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ABSTRACT

Master's thesis "Increasing thenergy efficiency level of school number
174hrough the use of air recuperation” consigt$05pages the main tex®9 illus-
trations, 25dblesand 38items of bibliographical references.

Actuality is the effective usef recuperative units to reduce heat losses &nd o
tain clean, fresh air in the premises.

The purpose of the work is to analyze the existing recuperative air systems fc
small rooms, with the subsequent choice of a better design and a constructive sol
tion for its implementation for the ventilation system of separate classes of &ie lyc
um.

The task of the study is to investigate the efficiency of the use of heat recuper
tors of air, to determine the proportion of heat return that is lost with infiltration.
Determine the optimal parameters of the recuperators to provide a comfortable m
croclimate in the premises of the classes.

Research objectivesinvestigate the efficiency of the use of heat recuperators
of air, to determine the proportion of heat returattis lost with infiltration.

The object of study the application of air recuperation in the Technicald-yc
um NTUU "KPI".

Subject of researchstudy of structural and energy characteristics of am-+rec
perators.

Scientific novelty of the master's thesso study the use of recuperative units
in a general educational institution.

The results suggested methods and approaches can be used to analyge the «
ciency of the application of heat recovery of air.

Publications



An article was prepared at the ksientific and technical conference of IEE
masters. Kyiv, National Technical University of Ukraine "KPI them. Igor Sikorsky
"2018 year.

Keywords and phrases: energy saving, energy consumption, load, loss of sa
ings, economy, air recuperator, ventilatiaw, exchange, comfortable conditions,

carbon dioxide content.
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Mv L ©tc! 87 HBHOMRS o IsO LEORtolz' Is! Mw

szbtrxea,AQ a(lkyko a.-if’;’f
HJATY dzshdOg dzj Ras@sdS d BEH " oadz' ,



45

U i@ StjW%das' s iz jsip fizh Gusas®Odzs dz$ d B |
Il s/A{gl, "t BysORgse dls

Rei Y "t Isj ff ddstfgjdijjdpj@izds@zts dzC d R g H 1 B oz’
Hdalz] f etsL steda  J dzj d3 dzls ‘ot vand L BABFHOE Is! L G °

Qki dz' dz' 2 dzd ?
o & dzt yJ dgdz( BL s )

kT HBS O ) KalZ® dz' dz' 2 deseéts Isj ff dzisifistets o * H dats @ |

GilssySsod?2 Csji¥' y'jedls sisjyf testfsgtsj Q@ Y
o C dzs yJ dgdz's

Csj W' y 'kt tels dzls ioll e g 5] 15 Q1

buxi f S 6O BYded2 CmjiW' y' ‘' dgs, hits flsOdat
OB dzd Y 2L A@T L dzsC stOdhd' ' 2dda Isj

[ "MW deC| t, Hp, 1§ Il 1m I Qor, §1BAQc, C1 IsA

1 -4.7 744 88012,994 152655,306

2 -3,6 672 74555,202 132941,807

3 1 744 59669,826 124312,138

4 9 720 19248,331 81805,407

5 15,2 744 9282,61 | 112,997 | 9395,61 -10939,468 53702,844

6 18,3 720 -25504,039 37053,037

7 19,8 744 -33812,902 30829,410

8 19 744 -29834,913 34807,399

9 13,9 720 -4330,874 58226,202

10 8,1 744 24365,179 89007,491

11 1,9 720 53414,119 115971,195

12 -2,5 744 77073,526 141715,838
x 291916,981 | 1053028,04
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2.8 uvjfdslfjeiyoywo oj dlsdd
281tk BOwdzO Isjf detsf jtoj HOYO o jdalsdazy' °

s B0 Azl s | f algisdply dodiMaP WHEC B 5L WO T SHEdk
ydzse s & MW ys 20 b tedzd C &Pzt st Bz 2O 3

Qve = Hve,adj(q int,set,l, (%t’
H Heagi L OG Odz! dzd 2 € 5] WJjOw" ° dely dis [ flabs)f | ©
Ontsetiil L OH OO Isj 3 j tcOIsktc® L tsdzd BEH' 9 dz
dei Md toj Hdz' tsdf difgimada® L sodz' " dzt st M tej
tilsted o Odig' fiptsyvw Hizv wCbBtststtPhRdassd s Mw

28.2v L 06 Odz' dgjydz'‘ dflsts[j Ws'j f dztsf j 6. HOY" 9]
1 Oc Odzr dz'  tsdztsy j dadgw

) ZOUj dzgdz" L OCOd desets St W' y' ‘Higgo |
Ils/ s 651 4O 7 s &l dzis

Hve,adj: raca(é. kbvdx,q Ve, ,m)'

Hd 7.Ch 1T Isjtf dzts’ dzgdz’ Mis! dzdtfyss 6 slglr, S WGt o
1 1s Tle @y

Oexmnl 2T t6§ Hdzi 2O L O YOy o djlsds) @ aasfOs
odL dzOy0O¥Is! L;6" Hdzes L 9. 2. 1. 2

brex T Is 4 Y § 6 Ols Iz totla] Q26 ¥ jsilf o P'ok-cisls jHAFY dgjsdzls
oW dzetse s, f 515 dzaR U], VYSiHBfjtcOskztcO § tod{ dzc
ek dzd HEBste" odzt ' Isj B j cOlskzte” L tsodz hdah 56t
dz' sets dzOctc’ oz, ftsf jtojHAy SEts5 tShaBdzHY j d

kiftcj HMIsOo dzw ’ Coy Jdzj dzb" @ " fitf d5'9 5 18 @zdizS
Cdr w¢ T dgW" dz Oy v, ftoedtotsH ddOB D dzls d dzw



vfinj toj Hdzj dzlz

qvek,mn; @/G S H )
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L Of g O kst g digtiekddsitds@ v dzts ¢ ts
s Is to @ Bs@®alizidzts b
qve,inf,mnzn O/

inf, mn '
Hi Nl S8 OIS dz' Mls! o' IstetstsB d3' date ALAGS otdzC

yd ofdzde d3j nOdet tHets’ o dalsdadzvy'
VicsdHdy BSdtso Oded?2 5B d3 L tsded/ BEZH " 9
it BLIORrZdS HAIZY & mMwyw M yjdr , joMm'
ks o IsOQHLAZdyr 2
s OB gy j2f dzsf jtej HOYO fdiosH dss o j dz
[ fw{ déc t, He 115 Qew S1BA Qoo SIIksA
1 -4,7 744 39393,563 68326,689
2 -3,6 672 33370,017 59503,163
3 1 744 26707,501 55640,626
4 9 720 8615,323 36615,122
5 15,2 744 299143 -4896,375 24036,751
6 18,3 720 -11415,303 16584,496
7 19,8 744 -15134,250 13798,875
8 19 744 -13353,750 15579,375
9 13,9 720 -1938,448 26061,351
10 8,1 744 10905,563 39838,688
11 1,9 720 23907,521 51907,320
12 -2,5 744 34497,188 63430,314
x 130658,549 471322,771
2.0 Jdzlste' hdzg Isjff dzs dzgOH D SHY j dede™

dzso d m

I dgelste' h dz'  Isj f dzsdzOH S tsH y j dedz™ , Is jtf-dzts ¢
HY J ted dzo * 1o & leigtfisn H ¢ H 3 | dzdzVls j (fleckBsl fiy |
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odzzlstc’ hdz! sets Mjtej Hso dh Oc¢ flsé - s ©dzts & M
BEWICtE kjfdaskd, it mMkottks k! Mw o §tsc
HY § toj &ZOd3d, S ooz ddbyRAsts to dhfifds s 0 Is Y 1© dzfi) adaw-dzw
HY J dedgv OB | 1 1.
l dzgzlste” "dz' Isj f dzsdzOH R sSH Y J dzdgv o € dzs y O
6] BZj s OB tsdz' ydzzdz¥sH [ TztstistzL fg " WeddlzH Btg | d
H dzO dzdz" ;
6] Isjf dzslskz, LM wdze o ' H e ' Isdzs
6] I f dzslskz, L M' v diz fgd flsgiBHRESE G «
Hsftoctso " Hdes™ otsHd SO COdzOdz' L Oy* ' ;
6] lj f dzts s Iz, totsL ' W dzglz en'dHnls P 3O B s ¢
SAtSdzisH Y J dzdzV SO 9 j dzlsd dzvv y
6] Isjfdzslslkz 4 esyPmsoHtsO ftosHEZC Y
Uj f zsdzOH o BHY j dedglzlstc” h dz' = b fsiflzzsa8dgm " ©
tctsL G dzv HQ@®Y, Isls TnautdeY o d L ddf UnitelicsO - s oWzts tledy 1
dzts ¥

~

0]
A int,mnk Af @1

b

Qe =

k

O

H emnk T2 t6d Hdzj dzd 2 L Of s(©Tscip Isaj dilrisste’ dh-
HY § tej dabs

AiCBdHdy' Sdtseo Odz0 § &sh O L tsded BEH' 8¢

tilsted o Offi sl o 8 GEOMNE GGAY ¢ HJ RO

_50 lIs
Alnt mnk 168 @ ~+ 6)+ 5 059%

Q. =(5,059 058 4P 740 18734,Z1l Is «c

rdzw " dzh dea Lt HOgJoL ®f dh j dtiB HB IsOB dzd

v OB dzd Wl RBEIste" h dz2° Isj f dzs dzOH - tSH Y J dgdaW
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[ " fqw y d €C t, Aint, |Qint, ¢
1 -4,7 744 18734,218
2 -3,6 672 16921,229
3 1 744 18734,218
4 9 720 18129,888
5 15,2 744 18734,218
6 18,3 720 5,950 18120,888
7 19,8 744 18734,218
8 19 744 18734,218
9 13,9 720 18129,888
10 8,1 744 18734,218
11 1,9 720 18129,888
12 -2,5 744 18734,218
X 220580,304

2. 10 wtsdgwydz Isjtf dztsdzOH = tsH Y j dzda”

[ Mdtod dzsd3 Isj f dzsodrn dzOHAtSHY § do t6joX dHd3
wWets' ROtOCIlsjtedzd?2 E HOdZ 2 & Myjeotsfls’
ydr e jteantsdy, HMmls' 2ddds yd tkzn sddd
dzOdzdzw d3 Msdew ydes®™ Jjdzgjtee’ ' 2 ~OtOCIlsjtedml
pjtotdy . st W' y' ' Wls) tod fisls oSSz @ ‘ ff Btk
ojJtorntsdsy (9Cdzs ydes L of dzdotsd3 L Ols' dzj dadaw
Cdetsdzv g

2.10.1 10c0d d& Modyd Ijfds d&oH-A

Ul dzdzOH A BHY Jdzdg?" © " H MBdzyw HEB L S&
Ctoy daBe i QY ST dotlsSH tcOn SO ZE IS! L O W tsStodzkz dzts®

a..
Qsol - I:sol,mnk 3
¢

k

|-
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HEomk TEMjtejHdzj ded?2 L O YyOMmbseks sy f ji=tis p df
Bv ydzs e s o df etsd' dzt o Odadz™ ,
tiktcdo Odz' Mls! SBEHEY 4O st v o Oy j dzO

2.10.2 utdw ydzyj ePu - Fezy fgedesd BLEH' o d

#tsdzv Yydz' s f dzts dzO kI H § gzglzdgy ddlsy pellfls  ® dz’
L dzOy0Osls! L O Wstedslzdzss :

Aok = Fnow A% sk = « Fe

HiFhoi fBdzdy 2o Odzr dzd?2 Sj W' y' ' dels €O
9 ' 9 Odzjf diaisdizts ® * ks dafvtyd j tom dz'

Ak j So' 9 0dzj dzls dz0  K-Zts hjilasmsdatz & dzwin® dzts ¢
‘e SO SCkltsd dORddkz E i L d@y fayY daOs dz¢
(MSdz dedz ), 11.3.4 (daiftetsL ste’ j dzj d3j dals(

lo T 5 dz" YdzO tOH ' Pup] &6 j b de@adz dEpifeadigp? Is
Byt o tktzsh ftse j ton da L HOdtss te' ‘ dZsoOy'
Edstse R BOwHetsls' 1 Is/ o3

Foi SjW' y' ‘@ dgsy W guzkdsj dzstsds BlzH ' o dz
ftod?2 d3OF=" 1w dzv dzj L Ols' dgj detse 5 CRsOF L s dzl§ © da!
L Ol  dzj des” 9 jtelsdC Odz dets’ fyls' dzd ;

ANyT HBHOIS 9 d2 Isjfdztsoad?2 fsls’' & odeOMm«
dz" o Oldstkis pizj o5 dzsO BEZH' 9 dz
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2103 C9o "' 9 0dzj dzlsdzO f dztsh O ' defptsdzv y* ° L O

( o' o Odzgjaizle dzlz ' dzftsdzw y ' ° L OMC dzj dztxfe-ts
CdzOH, Ay, Cdzgd)sa lOES L O W stedik dzts® :

A%ol = sh,glg gl(l - FF) Aw,p
A%ol = sh,glg gl(l - FF) Aw,p

HiFghg T I sdedy zo Odz' dzgd 2 S5 W 'tolg n'tsdlis) L QO
odLdOYyYjdzd?2 L6 Hdes L 11. 4. 1. UV o9df OHC I
I:sh,glzl;

Oy T LOGOd dzgd2 St W" " y' ' dzls 1 tots fistaindy Qe
s’ YOMmisddzd J dzj d3j dels O,

FiyofksSo fdsh' ©BtOdBd) ddv, o' Hdsh.
HES LOCOd des’ f dztsh ' f ey, d Yy D& OzO HpO dz§ ezts b
Yy'' LOMCdzj detséts | dzj d3j dels . ( dzOf o € dzOH,

rdzv o' Stsdz ud ' digh dff dzls 'O C Hyg WHatpS dzG d L
MC dz' dedz" 3 &Y ZHC Odadzy M dzw yde ' tcisdg] tdzy o
f j dzgH d € Iz dzW to dats cgfsdzjHtisB AN SHlzlztslzdi s L tc O R so Z af@ls
ydzdm o ZOflsdotsmisj?2 BOCOksh Otso sets HS d
dzd 1.

vyitjL Ikj, s shjtjHdj dd2 {§6tf{DimHsas
fsdaw Yydets T yj dzf B OiBj Iste, L dzOyj dedgy, “slsts cHizlzWt
sByYdmdzj dedzv o S stedmistse ¥ Isk,, § B¢ tc @O s iy ezg &
AR

Jgl = Fw 0n=0,758,9=0,675

HjF,T I sftcOoatsyded?2 SCStsj W' y' ‘ dals Hdzv Odzj t

5 Is F,=0,90
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2104 C o' 9 Odzj dzls dzO f dztsh © ' dgfptsdzw y' °~  dzj

(SS9 90dzj dzlsdz f dztsh 2 dzfpsdzv y* ° dzj f to
A, tGSLEOARBSoEZEIS! L O Wisttdzdass :
Ag=as. B, UDA,
Hi@scTBJLteSL A3 teded?2 Cts5i W' y' ' dzls f sE-dzd ¢
L Stess yOmlsddass, §ted?2 BOs Is
R, T Isd f dztso 2 Ltsods "Nde' 2 tHtso jtondaj o d:

BTs/ 1, fwd2@lRYHIs;0, 043
UiSjW' y' “dals Isjfdzstf jtojHOUTs Mz f @egw t

Hdets j f dzs' L sdzv y' " L o jdzsddzr soe OQdzgd iz f s °
ctedh dzd » € toqlolig toB AL’ da@lafs) dfdevd3dztsy d Isd  dzO
AT dzsh O fletsj Sy " dzffftesL stets’ YOMmisd dzd,

21055 j f dzso j o df tetsds dzs o Odzdz" o Ols dgts iyl

[ SHOLSCBo d2 Isjf dZsbhdi@C flsjst s oLts tstc G d |
Ol dsmMi jtslz Hdzw o' Hftse ' HdsES] [z ed dzzO y €
W st Bz dzts s

F. =R. ) AC 9,

HiR. T sjtfdzsoed? Ltseods hdz' 2 Yo jtendzjod
BTs/ s, ftd2BSYHIs;0, 043 3

U TStj W Isy) s jtojHoy daj f t5Bssiets’ YC

AT dsh 0 fsj Cy?’ jdjkjdso,

hiStjgWw'  y' “dzs bjfdzsf jtejHOy odiftetsd
1 1s I*T g8
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Dg, iMjtejHdzY ' LddyY B 3 bkjdBfjtcOizict
dets s diflsijte Ol ztets® Ols d3ts indg'j wdfd 7 Ahad to t1lshy i @Hs? d
S .
stsjW' ' y' ‘dzs bjfdasfjtjHOoy odif tthd3 dz
Is/"Ta , Wsyd BRlsd d2OBddY j des oL tOR o O

h =4e £ . gR73),

HOiStsjW' y' ‘ dals ftsedzd dzOdedzy Isj f dztso t5G
fsojtcndzi® BGetstoSHY JHzdy | H YcadPRdfzP ¥ s © dzd d®d
sd§ kz;

is the emissivity for thermal radiation of the external surface

L 2Oy dedz? CtsjW' y' ' dzlsO odftesd3 dz¥ 9 O dac
Ltsods "de' 87 59 ] tonr dz'

01 Mls OdzO wildsjdd OpEE®SZ068 7 1T 14 Ol 3k

9.7 M G jsoded W o34 sd ydaj L dzOyJ dedz’ K 8 3k [
fjtcObkzted ,ObulsmW jtod

1ted fjth silz ok dd B0 dztz! 50Itds /8(dgd i3 H 5
fse' HO" IsfijjdifjjHeddBAztc” 10

[ dzv Mo bdzsftotsL stednr SEtStetSH Y § da

Aw, d Asol , Ar o,
1 dz 78 36,855 264,128
H n 123 58,1175 416,509
1 H 312 147,42 1056,510
1 123 58,1175 416,509
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[ dzv  dzgj o' sdzsf tesL stedn GSEtesHY j dz

Aw, B3 Asol , AT, )

1 dz 424 7,30343 933,926

- 1077 18,5514 2372,261

1 H 323 5,5637 711,458

1~ 1077 18,5514 2372,261

I On 1058 27,3258 2330,411

s OB dzdI@WIdZ " Hdz27 HOdzdz7 HB SLtOnkzdl
Isol, 1%ls/ &3
[ mw| t, ]l dz 40 1 H 1A ¢ ste

1 744 13 21 50 22 32
2 672 24 36 70 38 59
3 744 35 58 90 61 101
4 720 39 77 92 73 149
5 744 56 104 101 99 211
6 720 67 111 96 105 228
7 744 61 108 98 104 220
8 744 40 93 106 89 185
9 720 29 70 102 66 130
10 744 19 38 75 37 71
11 720 11 13 39 17 31
12 744 9 14 35 15 22

OB dzdTdiy j2f detso j o df totsds' dz¥ o O dzdaw

[ " MWt SHAsol o' [Asol Mkasol HG Qsol , €/Qgn, ¢
1 2 3 4 5 6 7
1 744 10144,1G3 -2024,113 | -1455,987 4958,018 23692,236
2 672 14427,788 | -1257,408 | -718,191 8367,871 25289,099
3 744 20396,880 | -230,983 429,490 15322,968 34057,186
4 720 22640,783 384,452 1741,126 17831,780 35961,668
5 744 27674,325 | 1541,908 | 3435,323 24292,757 43026,95
6 720 28098,158 | 1835,596 | 3899,860 24360,202 42490,090
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] sHBs9 ) jJ dzdgv sOBdzdy' 2. 14
744 | 27939,398 | 1728,697 | 3681,254 | 24811915 | 43546,133
744 | 26601,278 | 1063,292 | 2724,853 | 22609,731 | 41343,948
720 | 22932,788 | 107,335 | 1221,937 | 17468,683 | 35598,571
10 744 | 15038,730 | -1247,555 | -390,282 9970,264 28704,482
11 720 6821,483 | -2341,089 | -1483,312| 2157,898 20287,786
12 744 6099,975 | -2396,502 | -1729,244 | 1468,826 20203,044
211 ddzO 3" ydz© JOwOd3d Isted
[ d dzOds" yded2 d3j IstsH diitsH jdzt ' s f dztste-" |
Hy dgdz2? © ' H MmMdzgyw IO o dzzlste' hdzg' °» Isj ff dztso

L B ssHIY' LG ' Hdzgs L ydd3 MmMlsOdzH Otclst
hdzw Atsds @9 jHjdadzw CStjW' ' y' ‘@ dzgsO o dCtstog lsc
Yy’ dzZlsO o dSEstedmMisOdzdzy 9 lstcOlsiz H oz §f B Bzt

Y
tedo yOmilssets s Odzj dzdev yd 266 o d d3¢ dzj dzdaw

211 1s sj W' y' ‘ dzls o S stedMmisOdzdg? dzOH - BH Y

IdLrtetsL &3 teded 2 S5y W" y' ‘ odzls o d Cdeanmg s Od

yd Wkzap§ydbe ' Hdztsh j dzdzv dzOH - 5y, 4 gD dzts 0 &S B (
cORBjdstcOW Cd2 LOdZiydlks: o' H " dadtey':’ BEH'
Wghg@OB@th: hH,gn:iHaﬂl
1'gHH
Wghgyl: h :a—H
g, 41
W (-: h g-|<OiS @H,gn>0 hH,gn :1/gH’
wEh o ls QH,gnO Mygn =1
QH,gn
ted : gy = ,
yed " Qun
HY (Hdzv Cydsegts d3 Mwyw SO Hdzw §BYC
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g1 BjLicsLipy ‘toodpj” H datsh j dzdgv dzOH - tswi dpYjj dats
Yy Bz i Odzj dzdzv ;
Qunl Mz BOLd2O s FHday | jotg N H{O3EDO s fs@ dzj dzdz”
Quenil Mz B3O tedz’  Isj  dzis dz2® vy & 3z Y Js dAielz 5 Hzdzw
qiBjLeL B toded?2 yYydmdzsed2?2 ¢ OtcOd3j Bts,
dzZsd Bz odfL,dzZOyj dzd? L O W tstedizdzts® :
..U 29 917
8y = a0 Lho F
Hijayol HS9 " HE BB d2 BJjLEetsL d3 tedzd?2 yYdmdztse
tc' odzddz 1, O
1T yomses O KOs defidd@fdz B zH " 9 dz' , GtsH, odL d
thoTHB9 ' HES9 O YOMso O CBdMIsOdzls ©, h 5

2,894

2112y OMBse O CsdzmMisOdzs© BEZH' 9 dZ

YOMtsea O CtdmsOdds Ocsisdzdm @Z@S Is jiAcd L I2°
"dej by’ ¥ CtsdeH d Y 1S dats o IOz f © deatpdzy W Cls GGz
dztsH Y j dedz . ww L icOntsolzels: L O WistodRBkz dtss

C

m

H,.q+H H

tr,adj

odgzlste’ N dzv s f dzts’ didz' Mls') ks &S o dz'

ve ,adj ve extra,ad

H JC,

Heog BdteiLjdzlsOlsdodzi L dzOyg dzdz? L O-Ocdz
Y btOddmisz & s,

Heay t©dTtejL jdzsOlsdodsj L dzOY,j dede® L PG Oc
HOY' o] dasifmzyy’ " ¥,

tdftejL | dzlsOlsdm gz H,. L deOrlde@aggy dzdzy 3 , dh ts
B3d HdzZW HBBR &zt ysets MjLtsdzz s Odzj dzdzv : d
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| ez lsts' Mg dzts’ okdz fls! B EHC.p i SO KOL i1

"okl MY LO Wstkdkdasy :
Cn= GIBAS5A274, 5AlBc86/467, 5 |

HJC o dzlzlsligj thaday' Bdz' Mis’ BEZH' s dz OBt
f dzts M G, ts HEJHET

A CtdHdy' sdzsk@©dzDdzt dild © ddgs dzd B

[ Odzdz tSLBOREdSd fd Mwyds LojH] BE

v OB dzdlGWt BL tcOr z2dzC d H d dzO dg’ daydzdis-~ A0

! . . Qfmnd,
[ mw oM Cm U Un dm
Clls @t
1 0,107 0,107 0
2 0,131 0,131 0
3 0,189 0,189 0
4 0,304 0,300 0
5 0,553 0,516 0,000
6 0,792 0,673 6391,300251
338560,0| 34,994 3,333
7 0,976 0,760 9642,957478
8 0,821 0,688 6667,629611
9 0,422 0,408 0
10 0,223 0,222 0
11 0,121 0,121 0
12 0,098 0,098 0

v OB dzd yw t=2.16106n Z dats € j digv b @stlzff telizts j B H

iy Slj,trlys SI-J,VLS,/. QH.ht, | QH,sol, | QH.int, | QH.gn, | &z d dz| Qh,nd,

5 H H ClIA(C] s ClIIA Sl gn | § 1 A

C Wy 88012| 39393, | 127406,5| 4958,01| 18734,2| 23692,2| 0,18 | , ;| 1037143
9 563 57 8 18 36 6 ’ 22

[ s 4 74555 33370, | 1079252 | 8367,87| 16921,2| 25289,0| 0,23 | , . | 82636,12
2 017 19 1 29 99 4 ’ 0




l totsH tso y j dadaw
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ilg AseR O Iz d2s.C1 6) dzj teE 5 SIS 5,

1 jjte | 59660| 26707,| 86377,32] 15322,9| 18734,2] 34057,1[ 0,39 | , | 52320,14
L dl 8 | 501 7 68 18 86 4 |1 1
1 19248| 8615.3| 27863.65| 17831.7| 18129.8 | 35961.6| 1.29
so ' ls| 12 i 0 o - o 22| 0,66 | 2003,855
5t Oo | 10939| 4896,3| 15835,84| 242927 18734,21 4302691 0,00 y o5 | goo
57 18 75 0
4 75 3
v j 6o | 25504| 11415, | 36919,34| 24360.2| 18129,8] 42490,0) 0.00 ¢ 55| ¢ oog
02 88 90 0
0 | 303 1
[ 1 j|33812| 15134, 48947,15| 248119 | 1873421 43546,1) 0,001 (5 55| ¢ 000
15 18 33 0
9 | 250 2
W] 1o | 20834| 13353, | 43188,66| 22009:7| 18734,2| 4134391 0,001 (, o4 | g0
31 18 48 0
9 | 750 4
1 4@ | 4330 | 1938,4| -6269,322 17468.6] 1812981 3559851 0,001 54| g
i dz oo | T 83 88 71 0
"t - | 24365| 10905, | 35270.74| 997026 | 18734.2| 28704.4| 0.81
s5jdg 1 | 563 2 4 18 82 4 | 084 5560825
[ d ®k5| 53414| 23007, | 7732164| 2157,89| 18129,8| 20287,7| 0,26 | , . | 5703385
fOH| 1 | 521 0 8 88 86 > |1 3
b, | 77073| 34497, | 111570,7| 1468,82| 18734,2| 20203,0| 0,18| , o, | 9136767
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