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RESEARCH OF THE RESISTANCE OF THE DRIED MATERIAL
IN THE FLUIDIZED BED DEPENDING ON THE SPEED OF THE DRYING AGENT
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Abstract

Thisarticledescribesthedesign featuodshe fluidized bed dryer for polydispersed materials, which
can improve economic efficiency. The obtained dependence for determining the required drive power of
rotating horizontal shafts is presented, taking into account the resistance and fricton for
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Abstract

Questions storage process research possibility of plant agricultural raw materials are considered in
article. Rational nature management, recognized worldwide as the dominant trend in the development of the
economy, involves the fullest use in the proaeggf plant raw materials consumed by human. Thus, the
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considered possibilities of modeling the storage conditions of mounds of various types of agricultural raw
materials in the conditions of active ventilation are very relevant.
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Abstract
Convex linear structures of variouson f i gur ati ons with a height of
100 & m, point structures with a height of wup to ¢
W 1.064 em wavelength nanosecond pulThesiuctiresbvere | as

formed from the material of the irradiated steel by controlling the dynamics of the melt. The possibility of
forming Braille on a steel surface using this technology is demonstrated. The results are encouraging for a
number of industr sectors where electron beam machines and-pogrered laser sources are cost
prohibitive, and one need a high rate of obtaining topology.
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Abstract

Thearticle addresses the issue of intensive freezing of meat products. A refrigeration unit for the study
of the properties of food products during processing at low temperatures is presented.
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Abstract

The present work is aiming at developing scheme solutions for alternative refrigeration and air
conditioning systems based on the use of a-&me@mapping absorption cycle and solar energy for
regenerating an absorbent solution, or in other words, fortamaiimg cycle continuity. Our renewed
approach in the proposed designs is by creation of air absalddeusidifiers cooled by using air flows
leaving evaporative wateand air coolers, or, alternatively, by using a part of the cooled down water in
absorpion refrigeration systems to lower the temperature of an absorber, as well as creating absorbers with
internal evaporative cooling.

The film-type heatandmassexchange equipment, which forms a part of the drying and cooling
circuits, is unified and made based of the monoblock roblinnel compositions from polymeric materials.
A comparative analysis of the capabilities of the dewedogbsorption systems was carried out on the basis
of experimental data on the efficiency of haatimass transfer processes in devices for drying and cooling
circuits of solar systems.

The scientific novelty of the present work embraces a comparai@gseanof the developed solutions
of absorption systems, of those-ctoaldiemgaitntomoac¢ ool
reaching its full saturation even before leaving the nozzles of the evaporation cooler. Our designs of the
proposedscheme solutions afford expansion of the area of practical applications of the evaporative cooling
methods, for example, in ensuring the comfort parameters of the air in-@nditioning system without
resorting to the traditional vapaompression tdmology, best demonstrated by paving the way to the
absorption systems' main eenergy characteristics improvement.
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MAGNETRONs COOLING SYSTEM MODERNIZATION
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Abstract

The system for ensuring the thermal regime of the magnetron anode block was modernized by
replacing the air cooling system with a liquid cooling system. The use of liquid cayttgm allows the
use of magnetrons produced in production, in the design of industrial microwave devices. The developed
liquid cooling system has unified qualities that allow it to be used for cooling from 1 to 6 magnetrons and
can solve the problem ofdreasing production efficiency and the reliability of microwave technology.

34


mailto:natvolgusheva@gmail.com
mailto:dorosh1gan@gmail.com

¢ dzdztsls Oy dw

[BHjtdadL Jtectso OdzO® MdMmilsj BO B j MY j yj dedw Isj f dztso ts@ts
Bjdzr MdMmisj & oSLHEN dzse s ©F d&OYHj dd™ dz0 Mk gdz
HCsMlsdzse s SR O HjddW fsLotdvjls dMfsd Lsse Ols! &O
btozdtetse Odzdd fttsd hdzj degdgr 7 BStetso sdzdzetso ' 7 EMlstets
HjdzdW GBMXZOHOjIs Edd¥dydttse Odzdz’ i3 ' € ®©ay@Bilso @ &id ,
Hjddw I 1 HES 6 Ocdz stesdzse ( fsLotdY il tjh
fMlso ® d dzOH Y desMisd ©OBGIE'T &Sttt cddsse 52 Isj R dzg

-1 Fo e
CRES&
Iz NONOR= L

Q@@ nx -
T X X

RiMMdzj Hso Odedj YOMmlstslsder 7 R OOCIjtedmisdsS dBOCG dzj Istets dz
stds@c dpj stotsdzdz = ¢ j dzgj cOlststcOr L OadMmdls slse tgdeassod nds W
OdzdL B3sdz oL OdBsH J 2Mlseoa v, tcjyddsds tcOBTSIsT ftcd B
f &z OlsOydd. Clsts fsHYjtcCdoOjls 90Oy detsMmis! § ted d3j dzj dz
dBO BOcdz] stetsdzO@, Is. €. ftod Bl dsd dddd tls Istcj BB O
Colststetsds or HjdzW jlsfyw Isjf dzslsO ftoj sBtcOL 5o Oded W 1 dzj
aq’G(DJlsan joets tOBtYOw byt O s or&teitsidsp ¢ 9 OtBasts I
Is sy dzd ¢ idthGGq’q’. stesd3j btsets, ftod fijtjctejoj kd3j!
sy MmO trdOYHjddYy BIStttsotsddtso' = 6 jdzj cOlsstetso {1
Hgtst dzj Clstesdedzts? Of f Ot Olskzter .

dzg d3d dals ' d &&J s @ dzadsuEifistakziC yqd@mis dzj C stesdedes?2 Of f Ote
Cydosdzdtetso Ols b sctcOdzd yj dzdzts s Isj B3 j cOskztcdasd3 H
BsMmists?2 CsMls & . ] Oy des?2 R OwLOCIsjtedmlsdEs2 tOBBIST w
Jdgj dzdv s B j 8Bz OY lzOtc O E [ 5 dplfictots 'oe dzve] Ixfmvd3j dajtslzd d
j 5B tcOls d di3ts i) Ldzj Slstedyd MSdr  Otc ddgibddts 59, b L CO@Q[SH)
0]
J
d

S 13

503 gE &
OFIT O, -0

. K

COLOIjdzj?2 dgOH Y desMIsd dqLHj 2 Gl Isj B jtcOlskzter [ 1
tod HJ dzeizOf dgB o dzj dzd J ofMmMi?2 ©OLWKOBEISSCd MdMmisy di3" sB j Mt
@V jlsmw orf Biste Mytshse O 2n dzOseyjHddd v W Ci§Osetitdots ts dzts dzd W[ »
dzj cOydd o® dBOCdzj stesdzOr d o' L " 90O hdn jji fHeadce, O
J RrOLOCIjtedMmisdSd dBOGdzj stetsdztse , 9r Hj dzv e s
mMimd sdadz” | Utelsujfr]fr]f, ftotslsj SO dj ZO C OlstsH j d
sdtekzj ii3sects i ff tso j dsfisd S OIHO. L kdsclasO I8 dzisd iph
Yofm
o s

— o F

2
O]
=
72
V)
72
8

jten
skl ejdjteOydd §YsCOLOdd [3], Yls s ff mdasfh6jodzd J
dzd s yYOfMmlstslsr ¢jdzj eOydd RBOG dzj IstetsdzO
stelsdz" 3 HOdzdz" a3, HBfEMisdBOWY Isj BB §j 6O
odMddismisd ls d@sh dshisd) . 1 dv tBj MY
E otsLHEh dtses tsn d&zOYHJjddw (wl [) ddzd
BOG dzj Istc s dzts o 1) 9" nfSH dzts 2 dB3ts M dzts M Is
h jdmMlsosoOdedj wl [ oL Bsydts LO Muyjls EZd3j dz h j dedWw
dojdzs ¢ fMmdzdyjdzd® oiMO dz©O 16, 7% d ddasj demdW d< Oy
ZOC s sOCOW BtsHjteddL Oydw dzj tjhOjl ftsedj Bt

BgCtoso sdzdztso sets kfmstets2fMisoa © o dzj B zOesftcdWisder » EMmdzise

t OmMimdsslstej 8 d ftosOdzOdzdL dqtetseo O Mkh jMlsekzs h dj Mmnaj &
BdzsC O dB0OG dzj Is te s dzO, ® COyjMmlse] BOLBOB2 or BKOAdO MdMm
sfmdzseo Odz dzO fipslzyj jHdezfW Ad:n  § Sdz

1.) deslsdatsmls? sjf dzsosets §sssCO dzO  so j 7 dzB(ggsdfy O dats
BOGdzj stetsdz® ) of RtsHdzs?2 Bsh desfyls: 8 1,5 Clls). [ Ocdzls
SOCY | BREZOYHOs sMw f fodish: 8 oL HEUMEE] Ml ©LOB!
dzj ftojtor o des 3 @ joy gk desisd § jtojctcj o O.

2] wrf, o ldadydj Bk alf, kjkfjcOkzttd Isj{ dsdts
f smissW dzdzO.

3.1 ZOesHOtY LOBE dZElstsds Ctdelskztckz MdMmlsj d3Fr A &ZOXY H |
yofmled yezee O C 2 SR @Oy HJjddY d LOBdoOddj ¢ OdzOdzO, Yls ts
fMtcOo dzgj ded® f wl [ .

rdzv ftesojHjddY Ijfdsern tOfmyjbtse MdMmilsj &3 tsn dzOy |
Hdzw  Sftej Hjdzj degdw St W¥Wdydy degls© Isj §f dzts tsIssHHOjudE] v 1 @sdfts Hil
BIZEC O Isjf dsdshdlsjd ydeSbddekzjls -0 daddsfs qpnjofss] d& Ol
sftej Hjdzj 2O 1+ W W jCIsdo dztsfls ddzls j dzmd¥ d S Oydd Isjf dzstslsH

q&**&m T s o n =

IFERES FOS&

St T

35



Isj f dztsff SHO tSH j . JHdZOC s © HOdzdzs?2 tciPBISESY O dzg dzlizlsygfds ™ © ©¢
¢ 0dz0 dzO. ] [ 6] LMY jtedd3j dels Odz! dg" d3 f kzlsj d3 § sdzlz yJ dats,
L dzd ydets?2 W stcd3” O or fkzC dzs? tBBGtej 9 0j Bs?2 ftso jton dz
WiSlsdodesmisd Isjtf dzsfmi j BO. sy dzchj 1C 81 WQLyQf j alzls"Oj
COLOIsjdzvW HdzYW Cd&ZOHSdm Stdz yjornas COdZOdzseo. Clsts G B9
Muydlsde’" = Wstedszdz ) tj Odz! dz" 3 bEMmdzse dw dsd G tetslsj ¢ Odzd W
6], ubt, ntbbvdhi"| ObdhyBsipod dddv t§tej HJ dzj dedv €
dz yjorna SOdZOdzZOR, tsdzd dzj HBMISOIBYdzs ~Btesh &8 Mise dzOMm
[ dzw BtGGOdZGfLO'qdd sjf dzsslsoa sHO tls ftso jtorndesfisd fp
JtorndzsMisd OdesHdesSe s B ZROOMJ CEBRE" pr fpyO P dstzf
Bsh desisd, dzO kO Sk Yy dHStMisdsets tn dzOY Hj dzd v
feMmMCOd &3 § Gtotsd3 " dzj dedets BOGdzj stesder t©WOMMydIs Odzer
jClkzssiw fp wl . o P2 ds® MEPRIFHZ Y 6B f L @z) 5SBEBH
d HOodzj dzdv, IsJj B jteOlskzter d ttOMAtsHO.
sydd YdHStMIsd (s f dsdshdlsy dzd) Hd&Y LOfttOo¢d -
tcOBBYd?2 HJOf OL2sidz Iséfudsf5ic Ols Iz to :
ss¢mdydesmis: : Y dHESEBI M BdzP 2O B Is!
slsmizlsMlseaedy ~ddddyd ME¢ts2 0OCIsdo dzsfylsd,
fistsd B3tsmls!
- HBMiskz] dsfmis! .
] mMslse jlsmMisea dd
desfdlsj dzd: oetHO (HW
so st 1 & ¢ tegzdze 1 tc

r

) HOdedz" B Ctedlsjtedw &i3d, f o Hd&ZzZOG O
dzv tcOB s ftod Isj Bl g0 IbHic j% o tdeHzdg (
d bj&fj Okt dHisk)Hd U‘JJ@O'ZWWLHOIWJW
Mlso © 1 Isdr Ijfdsdshdlsj dzj 2 ~tesh s q’Ls Misdz" , ubts {1
tOfmMudls tiYdBO YdHSESBMisdsets tta @Oy H] ddY OdsH dzsE s
sftcj HY dzj dedw BOSCMd dBzZOdz! dets?2 o - tSH dzts?2 c;dz,l;’;tr;@lslztg;f Isj 1 c
Isj B J cOlkzter ftso jterndesMmisd OdesH dzscts B dizSESC O d30G dzf Is te ts dzO

t OMMBBOIstcd 8o Odzmwy BOGdzj stesdz I o' ABHdEs?2 B desMmis &
Ne=1200 1. [ shedzstips s - EHssdstic Z tslso j Mis = SBO0 O das B dats g tis |
sj B J cOkztt® o jtendessisd QdABG"dzisc 5 OB drif)UAB 0 @ tzd dzd & ® jidh)
flostcOBBISSE B dzts ftoj Haztsy j dets M sdz L ts9 Ols! kB O C bk s
2O OdzsHYz & HBpJls MdzjHkehd) citdkBilsteduyi mMédy =~OtLOCIs
d=0. 052 &, dzOtclzy dB,20 .HOJ5ERjds,tc ad@jLtsdedR HJ OdgFBtc 0B IB B @) ¢
ssdzh ddz0 £0L 8&O5 U d3, hloftcOf.dfo2 LdD.L spsHdzr 2 Bdzsgw d tok
dLetlstsodzj dz@ dL d3j H(.

1 dzts Is dats fiyls - Ls;tjqdzgag;@sﬁ&njs&ujs{cc@qaomdzlsdzr2 HJOd) Ists ¢

d =66G0° a3. stsdzls OC Is dzts Isj tedzd yj mM< 5§ M tesilsd o dzj dzd J 9
OdzsH dzsc s BdZES O d kB OhNCd SO O H,] dedW G tcj Hj dzW dzts iy
vjtedddyd Mé sy Moftetslsdodzj dzedj, MBLHOo Oj sy o fSLHEN dz
R\,_ZGJl 2BA0° _; agag3, ke / 1l 1)
v 0.0321
GHJ=0a 032 K,T Isljlyf/dafslif tctso tsH dets s o S LHEIEOT® fflitctp LilgkD o3t j t
h jiesntso Oltsflis! ROLjtedOdkO o d&jMmlsj CtdsOClkO.
sjtegd Ui MStsj Mofteslsdodjddj fwlsjd (tdOCkO:
R - 1433, 00% _ 1433500 °

ImQNug 0.0321D.140 4

¢ HNw=0.110° C ¢ PTnigls | f j dz' A OI8 d "K)S /oy % dyd  dals Isj f dzts te

d3d H dv525-10% Cdl/odej di3j dzdetsy M tetsls d od2bd8f £ cHiBEHE jogPdets |
sftessdeo dj ddj &GOl ted OdO.

s RO ds,] CtdsOClkds kjtdduj NSt meftsisds dj ddj :

_ R/R,, _ 3738020 3(8.938¢20 °

R, +Ry 373800 3+8.93800 2

, Adg /1l )

Rg = =8937A0°°, 2L g | Is 3)

36



RMAGHY L dzO2H | dzdzses sjtediduj MSCtsets Msfslsds dj dag
43 sty dzls O Is O
Dt = q(Rg = 2,35000% 393700 % = 21004, = ()

1 jtjfOH IjkfjOlbkts o ®iMls] CtdsOCkO SOL Odhw
COMUjsO8 CdsOCldats) IjteddujmMSEj. Mofslsdse dj dedj By

l sz yj dets, ulsts St WWdudydzs 5% § izt tf s O W § ts@s j dzo Ox
Coyimisaj Isj{ dsdzs ivED], 8 9f takf MinSos s dqyj o 5d5 S OdzOdzj
f =51860 4 O, f dzsh OH Isj §f dztstsB 3] FEBiASID® d3f tso Pior Uasimibsd yd
sjfdsfjejHOud, Solsster2 Eydlkro0jls kjteddyui NSt Myt
bjtedujMSsj mMofeslsdodjdd) IjfdsslsiOoyd sl o, ton das
S=2664°2Lbk/ (dgL BJ dzj dedJ IsJ B GNcOjsdzded nwjstE) L (e Gtz -

Q
=—=_=104"% . 5
o 1 %)
O Mjrdvw IsjkfjwObtd Isjf dsdshdls] dv:
ty =ta - KQC__F —g8g5 Y, (6)

GHEJl BOSC M BOdz dzets HEsf EMisd ZOW Isj B J cOskztcO ftso j ton dzs
UBEHO Isj i jtcOkzte® otH' dzO o - St§8°Co Bz BZOD &8O tsH ¢z0O
°C. tOMmMyils foLetdzwjls MHj dzOIs! or 9atsH, Ylsts Hdzv dztstc &3O
onBBH] o ttkzBOhCEZ A dOYHjdY dzgj HEBddO ftejor hOls! 90
1 tod dmf sdz L s9 Oded d 514 % otHAdEt OMkseatstOd 1 1Isd
Cot WWdydjdas s U8R ¢TI/ EAsicdzO dL 5] dzj dzedj Isj dstf j tcOL
ftesntsyHjdedd YjtejL GERDBWIEZCSH WO ygiedl Isjf iz g HOVY
Mted Hdaw W Iscid31;’Jthlsltth:G6‘5lstjtjcﬂzlﬂzﬁiztsftgi:qslsgcjdglENdzJ dzts? tcOB SIsT BBOG
otsHd@cets tOMsoactc® 1 Isddzj dzgc dzd S sdzv dzO o ntsH j Ha kB OM CE
lted t©OLWOBBISE B SCteso sdzdztso ™ - Emistets?2 Mise yomlsts
dzi MEBdzr S drn BROCG dzj stctsdfttwlstc j 8 dzr O a3t )  digssih Isiafs s i . I Lstsc
sBl jJHddW Is! 9 Moet?2 Codzskzte ofmj wWkBOhCd R dzOYHj ddW
grf, HtjHEZOGCGO] BOW H&v ttBiMfJjuyujddw Isjfdztsotsets toj 3 dd

AP pBE AP C BRI
MarHETPROH
MPEL 3 |:| 4 SHPE2
AP p BRDE AP o B 5
AP M ER VAP L EEDL
KoHTYp COFOD
1 r-—-——-—-- - —-—-—-— - - — — — bl
' RN D‘Q !
: N :Xgpgat
| AT AT |
APES B r .

tdm. 3. dHgVARZORBAESridtse Sdzdzso B s EZMistes?2 Mise O
17 dzd ded v dzO G dafpdsdadfizd wa M @Mo @ ©uzdy , BB O C 2 7 dzO»H Jdediv dd30 dedzjs OB
S5a dzOY H ji dzp) S5 dB ISt j § dzs s B d3j dzdzd &

1) HEZOG O] BOW L ORj 2@ MdMmisj B o sLHdY dak@ dsdzjsIs eaOdpt g
Bsh dzsmisd fsLotsddls MsOBdddL qess Ols!  Isj &3f j teOsktelz d
LIssd3 ftojHY sdzOG O] Isfyw EmMsOdzso € O kB Oh C(d sn dzOY H j dz
stsdzmstczCIsdodets wr [ of § sdzdzj dzO ) Iz y jHisjtdsd® dzj B L dgfts 3 fdasHAsdf
BICtetso sdzdzso sz kMistets2 Miso k2.

37



l T otsHT

stsdzlsoclsdzsj sjtedsduyj MStsj Mftetslsdodzj dedj Mmtsj H d dzj dzd
L ydlsjdzt dzs d Btsyjls dagg Euydlr a0ls! mw o Isjfdztsear 7o t
dz ¢ 18Qc jPtafjdslis] d30 dz.

[ oc: M BOdz dzgs HEsfEMisd BOW Isj BiY cPbFcO®lsBiBHB Iz Mishkls ©s ¢

dzj
¢

9 Odzd v , e dzOMmdes Clstster d3 Isj B J cOkztcO % ton dats
Nddedj 0OdeOdzdlsdyud MEd tOMMizd BY Jztz®® 2 3O ¢ A S dgS diztsdzts d §
gls' Mw dz0 § Odzj dz bEftOodzj dgdw Ekfstes2mise s M f tsfd
1 O3y 20 MmdMmilsj d3" otLHEN dzgse s R dOYHjddY dO YdHET
sLotddl MiSOBdddL qietse Ols!  Isj defQiBtsss b tdrdn Ishe RGPS of ] Is © oz

O = n
TS
© o

B S
Is o
SH

©

ot

gl rReufs JRuUurtduvut 3

1. B. R . oL Otej dz€ ts9 ¢ . o . slzu;dzis [dBHdECO d OdzG st
cOHdB1 dzj SIstetsdzdzts? O f OO kzter [/ / Mdzd ¢ dzOy' S dzOdz28zsc 5 Is

2. ].R. Ykttt Bsa, ¢.R. ¢Q4Ldzq’. I BHj &zdteseo Odzedj yYOMmlistsls
Ldgj sedd // 1 ted$ dzOH @&y tsidH,d &4 6841 Stetsdzd ¢ O.

3. YongSoo Lee, Jongoo Lee A study on the cooling system of low power magnetron by tlengatural
convection heat transfer4th IEEE International Conference on Vacuum Electronics. 200834 135.

4. Roger J. MereditlEngineers' Handbook of Industrial Microwave Heating Institution of electric engineers,
London.1998. 36&

5. Dong Ho Park, EunByeolSeo, MyoungKeunKwon ChangSeonLee A study on thernbefluid flow of
magnetron cooling for microwave oven Jdburnal of Mechanical Science and Technologyril 2019.Vol.
33, Issue4, P. 19151923

6. | 1. ¢odzj $MOdzHtcj dzC tso. RMMdzj Hso Odedj + WW iCIlsdoedesfylsd
Yd dzls;tGOdzJ 3 sjf dzsf sHo H.J Ok GO jzPBk dzdzs mfs ROGA) \daAf g&. 43570.

U $536.2.083

THE INFLUENCE OF COMPONENT COMPOSITION ON THE THERMOPHYSICAL
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Abstract

In this paper, we consider the change in heat capacity and moisture content of meat and vegetable
compositions depending on the percentage ratio between meat and vegetables. The eqdapensierice
of thermophysical characteristics on the composition were obtained. The obtained graphs confirm the linear
dependence of heat capacity and moisture content on the composition of food products.
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Abstract

The present work is aiming at developing scheme solutions for alternative air conditioning systems
based on the use of a hemtrapping absorption cycle and solar energy for regenerating an absorbent
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solution, or in other words, for maintaining cycle douity. Based on experimental data, a comparative
analysis of air conditioning systems based on atkmperature evaporative air cooler and a solar air
conditioning system based on an absorption system fedrgieg air and its subsequent evaporative cooling
hasbeen performedOur designs of the proposed scheme solutions afford expansion of the area of practical
applications of the evaporative cooling methods, for example, in ensuring the comfort parameters of the air
in an airconditioning system without resorg to the traditional vapetompression technology, best
demonstrated by paving the way to the absorption systems' magmexgy characteristics improvement.
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Abstract
The report provides an overview of different methods for improving the energy efficiency of
compressors of various types, which are increasingly being used in HVAC equipment, the artificial cold
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industry and heat pumps. Methods and designs are presen¢ellite compressor energy consumption over
a wide range of operating conditions.

b dzdztsls Oydw

J HtsC dzOH | HOdz tsBL It t©OL d&" R BilstsHtse fwsorh jded
teOL dzd ydzr = Isdff s9, CBlstster | o fMmJ h dteg dmf sdzt L 28 Isfmw
dmékmmlse j dedetsects "dzsHO d Isjfdzser n dOMsMO=n . l1tejHMmls
fMdzdL dls' YtlstojBdzjdedj 1 dzjtecdd SRftej Mmtstetsds 9 h JqesC s

10 Mt jh Odedd Mbtstesdz [ tsdztej Odz' MEtse s § tetsls 52O dzO,
ftoddzwIsO 1SO¢ dOL ™ 90 BZ3OY sdcOdzd2mMEOvY it O, HtSB
ojhjiMmlse, orotsH Ctlstster n L ®BKOh jddw tjekzdadtkzjlsmw
GsHE tOLadlrj MbtcOdz MBECtOlsvwIs f cis@L tsdste dts o EB2OEBo dzvs Is &
GSHtSO . JAL BJL B OMmde HdzZw MisteOlssM jtedese s L 5dz0O,
CztsB Odz! desets Y tsilsj tf dzj dedw (Y1) . v 06 Co¢ fsftcOo C Iz
[ sdztcj Odz' MC SetEzOf stz Ha®, o figdskO.1 wdzo Otew 2019
Il d&Omlsswh jj otejd3w daj dLojMmlsdes MEkh jMlsotseo Odedj r dz
&z B'" BLBdtsBj LY OMdz 3, dzj ¢ stes yd o3, o' MsC L WWJjCIlsde
d d3j dzj das/ly BN stso 5@ ts Csdzndydtsdzdtctseo Oded v toHOds [z tdf disdseats
zOX H J dzd2v0.2 0 GsHE oMmMkikzyfwls o mMddzkz Mmdzjuizshdj 56 tc
COLOIsjdzjds GWP fmerhj 2500 (R404A d R507;)dto sfjlsOy
StckHso Odzd ] HEsdy des R B)f f dzd L t5ac@Is 'd 5 R B aizodkldyd d30 dz
COLOIsjdz2 GWP tss ( dztizflzr B sbzfsgizn 6f  sdzj tots o
CCtdzcedWMIEHGr o0 der, dzts Isjd3s dzf d3j daj 4 G dz6 yj ots?2
Jets t dzijteetst WWjCIsdoadetsils: . 1 jL &BOSMd&ZOdz! dzts?2 1 dzj teG 54
«sih jMsodzv st ¢ Htsftsdzdzdlsj dz' dzr 2 o' Btetsf EkEcecdzj CdMmMzse ts
ftetsyj MMy GJdej eOydd 1 dzj Clstetst dzj e dd, dzj sB n tSH d d&3ts 2 t
sBttclzH s Odzd W .

lted ByJde€j 1 dzgjteetst WW JjCIlsdodetsmisd didizyy dzsW W judlisd o @tsf
EMmtcd Hdz] dedgz L O MjLtsdz tsadzOYHjdedw dJdzd Slstsf dzj ded v, d:

syd dz NOtws¢dj ddzd yj dz ntsdzsH dz" j Hded ) . 1 jtar 2 (¢t
fsCOLOI]dvdy dajtectst WW jClIsdo dztsfi§lds o tc @ LEdzcD@dz'sA g h 9 to tElh je
directive, EPBD, Renewabl e Energy Source Direct
fsLotdzdls sBRAatHdIs! Mw BjL ftedeodzj yjdedw tojL jtoodsg n d3tsh

1 54 sOff dzOW  toj OdzdL Oydw o tORCOc sfEth 2 MAE? §iSHAE
L dzj cetst WWiClsdodesmisd d MsCtcOh jddw or BtesMmise k¢ dzj € df
rdqtej Slsdor 5 1 CtsHdLO2dzz tojcdzOd3j dzgls ENER Lot 21, €tk
1897 ] fwOoaddzO ftedd3 dzv € kigy o tstsb iz Jlsdzqicftstfstslﬁdz[zdzdw ]
or MsC sl &3 j tOlskztedz" = IS mdesdzsedyud MSdr yddzdzj etse d WO

(s t©OBtSlsOjIs dzOH MsLHOd]]J B tBh jjotesf j2MEdr ftcOo
s5CO0LO0dedYy iBEshd §olstcijBdlsy dzw d3 L OB Sfiajjils Isestoyddg’ ir flstddy LBt
slsyj sdetsmisd H dzw ofjn ftesHEZC Istse , Mo w L Odadz" = 1 dad
SArdZOYHjdd) diRihjdd?2. 1 1dwjSldej 5 1 SCtsHdLO2dEz (
dzZ' = ItejBBoOdzd?2 dOtwwWHEZ f off sfted P i3ME dzgzj dztbYy Odz¥ ¥ |5 § Iy
Hdzw 1 dgjtecjlsdyimS&dr d 1 SCtsdtedyjmMédr ¢ 0OL-Glwg dzj 2
products EuP) d MmewLiL Odzdzr = M 1 degldied pfgdicts ErR)sHEZC Istseo (ener gy

[ ddzd &30 dz! dz' § Istej B tsS9o Odad ® dzt€ o dzjy dzge'C js d 1o dizts s § ¢izO ¥ i Js dzd W
Mtsslse jlsmisedd M datser d3d f tcOo d dzO ], W dzwe Isipw MO d3
Hj2MlsosoOdzd M B dZlsO 99 jHjddY tjcedOR] dsO ENER 1
sBiMmfjudls’ tj Odz' dats jdedfyts ¢ tatf) Mgjcdfcj O §tejtetsdfjj 2 MC s tor daf
tor 2¢O ¢ Btsdzjj {1 dzgjteetsi WW jClsdode &5 ftesHEZC IsO.

[ ddzed 3O dz dzf | IstcjBBSO OdzdWw or" Oy Jdzr o §jteadydets?2 1 dz
ds,c d ds,h (udbojikfmw COF¢ CS5n dzOY H th @d 5 ezts a © €20 d de@
i tsdzlz y4 dzdzts ? dL MiLtsddtes ¢t WWdydjdsO dzjteegtst WWJ
Cot WWduydjdzsO + WWjiSlsdedetsmisd ( SCOP) .

RMisdz LsoOded] fjtoodydets?2 1 WW jiCIlsdoadetsmisd o COyj Mmis
ZOyodz etfd & QdafL ®13/ 2013 (LOT1/ 2), Mo W L Odzdz
judeOw ftse zOMtse Odzdzts fls+ Lstsls ftSOL Olsj dz f
Lo 0ded i &3 tOLdz = dMlssyded S so 1 dzgjtecdd. gdzj HIZJ

o}
Q—. Q—.

W
1

50



sro0OIlsr 90jls ®BPpBOBY G
L dzgj cetst WW JCIsdodatsmlss .

ﬁ

d cBEC stk Moydd yjd Msss 6

GjLBddzOw 1 UYWjClkdodshis: [2] ftddjdv 2on ¢ mdhlsj
MeOo dzdls! 1 WWjClkdodasfls! fesHESIsss f) desdgd dzOdz dzts 2
Eudlsr 90jls L dsjdzj ded™ Isj f jwOlskztcr (zOtekzy dzscts oL HIEF

Csdzdyj mMsoats ttOL, CBEHO Bded ftesdmMrnSHW IS,

J w dzts d3d dzO dz¢ dzO W L WWjCIlsdoe desfyls C sl
Isd o dats s ¢ tc frof @ degaiz? dapd d3tfs ntdaBls I tc "WE| E&®)tc Iz
ddpsT dzj dedwv, CtslststcOW dzgj WwWodzw jlsfyw to]
SHO 1M dzEOIsOYdd. vOSddy tsBteOL tsd3,
&dzﬁd%tsfr]lsq’ dmf sdz’ L ts9 Oded v . 1 sddd3ts  f ts
fhj L BdzdzOW 1L WWjCldoe desfls sO¢ Y J Zud
cor Cdzs yjdzée d ftslstcjBdzjdzadj dzOcGtej ¢
Nddeds fJtesdLoeotsHdlsj dz desisd fesHEZSCISO
dzs Bts?2 ntdzbHddz dzets?2 bkMlsOdztse € d, BlzH!

o= g
TgogE
N9 110

0xX3 0L =+_ &
go

&5

N

7]

n

7]

vs]

)

O “"HOTA

©n
ﬁ
N
g
=y
E
©
O}

tc ddzd ®weBttckzHBo Oded j dL MW j ter Stceco SE B ~n BdzBH
90 % d3tsh dztsps?d , iz fifldsAsdimy oBCARY2  © Yy j dzts d3. R d3J dedzts ff ts5¢
sduyd ME 2 d nBdzsH d dz¢ dzts 2 Isd ~ded € d MsMtc] HESIsBY
iMmMdtsdzdzse s tsBStkzHsos Odzdw, O OCYJ dzO MtsL HOdzd d
Ba'thZdJ 1S dg d te diztstimiisid J Qtsd31j'tGJf|]fntStGO By dzts HtsMisd Y
toh j dzglmlsotso Odzedj HtedosHO SCtdBftcj MMstcO®, Lkdzzyh j ded g
1 d MmMte jth jdhlseotses Oded™w tOBBYdr ftotsyj Mmse € sd
iy Ctifte MMstesd d EMsOdkss B2 o vyj dsd.
OYOe) C2MHIs® fi)dzO Y O dz@ dof lsaj disOEo T Chts dipgddzddlss dzd te s 0 O dzd
Ums@rhwgmms® d fesdr hdj ddsd ¢ ddB3olsdyj ne
tc dz' ftedosH" € tsdlf tod dgjsdasls *. J Halfts Hf s to tisqflav e sH d
msaqq fl ©jOd ds2 Isjfdsos? &OcklkzL (2 o 0
qs

IFa3 oo@e
CFE #Fgro
STo _Qodg
mo S GRR
G 500

J
)

Wq_.‘-ﬂ.
m&
TRES

AndzsHddz dese s S LWWdydi delsO d ke jdzduyude Oj k

CsdzduyQ s PO ydf SEHAFI Odztso C d SRR e MMsLO. 1 j to
e Bsh dsfis!, Yyt MHittydoOdkts drn ©OMftesmistcO
EmMtes2Miso O, MWJjttO dn ftedd3d dzaj dzdw L dzOydlsj dz' dz
sdzj Hzs h dd3 hOetsd3 MsPwPS@LACO 6 OH Halkzo C sdf toj MMitst
stsw dzdets e s IstsCiODI (r@ t | nCwerrrteenrt I nver i dms).r h pdzeds
tcetst WW jCIsdoadatsfisd ¢ dzd BOIsdyd MSsets BtckzHB Oded W
Clteduyud Misets EO®OSISt | Eixdzd op P trtEfse  sMistsW dzdzgsc 5 |
dzgj dzdw o j dzdyddzr Hj2Mlsokzeh jets dgOftewy jdedw. 1 dlsOd
sWdadets?2 OB dzdlskzHT , des tOL dets?2 yYyOfmlstsisr . RL d34 dzj da
NYddede v hjRefglsodzOf towW ¥y j dgd W d Mtstslse jIsfilse 2z M j d3kz gL
tGJ MMtscO. 1 Oy dzts slsdzj sdls! , yls s fted dL d3d dzj dz
ydesdzOdzt dets fded ) O sfmw  fslstcj B dzv j B3OV  Bsh desfyls
d fted dgjjf.cdzdets? dzOGtclzL
Bslsteddd Mtse toj d3gj dedz" CsdemlstczS ydd SCodiftej Mtste
LWWjSIlsdoadetsiyisd [ 3] .
stczCIsdodes M dqcOdz dz" | SCStsBftej Mftster Msmisswils
~ MidE@dp Y dts? d dzj fsHo d) dets2ts0 jletS HOgj dsy daDM fry Isfiptf
h Olsjdzt detsy HodxJ ded BdZOGtSHOY Chlststcsdidz tsB S OIs™ o
H' 2 d3tsd3d dzls o tej o3d dz.o[ Hoj MmMidtOdzd, CoOmow ! Htclzc
dzs2 o Kzfdgd ag'tsdz' R, U4 R sidoslx jhdgr s ygiGdzls t6 O . 1 s
)
Is

F-g 0@ g
SwO o @O

TEoZEo t sE g a0 0

CEgoIgees

S X

t

§ REURE-QRT

QqQ—

5

ngn

v} o 5
=

©
v
&
=

gy des?2 M duwoOodzd fodashmisd mMddh Os smfw ¢ yJ dzlstelz, iz d
dJ =~ dzOHOG ] dzls O.

IMdzso desy o dzed d@3Oded 4 HtwtsdLoBsHdIsjdzj 2 MfdeOdz dgf = €5
dqteOdzj 2, MmdedSd, dedivts offf jhtgjdidfjsy MesC O Mz B 1 dzj d3d delsts @
rde tcOMh dtej dzedwv Isj &3 j tOlskztcdz" = cteOdzdy tcOBBIST My c
Jrndesdzscedw Enhanced Vapor I njection (EVI). g lzls

n ZOH OG J dzls©O 9o ™ diHQc O jotc jfcddgiUsitigl MY Olsdw. | dzv { Istsets

ZOf Qo dzw e Is o dgjBtsdz hts2 Isjf dzssBd3j degded €, CGHY BdzO o' ¢

15 F S g0noI

51



I ety wyjtejn', Mfdteod d'j Csift] s’ {§ sddd
zOH OG j dzIO® Isfipfydz® j yd Odz! dgr @3 § sSHO tSHBA H dzv offter MC d ¢
ZOHOG jdzs©O. | MmMfdteOdz dz" » SCtBBfte MMstcOR SOL HodyJsf
ftor MSC do Oded J Histf sdzded Isj dz deséts B j &BO R dzOH O¢ j dzls O
s dzEE Y sEosdzv jIs twOMmMh diedlIls! Isj &3 j cOlskztedz" j ¢ tcOdzd
dzts H dzts § 9t ji@C. CtBHS BY 5 Ists@E 15, ft5 HOdzdz" d3 ¢ sd3f Oded d
sRBiyebtsydktsets oftcr MEO " EZOHOG | dZsO EHOjIsMw {§or Mc
tzs v  EVI M smMtseMmiseakzjls § sdedy J ded ® s BB J Okt
i fsLosdwjls CoiRftej MMstclz tOBBISOIS! M Btsdzj J
4 dad ® ftosdLotsHdIsj dzt dztsflsd OcGtej 6 OSO. U o D&t dzts 6
nd, Mitsubi shi Electric d Htkzedn.
fJcOdz dgf » CBdRRfte MMstcOr detso ™ 7 CtsdzHdydBsdzj tetso
dzls, Mmdzzy O d2 Hdzw Edjdz hjdedw fJtejlsjudsS ~dzOHO

dzdL Sdd3 HOo dzjodzd J d3. Is dYals tstB J t6 J dsLi BUJi >k , f sHody dzOw
Bfls! fdzslsdes ftcdy Olst Httke ¢ Htokzek. dzv  EZd3j o
Bslstej d M jydod d@ 2 fYtsHeatsH, (Jsflz s hd2 ["dz

G HjOozzdzthp (B égj 2 MlsozjIs dzO HBY{ Is 4 dz' dzlz &

sOCdd3 tBtOL®R S@fJjdhdkzils dzj SOt

e stesfls ! oteOh j dad W el § B Mt O,
qutsfrgimzlzﬂc{u’dzdztsstststsls sts j Mmls: i tc z3dzOw  Mmd
dzts dzj L O did s Bl LOCkkLSd SRt Mo,
ddz hj dzd; fiteilbsiuds o tiddy ddLCB2 LOGtEkLS]
dL Bjtej dzd W ff 82€ GO APsFls (vt SEML LR  dRkC
i Mdmis O], dff sd Lz P dd3d Codifte] Mt
i s ttjedkzO®R) dzZsz ENER Lot21 §tSOLOds, v
dodetsmils: ftsor fddzOM* o MtejHdzj BB dzO 2 3 %.
iBfsos2 ddpjCyddeds 2 CoBf st Min: dses §5¢6d
thzfnlsats 9 Odgdes? CtsdemlstezCydj2 d MBLHOd H&Y Ekd
cJ. {dz BMdO"Y d Hsftsdddls]d d & Jd)j¢ydsdds
' Cslsster 2 o ydedzy M sk yessyds? &
Cdo Oj Isfmw HiY Sdzded Is j§ dz' dzOW f steydw f Otcts o n iZOH O
g’dzOfnlsq’dzuOlsfQ—tc;@ﬁ]'lg'dztsdﬁbmdzdzdzdﬂ o j dalsiaj &

HokaMmlsky j dzyOlsse s My Olsdw.

QOJIS mMded y j ded v Bsh desmisd fted dzedr €dn
H iHEds) j,dz! ddsth) sy o g jslsmqwy  dzkyh dds §f sC OL Ols,
J tsdz;CdZ)qr]V\QOcﬂfqu@dzJuLdtﬁsd@dzj‘r]WHalz@W ntsdztsH d dz'
cf 2MOR, 0] jhdedj BdzsSCd dgjdzr LW B dztk Csd@3B Jdzd tots
dztsQOanOHdzOW ﬁ]:Jd3® 9 BHR C(ttfkzmj, toj OdzdL tso OdzdzO

I wixddj dzOctej 8 O o Misidsdptp@isiagds j bz Getiztts of diziOdzdzd € 4 o

n Cdfjdedy d foHBGtejo ddpj Slsdtelzj @isets o C 0O
sdzH j Az tcso Odgdzr 2 R ZOHOG j dzls HBf sdzdzdlsj dz! dgs S dzOY H O
dzsflsd R~ sdztsH d.dz' ozstf d&s fyjdt€ jJdeOy 0O o § dzOfMmisd dzgyOlstsd3 Isj ff dzts
MIsOdzH Otelsdetsds Isj f dzstsB o3y deded &4 ¢clstezB O 9o Istekzejé. [BJ Is
CesBf o MmMste d BO2Hf OMdJetseo OdzdW =~ ZOHOG j dzZlsO ftseor h Osls dz

s s PiE o fsthdjorn CEBft)McteOn sldashdlshy
od3d Msts btcOHduydtsdeder 7 dzj f J MisCtsor an ¢ d&zOf Odzse . | s9 OW
o jdzdyddzz c¢cdizj clsotsectseé GBI j BO CoBftcj MMhstcO. s &zOf Odz :
s’ 7 fstehdjorn CdBftej MNsteOr dddj2Sd Discus s €k

;quwqgouqu CkzOf Ocdzdz’ 7 HBMESS o foEhdjio'n Ctdft]
dzd dzj 2 € O R tc] Mtstets o f sdzz yd dzO dzOL 9 Odzd J Ecoline.

ON@C=11C ~— 1111

_

[
¢ O
dzdzq
H M
ftd
dxd

SO W SRS T W~
FAR=GTETAG
cSERERTFRY
TE SRR IXeg
KF— "0 Ng——
_Ege-gund
afgs =
©
" &
&
=
(23
D..

A—cs-.r\—
s=0-. g ==

Q@ =30 =
No g

g

&

_Q

— 7 O
(23]

)

©

©

&

o

Q-

gga
-l
o
Q—
&
Q—.

-

g
T @

TIPSO GFESgOos
GfoN’nU
nmS‘tﬁ

= Feoss TGN

N
7}
o
=)

1
7}
I
o
(23

QISi"wVWCf‘quJ dzls " etzpd Edgts|g dzB dz@ 12 % s MtcOodaj deds iy f tot

C O Ocdgdz’ 7 HEBMES, o' MBSSLIWWjClkdody 7 dskstsess, O I5C

Mdzdy 06 h j2 flsjted Bl fbd MOydd cOLO &0 Msstsdj d

ftcd dzj 2O Bk Jtctso Odzedz | fftoj sSBteOL 59 Olsj dzd yOfmlstslsr Var i
gtcjHd od

Bstso' 7 Ct®Rft] MMstss &Odetd hjj ©LOMYGsH
oddzlsOdsd. v HOMd dj2h jcts fsorh jddV dn Ldzjtectst W

52



Cdidf toj Mmtster sMdzOh O dso s O sls dg telfs[dzd f IS¢ s, ftotso SHW
sflsdBddL Oydd tOL dzdyder » kL dtse oddzlsser 7 Ctdikftcj Mtstetse

vOC, o CtBfOddd Bitzer smMtet) oddBOd]j kHJdwvs
EmMtes2Mlso LdslksddStsor 7 ¢ &zOf Odzse . Jolg A @ jd0Is af @ totf tis
BiAHE fodtshsvdd f or MsCdd d ddL dd3 HOodzj dedj 5. 1 ted
Mdzdh Ctsds § dzslsdesdy fteddzj e Odedd otsL sy dz L OHdwr L OEC
CdBfte MsteO. | jtsBrntHd @ S Npiddaslss ' &0 H jop detisf- das @ is g
ddzd fteddzj dzdls' BOLjtedOdzr f o' MsCts2 dL desMsMists?2 € sMls!

[ dzv tjckdzdicso OdedY rsdzsHBftesdLotsHdlsj dz' desisd d Myt
tjdzdtetso Odzdw L O fpuijGsin ' fig d@jded v dzd WC Isldsts WSteL o tsczw j Is 5B j it

75%dzts 2 d-dzt58D %r sdzsHtsf totsd L o SHJIsj dzf daetsfls & . st bcet
i cedzdtekze h d2 fYostweh jdz, wBiMfijuyudeoOshd2 f &zOedy 2 § EMm!
ftesdLotsHdIsj dz' detsfyls: & .

1 sfizilsd, toj y! q’HJls 5 tjebkdzdtetso Odzdd ftesdL otsHdIs
slsdetsh jdzdw, Cobttes] tfftejHjdvjlsmv tikdash jdzadj 5 BT | diC
slsdesh jdzdj BiftejHjdzYjlsMy CodhistelzS ydi 2 € i QHiste O
i3S H J dzd . ] o' 7 St MtstcORr dL d3d daj dzd § B J d3dzts G ts
sBl j BO ftsdtsfisd dzOcdzj IsOdedw fted Issd3 %4 BB j d&j fts
Slsdesh jdzgdw fHtedoasHdls € fdady j dzed® Cst WWdyd jHdsl@sts iy Ols
oBHdIj dz desfplsd fmdMmilsj &5 d dzOGtGIZLQd 2O Ctdifte]j Mitsts.

vkteB S diY o] ggstaslsdsmdlsj dz dats desor 2 odH S o3 te] mf
&z Oy MEsd tr d€j sCtdts 10 djls doLOH, O OCIkdod
MStsd St dzj sL 24 Ay CRB@C B j el j Bsds ttOBYj 2 fsdshlsd
M52 MttesMintoO0OPd]SBE@EOs o KJdkzlsk. 1 HNC
WiSlsdodes d dzgOHj Y des t©OBSIsOIs! 2O O¢Cdr MEtsMmisw A
H q’qdzq’@ 9 Mot @3 dede' » BBHJ VAR dhfsd LEjlsMy &Oc
L Stets 9 fHhdfdedS OF tBjMfjuyudeo Oj sifve IO tefPw jJ1© dz'd3d
J JHdZJG’tS d LOHdz G 15) d GHdEtets Mjotet. [ &zv 5B
Bfted MMsteOr ftojHEMBBISE] 20 MdMisj BO Ctdstesdy § tdtsy
&3 d sHhdfddSokd Wotdkddtkzjlsmy Cttetej Slsdtekzs h j j
BOdz! desds ff tsdztsy j dzd d . vydlsr e OV 9" MGz MCifte s s
Y dddv 90dzO0O ftesdmMrtsHwls Etdts 100 Isr vy tOL o
Ojlsmw o tcOo dztso j fi d fsHHjtydoOjlsmw fm ftsdsh i s
{mizlsMmiseodj Ibtekzhd Yyomisj?2 o Cod@ft] Mgsdk) BEGHE
mMkzlsmMsodj ®BOMdEZO (s dz JjIb tsBts2lsdMm! BjL fHtsCtej 80
zv desets Wddzt ste®@ d Htkzedrm +dzj f5j delstsea. v OC COC o
filstsd3 Sst'iZd PLYIGCO&IR] 2, of Ctadjjddgh Odsjts tetg B &[0 Loy Is W
gy oshow 1 WWjiClkdoedesis: Isjff dztstse 5§ dzO.

dzouqls;dz dztsc; ftsorhjddj MCBtesMmisd otcOh jddw o OdzO
mmt (R tej MMsteO. | fMisj iddzjtedLls Qo dst @Sy dejj jiy ) 6 te 'dzj &
e6s sdfoO f OdROEtsedydts?2 ftosdLotsHdIls] dzd desfls? & . 1
fzmMO Ctd@ftej MmMtste® MsCteON O Ismw o jfm d cOBOdIlsr vy
5h O kv IStcOdzf stelsdteso SO d dBsdzs Oy .
vydlsr e OwW or h jdL dztsy j dadats £ tsdighplsdetiz € t5)ld dfj 1€ dslszY tc j fplf)ts tods o

ts
J
h

qgmss - .

«

§2%r Fa=07

NOIg Qi GFRFon -~ ra~ogin

=080
F &R

HisMisOlsydts Istekzh damw MEfWcEOj B 57 HjkOdj2, Sttt j
fMdzj Hilso d j dqLdes d ko jdzdud ded tcOB tsyd n LOLteso .

fsHh df dzd S tse o OdzO, O Q8@ ydtj Iissigterazshis 2 M dtcOdzj 2
o jddyjddt fttslsjyi ¢ dr SOdjter My Oldw, ylsts o Mmotss
Csif toj MMstcO. RLEZyd dzed stcd dzdvw d q’LdZtsfr]G teOL dzd ydz' =
fsmewh jdzr dzdztsyojluepas dommaPfRlsdesmisd [ 4] . 1 HOdzdes2 fo
ortcOY jdedj Hdzv tsfftcjHj dzj ded W dleSJdeI’JCfE) dzsfmisd dL dzesMO H
slstcOy 08 hdr ftedtesHlz d d@BirOddilkz Wttdlydtsddses (tdlsOC

o ~z
ol~ya h Oé ogo ~
h=pafE Tt ogihg it 8
Q= B/R, +R;, 98750 2™ =

53



I HOdzdzs 3 o " e jj dzdich O f Jdztsy d Isj dzv -Bysq @dgd a PG j& digaf
BOjtcdOXZzO d BkEHJjdz dzetsj HOodzjdzedy o (Ot Itejdzdw. uvitey
ftsojterndztsMmisy 2 d dzOdzdudd BOMdzw dzsets Mmdzsw. Yile jtlr 2
dL dzOh do OdZ v el sOxzj dedw, O fwisr 2 ftejHjdvjls fdtshOH
rdzv tsyjde¢d odzdwdedw ©OL dzdyder = § OtcOd3j Istetse  dzO d dals j defr
dmfr soOodedwy Stdifte Mhstese dzO M § ydgoOdz: dztsds Mmilsj dzgngy o N
stej dzdw. stetsBj Istsets, o9O0Ot! qietso OzOM! GotsHisd dlsj dz dzsf
Yyofmstsiskz ydthpssodsy DY . v OC Yy 4 dmMmdzy H s Odzd © dzd W dzd 4§
yd ¢ dzd ydzts 2 tcOB slsj Ceif e MMstO dL d3j dzd dzdjvic Mdz@ s 8 O olzdy Y
B nOdedL BO HoOodXJ dzgd W . Il tiLbkdz IsOIsj 1+ CMYf jtod dzd dzls Odz! o
dL dzOh do Odedw o fjtedtsH ftodtcOBslsSd d EfMsOdtseadeh jetsfy
ojJddydd d (8COLOIjdzj?2 MmMisjifjdd, dojnsHYN s 1 GFdzO Hz
or tcOy jdzdw BT" 20 tOMMydlsOdz® d dzlsj dzifd o detsfiyls ! dL dzOh deo O
hdqtesCtsdz HJOY OL tsdzd tcOB tsydn e ddBBse . tdLbEd IsOIsT
ftej HMIsOo dzj dz@ dzO@ tedmbkzdzSj (fdz. dadyd) .

“ 10
= 8 /‘l
8
® 6 ‘
oy
5 4
S
8 2
O' T
0 20 40 60 80

VHJj dzt detsj HO9 dzj ded j ,

z 14 MY J tod d3j dals@uizy adaf v

*THdY fsdzyuyj ddvy ydh.iddt sz 5 s @By FPdgdis y dIsj dz2 10

sO¢C odHdes dL tdmMkzdtO wwWOMyjlsdr §j d 1 SMfjtedd3j dzls ©
MosHdBsMis! . { OLtOBBISOddZOY &iIssHdEO tOMYJ sO ddzlsj dzf
ted Metelh d ftesedtsL qieso Ols+ HsdzG s9 § ydztsmls! 9 tOL-dzd ydz"
o Odegd W dztsor n BtsH j dzj 2 Cof3f toj MMstetso . s totsd3d sts@G 5, d
Odze sted Is A3y EftcOodzj dedw Ctf@3fte] Mstesd3 L obsazdded y Jsagjvo
LOL stetse o fr]tsl]'tQW>|szq’W"' dZ2O ftesdL otsHdIs] dz¢ dztsfls Qtsd31;’ts

Il T MsCoOw 1L dzjtecetst WWjSIsdodasMmis! Cdzd B3Oy MEtsets (
sftcjHjdzVIs! Iyw fr]tsac;tsh4dzhbafsa33¢gﬁm15ﬁam8@&@]stﬁ]t@8fdzw5ﬁjjg@{\
dsor j ydWttser j Isjrdsdzsedd, HisMisdy § dzdvw d30Isj ted Odzts o
dmfsdzr L s9 Odedj teJLbkdz IsOsse IsjtstejlsdydimMcédres d +SMYfjts
f sz yd dedw deso' = COyjfMmlse d ftsHEzCIstse .

gl Re[[SRUL O 3
1. Products covered and their status in the ErP prodesikj € Is tc todedp|zi@dd9.7 t 4 Y idsMiskz§f O

http://www.eceee.org/ecodesign/

2. Daikin leads the way in seasonal efficienc§ dzj € Is tc Haigda||ZA@619. 7 { J ) dudsMis/iE f ©
https://www.daikince.com

BbotHCO dasotsfmisi2 eJARN. cia0i.i[t ¢ dedd Ws tatsdgde’'zd Otc j ke @] / / ww

4, 1 H Odzs 9 1. 6. 1 dzd v dzd § Emdzse d 2 L eIy z2OsOydd G J tod3
stedetslsjrdzdyuj Mcdj rOOfHizedBEzES dl JR. HjBREzpzss 1 . ¢. , o di3d
MBdzsH d dz' dzOW s jIRIR C DO &.18RMC 9 O

54



v $£36.1,536.4

THE FILTER ON THE BASIS OF THE EJECTOR OF THE HEAT EXCHANGER
FOR PURIFICATION OF HARMFUL SUBSTANCES FROM FLUE GASES
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Abstract

This work is devoted to a possible solution to the problem of cleaning flue gas emissions.
Theproposed device can be a universal cheap and reliable tool. The paper describes the general principles of
the device, its design, arebme calculations. According to the data received by us, the device meets the
goals set for it.
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EFFICIENCY OF LOW -TEMPERATURE PREPARATION OF NATURAL GAS FOR
TRANSPORTATION IN A SINGLE -PHASE STATE
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Abstract

The issues of lowemperature separation of natural gascaresidered. The advantages and disadvantages
of the applied gas separation schemes are analyzed. Promising areas for their improvement are identified.
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Abstract

The results of studies on improving the technology of production of canned products from fruits and
vegetables are presented. The use of saturated water vapor at atmosphericgli@sswreu to increase the
volumetric average temperature of the fruit layer in the container. The use of a pulsed method of supplying
the coolant allows you to use the inertial properties of the raw materials and save the flow of coolant.
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Abstract

The paper investigates methods for stabilizing the temperature regime of underground structures,
inside of which heagienerating equipment is located. A duaatuit heat removal system has been
developed, where pipes of an internal circuit filled withewatn the upper part, they are combined into a
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common collector, into which the tubular elements of the vertical, venting to the atmosphere, pipes of the
outer contour filled with noffreezing coolant are lowered. The considered heat removal systemegsrovid
autonomous automatic maintenance of the temperature regime without external energy sources, does not
require maintenance, and has high operational reliability.
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Abstract

A comprehensive methodology has been developed for analyzing the energy efficiency of industrial
low-temperature cold storage systems, which is basedundamental thermodynamic principles and
scientifically based ideas about the mechanisms of energy transformations.
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HEAT EXCHANGE DURING ICE MELTING IN THE COLD STORAGE DEVICE
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Abstract

An experimental study of the heat transfer prockesig ice melting was carried out under conditions
corresponding to the operation of the cold storage devices of industrial refrigeration units. Analysis of the
results by methods of the theory of similarity and statistical analysis made it possildatify ithe laws of
the heat transfer process and to develop an equation for its calculation.
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Abstract

The physical processes in thbsorptionheat and mass transfdevices witha mobile nozzle have
been performed experimentallfhe ratio betweerspecific humidity change of atmospheric air in the
absorbeEgsand the initiaspecific humidity withdifferent valueh!gas was founded.

Lithium bromidesolution(Li-Br) was used aabsorbent in the experimental work$e efficiency of
the absorptiorprocess increases with the increastogcentration othe absorbent. It was concluded that
for initial specific humidity of atmospheric ayas = 11...20 gr/kg solaabsorption system providegiite
effectivedecreasing othe specific humidity ofhis air flow.

In this workexperimentallywas proven, that using of the absorption systems contributes to solving
problem of the comfortable a@ondition creating in the wide range of the parameters of outsidg,aix
13...20 gr/kg, and = 25...40°C). Proposed solar systems for-aondition systems for south areas of Russia
were showed.
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Abstract
The articleis devoted to comparative analysis of the functioning of the adaptive- etntroller
which is acting according to the method (Ziegl®lichols) and a fuzzy controller which is controlling a cold
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supply facility (air conditioning system). Application fofizzy algorithm shows the best indicators of quality
of the transition process compared with the PID control law.
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Abstract

The articleanalyzes the main causes of breakdown of refrigeration trading equipment at small trading
enterprises and suggests general principles of trdrdseoperation of equipment
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Abstract

The article considers the relevance of d@mperature vacuum drying of biologically valuable raw
materials (Spirulina and Chlorella). According to the results of the conducted reseangtaimsnended that
low-temperature vacuum drying of biologically active algae. Selection of temperatures framperature
vacuum drying of biologically valuable raw materials was carried out taking into account the duration of the
drying process, organgc evaluation and accounting for losses of vitamins in the drying process.
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Abstract

This paper discusses various methods of freezing foods. Freezing is one of widely used ways to store
food. Freezing by air, in a tiled freezer, and freezing by immersion in liquid were consideB®8OT
analysis was compiled for these methods.
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Abstract

This paper presents a qualitative analysis of the thermophysical characteristics of various food
products. Food products are the complex of nadthponent systems.There are number of parameters and
properties, such agemperature, humidity, composition, specific heat capacity, thermal conductivity and
thermal diffusivity are affected on food products. As a result of heat input and removal, various changes
occur in food products, which can have both positive and negefterets. Therefore, it is very important to
know a number of thermophysical characteristics of food products in order to choose the optimal processing
modes and reduce the energy intensity of processes. Determination of such quantities is the meénadbjecti
thermal physics.
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Introduction

Currently, the food market is full of a variety of products. You should pay attention to their quality.
After all, the processes of production and storage of products are quite-griengyve processes. In recent
years, the peeption of the nutritional value of potatoes as one of the main products in the human diet has
changed markedly [1].

For human health, it has become extremely important not only the fullness of food, but also its
preventive and detoxifying functions. Theain purpose of this paper is scientific and practical justification
and improvement of the methodological complex of rational design of food systems, and forecasting their
quality by studying, analyzing and modeling the physical and chemical propertiezdatts and processes
of heat and mass transfer. This largely determines the current requirements for the structure of rational
nutrition. It is almost impossible to meet these requirements using traditional food products, so for modern
food productionpoth in our Republic and abroad, it is of particular importance to develop a new range of
combined products of high biological value based on a combination of raw meat with various additives of
plant origin. In general, the solution to this problem camdsociated with an increase in the role of quick
frozen foods and sedfinished products in the diet of the population. [2].

Methodology

To identify the factors that affect the raw materials and $emshed products, we use data on thermal
physical chareteristics (TPC), namely, the specific heat capacity, the thermal conductivity coefficient and
the thermal conductivity coefficient obtained during their thermal and mechanical processing [3].

In table 1, using the example of three varieties of potatoesyilvconduct a comparative analysis of
the TPC and identify what is the significant spread of data on the TPC [4].

Table 1i Thermophysical characteristics of potatoes
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Purified Untreated

Berlichingen 79,2 0,60 3500 15,3 79,3 0,65 3500 16,2
Lorch 80,0 0,58 3600 15,2 81,2 0,61 3600 16,3
Peredovik 80,1 0,62 3600 15,8 79,8 0,64 3500 16,3
Priekulskaya 81,6 0,62 3600 15,7 80,0 0,66 3600 16,7

The initial characteristics of raw materials often depend on various factors, such as humidity,
temperature, chemical composition of the product, eégetables have a significant spread of data on
thermophysical characteristics [5, 6]. This is due to the fact that the initial moisture content of the product is
different in various production cases, that is, the growing conditions, the influencevafititg, seasonality,
storage conditions, etc. can be changed [1].

Examining the data in table 1, we can conclude that the specific heat caﬂéegiiym fresh food is

almost independent of its type and is determined by the main indicatamidity [1]. In the temperature
range from 273 K to 293 K the specific heat capacity is calculated from the expression

© poT T fpo (1)
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It should be noted that this formula is used when converting units of measuremen€dr@nthis
formula is recommended for determining the specific heat capacity of fresh potatoes, as well as other
vegetables, fruits, and berries in the humidity range W from 62% to 97%.

Density of fresh products HQ% when T is from 278 K to 293 K, calculateased on and
expressions:

CORTT, .
———10 T Tt T 2 (2)
COPXE P ™

where&i dry matter content,Q QQQ
Average physical density of proddt:tslﬁQ Q , less than true and is defined as:
© " 9p - (3)

where i degree of porosity.
The characteristics of fresh potatoes are shown in the table2.

Table 2i Characteristics of fresh potatoes.

Product ¢hp , 200 . SO0 - b "R E
™" h™ "y 5
Potato 20,2 1080 650 40 -

Results and discussion
Experimental values of the specific heat capacity of cooked vegetables was calculated using the

formula:® p o T TC §w practically do not differ, so this formula is recommended to be used to
determine the specific heat capaaifycooked vegetables. As the temperature of vegetables increases, their
coefficient of thermal conductivity increases [7, 8]. The specific heat capacity of fresh and heated vegetables
(from 273 K to 373 K) is approximately the same [9]. To do this, refthd data in table 3.

Table 3i Specific heat capacity of potatoes.

. Al 0, . )
Degreeofreadiness Humidity, W, % Heat capacityfi 00
fresh 75 3515
cooked 80 3643

If we conduct a comparative analysis of the specific heat capacity of potatoes in frestoked
form, based on the data in tables 1 and 2, we can find that the equivalent coefficients of thermal conductivity
and temperature conductivity of potatoes are approximately the same as in fresh root crops, since heating is
not accompanied by a notidda mass exchang#. was found that the thermal characteristics of potatoes
differ with different methods of cooking. These data are presented in tables 4 and 5.

Table 4i Thermophysical characteristics of potatoes in different cooking methods

Inheatedwater Inboilingwater In wet saturated steam
oRo! i 6 i it i i

W, % g gy opmt gy opnt P gq ot
77,580 10601098 0,67 17,5 0,64 16,0 0,59 15,4

Table 5 Coefficient of thermal conductivity of potatoes
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T,K 300 313 323 333 343 353 363

0P Y i 10,3 10,8 12,9 15,0 22,2 16,3 15,0

The established nature of the dependence is explained by changes in the thermal characteristics of
starch during gelatinization. The values of the constants included in the foareilgisen in the works of A.
S. Ginzburg, M. A. Gromov, and others [5, 6].

Thermophysical characteristics of combined nwatving minced meat at different temperature
ranges are given in tables 6 and 7.

Table 6i Thermophysical characteristics of minced meat in the temperature range fistn 26 5+[10].

) Thermal diffusivity, Thermal conductivity Heat capacity
Mincedmeat - o QU
op mf e LI oRo )
beef 12,00 0,44 3,522
pork 11,00 0,41 3,473
porkwithsauerkraut 115 0,42 3,497

As a result of data analysis of therploysical characteristics of meat and meat and cereal stuffing can

be seen that with the increase of moisture diffusivity increases, and with increase of fat contéheistle
diffusivity decreases.

Table 7i Thermophysical characteristics of mgabwing minced meat [2].

Dumpl i ng ﬁLidi| Dumpling AGrigoft
Characteristic Temperature
263 258 253 243 263 258 253 243
0%e)) i i 24,23 34,59 36,86 52,76 26,23 35,59 38,88 54,86
=Ffb 4 3 0,491 0,696 0,732 1,034 0,546 0,734 0,788 1,095
frﬁ) 0 2,027 2,013 1,989 1,962 2,084 2,065 2,028 1,998

Conclusion

When analyzing the thermophysical characteristics of ‘meating minced meat in tharea of
negative temperatures, the dependence on the humidity of products is visible. the higher the humidity, the
greater the value of the indicators. In addition, with a decrease in temperature, there is a decrease in heat
capacity and an increase iretboefficients of thermal conductivity and thermal conductivity.

A general analysis of the data showed that the value of the thermophysical characteristics of products
can reveal what conditions are necessary to preserve the properties of this produds. 88pecially

important when developing muitomponent food systems, in terms of stabilizing and improving their
consumer properties.
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EXPERIMENTAL MESUREMENT OF THE AVERAGE MOLAR
MASS OF COMPRESSOR OILS FOR R290 REFRIGERANT
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Abstract

The results of study of the average molar mass of ProEco® RF 22 S and RENISO SP46 compressor

oils, which are widely used in refrigeratisgstems operated with refrigerant R290 are presented in paper.
Description of the experimental setup that implements the ebullioscopic method and the experiment
Iz h o h aré desigibed.

Key words: Compressor oit Molar mass Ebullioscopic method.
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Abstract
The paper deals with current trends in the field of cooling systems based on solar energy. Modern

technologies and possible ways of solar cooling produaiengiven. A comparison of coefficients of
performance and capital costs for various solar cooling technologies are presented.
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Abstract

The prospects of using renewable energy sources in the global energy sector are considered. The
potential possibilities of hydrogen production taking into account solar insolation are analyzed. A scheme for
connecting aphotovoltaic converter to a higiressure electrolyzer was developed, and technical
characteristics of the basic elements of an autonomousesweagy complex were determined.
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Abstract
Ways to increase the efficiency of refrigerators operating on carbon dioxide are considered. Refrigeration
technologies are not widespread in Central Asia and therefore, few specialists working on this refrigerant.
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Abstract

The article describes medicirahnts, maral root and echinacea. Bgspertiesandactiveelements
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Medicinal plants have long played a significant role in all areas of human life. However, starting from
the 17th century, interest in herbal medicines gradually declining; for official medicine, the approach to
the isolation of pure substances and the synthesis of new, more active derivatives became a priority. But at
the end of the 20th century, with the development of biochemistry, nutritioncimedind other related
sciences, the importance of drugs based on medicinal plants began to increase again. Such herbal remedies
have occupied a fairly wide niche in Europe and the United States. The rapid growth of interest in herbal
preparations and dety supplements was noted in the CIS countries. Over the centuries, a wealth of
experience in their use has been compiled. And today, medicinal plants are widely used in the treatment of
various diseases. After all, they contain such substances, whicbamaot synthesize yet. Therefore, herbs
are often more effective than modern medicines. The processing products of medicinal plant materials are
widely used in the manufacture of cosmetic, prophylactic and therapeutic agents [1,2]

Currently, significantlyincreased the need for means of general strengthening and immunostimulating
action. For their production, natural components are used that, even with prolonged use, do not cause
undesirable consequences in the human body. Echinacea purpurea (EchinpceeaPJoench) is a
perennial herb. One of the healing sources, from ancient times used for medical purposes by the indigenous
people of the Great Plains of the USA and the prairies of Canada. Due to the hydroxycinnamic acids and
polysaccharides that makep uthe composition, echinacea has an immunostimulating, antimicrobial,
bactericidal and antnflammatory effect
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Maral Root carthamaides perennial a herbaceous plant of the aster family, which grows in Altai, in
Western and Eastern Siberia, Central [S5#.

The safflowedike maral root plant is commonly used in the form of finely ground powder. It is
characterized by a bitter taste, brackish resinous odor, cobweb fiber inclusions, high the level of
phytoecdysteroids. The concentration of ecdysteroidigiser than in other plants up to 100 times. Small
doses ofmaralroot have a stimulating, artiflammatory effect and have inhibitory effect

High adaptogenic activity is a consequence of the presence of phytoecdysteroids in plants in
combination with favanoids, antioxidants and vitamifis6].

The chemical composition of the drug from timaral root plant is complex and contains up to 65
phytoecdysteroids, 18 vitamins, provitamins, @tteéss proteins, macr@and microelementdaralroot and
Echinaea preparations do not contain toxic alkaloids, narcotic and toxic substances. The amount of heavy
metals is not exceeds background level.
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Abstract

The accuracy of the conceptual approach of the initial application of cold water agjetevenergy
source in the joinprocess of sueooling of the recycle stream, provides eneefficient selection of heat
from the surface of the furnace is confirmed based on the analytical research of thetigdrendic mode
of the heat pump system recuperative heat exchange cegitgm for rotary furnace for industrial heating.
Relevant patterns of change in the transformation coefficients, which substantiate the condition of the energy
efficiency of the heat pump stabilization and practical implementation of the proposed systétesntified.
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Abstract

This article addresses the issues of energy efficiency of refrigeration equipment. Almost the entire
food industry uses artificial cold. Its receipt is directly related to the costs of various types of energy that
refrigeration eqpment consumes in large quantities. In this regard, it is necessary to evaluate performance
indicators, as well as the impact of system failures on the operation of the refrigeration unit.
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Abstract

When the thermal inertia of the wall increase then the attenuation of the amplitude and the delay of the
phase of the temperature wave which penetrates from the environment into the cooling chamber a increase
too. When the delay of the phase is optimalntiiee daily minimum of heat flow penetrates into the
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chambers during the hottest time of the day. This reduces the installed cooling capacity and power
consumption. Reducing the amplitude of fluctuations in product temperature improves the qualitygef stora
For fruits and vegetables, the terms of storage are increased, the natural losses are reduced and the cost o
electricity for storage is reduced.
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LIQUID -VAPOR EQUILIBRIA, DENSITY AND VISCOSITY OF THE MIXTURE OF
REFRIGERANT R 1 3 AMTH LUBRICATING OIL ISO 68
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Abstract

Theliquid-vaporequilibrity, densityand vi scosity of the mixture of
ester lubricating oil IS@8 were measured over a temperature range frednt@ 373 K, at pressures to
3,7 MPa, and the mass composition from 0,3 {@. @orrelation equations are propoghdt describe the
boiling pressuredensityand viscosity in the specified temperature range and composition of the mixture
with sufficient accuracy
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ow L ¢ gfipdgd md rRIZAat dg@3OL 5y dB@ESY tdyP Mid®L dzd ydz" = L dzOyJ dzd v =
BOMAFO Isj B j cOslzter T.

v OB A A MY jted dB3J dels Ocdz! dg' § L dgOYJ ded™ HOodzj ded™ CdfJded” M3 Md

T, K L_§10

’ n=0295 | ~=0498 | ==0703 | ~=0803 | ==0899
253,15 0,130 0,125 0,108 0,081 0,047
273,15 0,284 0,277 0,233 0,179 0,107
293,15 0,551 0,523 0,445 0,340 0,199
313,15 0,976 0,922 0,774 0,592 0,335
333,15 1,606 1,502 1,250 0,951 0,539
353,15 2,498 2,327 1,904 1,449 0,836
373,15 3,744 3,471 2,801 2,128 1,208

U OB iY@ i j tod dsj dels Oz’ dz' j L dzO U dadR¥34ak] dzfy st fg Is dats g 63 R @O W 6 &

T, K . &

' x=0,697 | x=0,805 | x=0,897
253,15 | 1170 1124 1089
273,15 | 1148 1107 1074
293,15 | 1125 1089 1059
313,15 | 1102 1071 1044
333,15 | 1080 1054 1029
353,15 | 1058 1036 1014
373,15 | 1035 1018 999

OB iY@ A jted BB dels Ozt dz § L d&zOyjdedw owL Ctsflsd Md3j md 12 dzOH tsdzC

T K h, 10° ds/fn

’ x=0,696 | x=0,804 | x=0,902
253,15 | 157,8 503,5 1678,8
273,15 | 45,2 115,4 307,6
293,15 | 17,7 39,5 88,3

128



313,15 | 9,48 17,7 34,5

333,15 | 5,07 9,06 16,2
353,15 | 3,10 5,31 9,48
373,15 | 2,17 3,55 5,81

Lot dyj S O ddad fisteOydw § sdkzyj tetzd®. H O dzdy ¢oH j § Sta
HJOCEOBAE HOo HnsdydsiOo § it jfzigf s @ I t Oils Jfdst g w0 kipl®. s O
owLCBMmis: dMmidzj H Iz jipgEsy) ddsd®) ifdz daCoaydfy Risfpej = § toj d3d dadz” =
HOo dzj dedv d EOMMBSeosets MemMlsOe O Mmdjfd. J[bdjlsddi ylst
bj B jcOE©wO, ftodojHjddzes? &O tdm. 1, dhmisd Lse Odd

ledg etz | 2 dzdyj Cbej dvydsddy | 2 kw©Oods dzdv § sdz
LS jedds) delsOdz! dr 7 HOdeder &. J[ded GsSLoBdYIls ©OMMydlsO
fdsj g S dzOHBdO R134a d MEOLsydkscs &EOMdEO | SO 68 o L
d ZlojCaz0 ®Ommtse 52 Ctdyj dZseOydd dgOmdo.

3 2 .. P
pP=4a &aa; ®/100) xX ).
i=0) ®
L. 1 1 .. . .

rQo® 4 ab; (tQ00) x 2),
i=0j ®
3 2 .. i i

logn =a ac; ©/100) x«( (3),
i=0j 9

GHPT HOo dzj dzd j MIGH ijlsigddsy jotc O ¥ite® fegn 5o OV  H Siflakts Isx@iE) GO,
Ceimy St WWdydjdes € ddaj B3OSt jffiglhis@ 7 ©wiL Wdisdj dzd0 1§ tsdzd
LdzOYyj dedv Ctslstster 7 ftedoa jHjdzr o IsOBdz. 4.

4

T=373 15K
t__ﬁ
3 430,899
= T=353.15K
g g
ar
g - T=333.15K \.\\0\\
= H\'\_
A
1 T=313.15K \‘.‘\\ ™
T
n T=293.15K -"""""L\\x
T —r3 15 —
N T=273.15K ——
T T 15K — - —
0
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X=0.897

1000

X=0..805

—_
(=1
(=]

NI

1 —P=0,1 MITa
2 —P=02 MIla
3 —P=0,3 MITa

4 —P=0,5 MIla

6 —P=1,5MIlla

7 —P=2,0 MTTa

5 —P=10Mla | |

Kosddprment kuHematiueckoii BaskoctH v, 100 m/c
o

—_
=]

=

¥ & 'd

230 270

310

tdMEdd ™LX sMls: Mbjhd - d&OHsRO R134a

v OB dzdig@&B L AW Jdydj dalsr

st WWJuyqRuBs dzaded™ (1)
jli 0 | 1 2 3
0 0,168383 0,612106 0,822364 1,06550
1 0,625909 2,07869 2,17383 1,10799
2 -0,766977 -2,59861 -2,86034 -2,16163
sl WWdydlpteds dh dedv  (2)
j\i 0 | 1 i | i
1,40382 -0,242723 i i
1 -0,368176 0,188526 i i
st W WdydqlpwBs dzgj dzedv  ( 3)
jli 0 | 1 2 3
0 0,406988 -1,47045 2,65945 -2,00131
1 0,092772 1,0813 -5,41074 4,4786
2 2,46431 -3,28529 5,4039 -3,4144
t OfMratsyHijddw &BixHk §odizyjdds &3d + CMmyjted
f dztsls dzetsis d , O fMedgitiyd] rodr@HCEdEs JR134a d MABOL sy
FtcOo dzj dad(w3dy (olj)dzd yd dzOd3d TusfP.L Oklzr dzO tedfm. 4
< a A . *x=0.295
P L C - _ & = x=0,498
= n u ©x=0.703
5 ) . . X x=0,803
2 x ¥ . . . . . Ax=0.899
S e 3 % ¥ &
5 Lo
250 270 290 310 330 350 370 Temmeparypa T.K

t dfm
HO?9

L cDp daj dzd 2 MGG J

350 T,

=

d MBOLsydscts &GOfMdo |

nZOHBdZO R134a

2 dzts § Is @ dzts dzj dzq W

dzj dzd ¢

©OMmMmudls ©dedz

Cdfd dedR1 Iz df BE@OHEISWRSE 5 &0 M dzo
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B s6 dsdzj dedv ©OMMUGlsOdzdz R Jsts iz 6O g jiag ¢ dsj( Rl O da! atked G j
slsdshlsd Mdjmd "dOHBRO R134a d M&OLsydkscs &ONMdzO | SO 6

{dizdets g sSdzsdzj dzd v tOMMUJdls Odzdzr 7 /5 5Kt @& dgff dede'd 3§ Gzl O dz'daR U C
wiCsflsd fMdimd REZOHsdRO R134a d MBOLsydscs &OMEZO | SO 68

ltotso j Hj dg L CMmY j tod o34 dels Odz! dz" | gL d3j tod dzd W : HQo dzj d
MBOL sydetsets BBOMA&zZO | SO 68 o tsBdZOMIsd Isj B j tcOISOc HASS 3
90 %,; fdzslsdesisd d owLCtsMisd o b %4 HJOYOLtsdzj Is
b ftesCMdBOYdY + CMfjteddsj delsOcz? dz' 7 HOdzdzr 7 §t5 HOo dzj dzd
d J4 ®BOMMsetcets MtsMmisOs O, EtcOo dzj ded j dsctel ) dztffigls ® 4 H B ¢zl
BOCMd BOdz desd3 tslsC dztsdzj dzgdd +8, 8% 4§ tod &3 ded ZOdz! dets2 Is
RO dzO . 1 Qo dfd dstsfyls ¢ f dzslsdesflsd E2C OL Odzdets?2 fdzd Md s
ZteOo dej dzd § d3 (2) Mts M Hdzj ¢ o OH thiPdsdfQuidz” dls ds IseDIdiABE dagd dpcHiz]

vy B jtcOkztedzOY  SCBdeyj dzlsteOydsdedzOY L Oo dfd dstsmls
M3 Md R EZOHBdZO R134a d MBOLByYydsets &EOMdzO | SO 68 s
SIsC dztsdzj dzed § 3 BRSG M oosO dzO dzO W f 56t " dis iPs%. fr} stdfseQjo o jdzizdz"
Ctetej dzv ydsdede' | L OQadMmddssMmisd § sL o sdzv stflczttistalifaidsdd s fyls ¢ O
dmmdzi HEj B2 Ml Md M Iksydshls: &, EHtseodzjlseotstews h ¥ dd
ftsdzizyd ddz" &3 + MY j tod d3j dals O deiztslz’ dg H JHODQ@lE" d3 1S folig joHtsjL ddgtsdydz’
mMh Moo Odzdd d oL By dz" » GcteOdzed yor B d2zOMIsd dzj Md3j f
tOMMBOlstedo O B2 Mkimd, KOS COC st fMeowL Odets ) (L
Mlse j sfise j dedets, 1 totstm jAH jddadnjdafy HHs® fOmEERd Is j dz!

sl Re[Ss JRurtOuULL 3

1.] Of OteHddz, 1. R.  Oodzj dedj S jdzdw o owL CtsMlsy Mmd3j Md
[viSMmis] /7 1dh jo O [ wzpf @ d2 GUIEYse&Ec d v .

2. J dzdzj R, MdzjiH.50o Odzd J tc®'Us® sl dzsMizdmd CsBftc MMstedzse s d
R404A[ C dzj SIstetsdzdze” 2 t6j Mizte] I ] undzdzts 9 Puptiz] te,0 km.dzsp R B & @ dzdz'
B30Is j el Wldzd) dzOte s H dzts-Is | ARz G dste s € S dAb. |, ¥ SlodsSdydzOg @1 2 ts dsO dzis dzd 2 74
CstcOBdzj BEY HE @dagt2s ¢ . -204.1t j » d 3 H Stip:lécknfe@nce.nuos.edu.ua/catalog

3. Of OtcHddz, 1. R. it oQisod Md ¥ L RS smiglizi P fHHBOL thy B0 s
R407C [Cdzj Slstesdedz” 2 toj Mktem] / 1. R. [JOfOB@qdzoctslesH, L a6
T 73, ilB. -2Zi4 j X dd3 H istpldnev.@ovsu.ru/file/1082810
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