrdz’ 20 dzych Hofishirg Jjotc J X 4§ detf 2
s dats o dats P dzdoj dzd H3H § dzv § Is pw d &3 zdz' fydats 2 ydtweskzdy ydd
slssf dzj dzdw BOLEISO M fEd Mdekze h j2 ydqeSkzdvydj?2 d
Emdzseo dzs ftejHMIsOodzj 20O o odHj 1 dgjtedjlsdyj MEés2 -
WedeC ydoedzadtelze M jRIyg @sj jHY dzBOcdMisj eMCts?2 HIdMMJ 6lsC
sjf dztstf j tod HOY tsls odBtdtolkze h jets Mddz Wisdedesets d
ftesojHjdzdzr = 1 CMY jtedd3d delstse s dzOGtcjolz d3OL zIsO
&zOctcj o Ols j dz! C sdzj B dzj B M3y dzdnldskz HLOER Y, d ISt =i telD digffy dz" 2
sjf dzstf jtej HOYO wMEh jMmlsodw jIlsmw o Mmdese desd3 § tod dzlz
MM Odli&%jsls tBh jes Isjfdzsceasects kst O Mdd ¥ sdzda
BOL s tsd3.

Key wofrudesl: oi | ,t ipounl,s ee nceirrgcyu lcah ai n.
s dzs yj o' jdsGmdeztisg O:d BY zdz' MdzOY ydwes zdz? ydw,  dzj 66 ]
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Research Background and Theoretice
Energy, environment and materials are the t
in the 21st ee@atgyyi $dlle Thean i mportant st
sustainable development of our country, and i
of our national economy. Heat-téechhnsferdeomrsbctl
metal l urgy, petrol eum, chemical s, and materi .
power . I n the past few year s, with the conti
increasing reliance on ermcer goyf, ewnee rhgayv ec ornesaelrivze
use of energy [2]. Enhanced heat transfer tec
| omgrm use of energy. Its main task is to inc
the use @ftomomical equi pment to deliver t he
cooling methods. Proteempéehatsesaéecompoaénbs, o
efficiency to achieve the ratioerealtrasnsfef mna
convection heat transfer is the most widely wu
the most active.
Over 30% of the oil produced in the proces
mai n consiuanerarod pvdiwer st adfi ons and boil er hoi
It should be noted that a | arge number of |
their main fuel, there are reserinerfedelbooillerf
and ictioméd power plants often use[Buel oil to
Fuel oi | facilities of the power plant, w h
pipelines, is one of the main coresswmers of en
I n modern conditions, when the prices for
i ssues of increasing the efficiency of therm
i ntroductisocanvionfg enrecrhgnyol 0g9l es are very relevan
The major share of energy costs in the str
facilities of ther mal power plants, especial]l
which requires a icangecwedhmbédreatifermpar alsl @élo mai
in the tanks and to heat the fuel oil supplie
According to whether the flow is related 1t
into two maliorstcead dky ogtyaetsd ad iesdt afrneetecabgndv ect i v e
treatment i s r el atsitveed dyy ssitmaptlee,r atnhda np et ohpel en ohna \
nost elatlpte convective heat transfer probl em
practe ceommeén pul sed convection heat transfer

Pulse flow is a flow phenomenon that i s col
bl ood flow in a human body, the flow of a flu
a fr ectiiporgoccao mpr essor , and the 1|ike. Because p
t her mal boundary | ayer and thus affect heat
have drawn attention very wearlfyl.owrFotrr asxsd nrp!l ep,
al ways been an i mportant part of a modern med
"Jour nal of Bi omechanics", "Ultrasound i n Mec
[ @13] . Due to thepuwlosmpd efxlidw ©odnuwéeti on heat t
number of studies that have been conducted, t

has been the subject of controversy.
The flow of a fluid dritvhena bpyo sai tpirvees scuorsei ntel
an oscillating fl ow. As shown in the T4l owi
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rding to whether the average velocity of

and the reciprocatingy] flbobw BAoemaba ©hew
, and the execution is not equal to zero.

n

Since the reciprocating velocity distribut]

Q —TO T o<
> T o oo o —

al ysi s.

Theoretical background

ow velocity near the wall i's greater than
l ocity distribution otfhanhet heantt iorfe tchreo ssst esaede
|l ieved that pulsed flow will i ntensify conv
[1163. Due to the extensive engineering applic
nvelcgatvetransfer of pul sed fl ow has contint
teratures. The research methods cover exper

The perfection eVicneossti st edbanecmi nedd mai nl

w O QYL O
O SO S5 T

—_ -
jm R

particul ar, explains the modern emphasis

ansformation and movement of a | imited numb
arge, information. These processes are subj
objestudy of mechanics, physics, chemi stry
vel opment of technology,71theaeyl &awsa mpl &ayvedf
technical devi ces, whi ch, efmi nemrenctonafr afry
ientific positions. Apparently, such situat
But the main |Iine for creating fundament al
e realization of teme uosp pnogr ttuhnei trieessu ltthsato fa rfi

traiMjngA[decisive role in the i mplementatio

mat hemaadelalli ng.

On the way to i mplementing the most promis
technol ogy, usual ly, there ar e obstacl es as:

constructional or functiona¢é Mmackmoladgi caanld

[ v

Therefore, the process of i mpl ementing scient
reasonabl e compromi se betw®®n what is desired
The heating system of f wdl oaill iwi tth ep thlesad ti

provisionally represented as an energy chain
whol e.

The functional diagram of the experimental setup is shown uwé&ig The scheme includes:
a heat source Tjrculating pump 2; pipeline; impact unit 3; flow meter 4, bellows heater 5; capacity
with fuel oil 6.
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Figurel Experimental installation diagram

Wor king principle

The <circuit works as follewsetByncpropel ane
medium is suppliledwher €ehet heat heatutedeto the d
supply pipeline. On the supply line,3with a p

To | aunch t hee iinncpraecats eu ntihte, dw f f erence i n th

of the assembly by drastical

l'y changing the f
Then again restore the previou

s f I odvr 4 thiriow gdhh

is generated and, accordingly, the pressure
coolant directed into the bell ows heater 5 st
the i mpact wunit,heopeansl|l amte fvradm ei,t aingd direct e
circulation pump 2, resulting in a pressure d
returns to its original position duethe pi pec
t hroughr @ther mowmal ve is sucked into the pump ¢
corrugated met al pipe 5 in the tank with fuel
means of transfer ofm bpheamabhreabltgyheadt hesfo
heat transfer is exchanged between the heat
energy in the form of a set of pi pes and 1in
connstt aoper ati on, provides generation of a hyd
circulation of the cool ant. As a result of t
moving in the vessel 6, whnehesi goneffcanehy E
devi ce.
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Equi pment al devices

Figure 2. Equipmental devices

Resul ts

The results of the experiment were obtainec
cool-2atoi(lAlI. The etxhpea ipnelnste do ecgiirncsulwat i on of
i s, with the help of valves in the <circuit
rough the i mpact valve. After a steady fl ow
e oil and only then record the temperature
mperature is controlled by temperature sens
th fuel oil . Also wish whdethath ODhetemipfomrm
e entire container for stationary and pul se
I n the next experiment, a new stationary o
coolant in the circuietmbiy. addi ai oersubttloé i mg
ouexperi ment s: one for pulse circulation of
t akiem me 5enw earuyt e s .

All the indications of the conducted experi

Fromthe data obtained, we determine the heat transfer coefficient of the bellows heater. The
heat transfer coefficient is the density of the heat flow passing through the wall separating the two
media, with the difference in the temperature of the media.drhéating device of the fuel oil
heating system, the metal wall separates the oil from the inside and the fuel oil from the outside.
The value of the heat transfer coefficient depends mainly on the heat transfer conditions on the
inner and outer sides.

Hea transfer coefficient of bellows heater K, WHrel)

a
t h
t h
t h
Te
Wi
t h

K:;
1 1
7+RCT +
a, a8

U, & heat transfer coefficients, respectively, on the inner and outer surface of the wall,
w .
(m26C)’
R., 0 thermal resistance of ¢hwall, depending on its thickness and thermal conductivity

.
of the material (M 9%)
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