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OBACHUTEJIHA 3ATTUCKA

Ornocno:  Jlorosop Nel-1 (CS) FEAS-DESIGNS Tlpoektupane na
uHppacTpykTypHu noaodbpenus Ha JIOT-2-pexabunuranus,
pemonT u mozepruszauus Ha I'KITTT Kanuran Anapeeso

“PAJIEB - 06" EOO/] - XACKOBO),
finuers No 000586/ 08 1k \
OLLEr ( t
I MN 142,806,720
Yacr: OBK
Moanuc

IMonobGexr: TpukoHTakTeH HEHTHP-No29

Crpasara Ha KOHTAKTHHS LIEHTHP [peJACTaB/sBA JByeTa)KHA -
cyreped. M3mbiiHeHa € ¢ MeTaqHa M CTOMAHOOETOHHA KOHCTPYKIMA,
(dacajeH TepMONaHen, TONIOH30JHPAHN TYXIICHH H OCTOHHH CTEHH, [110CHK
MOKPHB C MHHEpasiHa Bata v BbiHOODpasna namapuna. Ilposzopuunre ca or
aJlyMUHHEBA JIOrPaMa ¢ MPeKbCHAT TEPMOMOCT.

I. KIMMATHYHA UHCTAJIAUMSI(OTONNIeHHE/OXJ1aX 1aHe )

3a sacejarenna 3ana 20 mecra, oaite, opucn, ce pazpaborBa KiMMaTH4HA
uHctanaums Tan VRV (Tepmonomiiena cucrema Ha JMPEKTHO M3NApeHue ¢
NPOMEHJIMBO KOJIMYECTBO Ha xjaauiauusi arent).Tosa e Myntu-cruiur
pexum Ha paboTa, nNpy KOHTO HAKONKO BBTPEUIHH Tela ¢a CBbP3aHH KbM
eaHo BbHIWHOJIpMHUMIET Ha JelcTBHE HA Te3H CUCTEMHM CE€ ChCTOM B
usnonssane Ha (ppeon R- 410C kaTo TOMIO- U CTYJIOHOCHTENl U HErOBOTO
u3napeHue ( B JIeTEH peXMM) M KOHJAEH3MpaHe ( B OTOIUIMTENeH
pexkum). Tesn npouecu ce M3BLPIIBAT JHPEKTHO B TOMIOOOMEHHHMKA Ha
BEHTUJIATOPHUS KOHBEKTOP.

TepmornomnendTe KOHBEKTOPM C€a Ha MPUHLKIIA HA MHBEPTOpHATa
TEXHOJOTHS ~-( KOHTPOJIMpAHE 4YecTorara Ha eJeKTPUYeCcTBOTO Criope/
KoHcymMauusTa). Ypesz nes ce ocurypssa eseprocnectsaina pabora na
KITHMaTHLHTE.

Tepmonomnenara cuctemMa e ¢ BB3JAYLUIHOOXJIAXK/IAEM KOMIIPECOPHO-
KOHAEH3aTOPEH arperar, KOWTO 1€ Ce MOHTHpa Ha [OKpUBa Hajl
CTBJAOKIIHATA KIIeTKA BbpXY BUOpOyCTOHYMBA paMa U ryMEeHH TaMITOHH.

3a BBTpEIIHM Tejla ce W3NOI3BaT TaBaHHM 2-IIBTHH  KAceTH, KakTo M
BEHTHJIATOPHH KOHBEKTOPH 3a CKPUT TABAHEH MOHTAX C IJIEHYMH,PELIeTKH
M I'bBKABH Bb3/yXOBO/IH. o]
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Bpb3kara Mexay OT/Ie/IHUTE eJIeMEeHTH Ha CHCTeMaTa ce OChIIEeCTBsBa Ype3
MeJHH TpbOM, MOHTHpPaHH B okaueHus TaBaH. TpwOure we ce wionupar
TOIJIMHHO € M30Jlauus OT TPYyJAHO3AnaliuM Martepuana,  IMOKpHUTa C
AJTYMHUHHEBO (OJTHO.

OrBexaaHeTo Ha KoHjaeH3aTa ie ce nokaxe b BuK- npoekra.

Yact KHIT u Aromaruka, kakto u okabGensBaneTo we ce paspaboru B
OTAENIeH MPOEKT.

OronnsBaHeTo Ha croMaraTejHUTe NoMelleHus cmpa&aeaw. &pqqaclfp! OF
KOHBEKTOPHH PaJIMATOPH 3a CTEHEH MOHTAX. [~ Tiuens Ne 000586/ 0840 200

| !' ey W
II. BEHTHJIALIMOHHH MHCTAJIALIMA | ,‘??1"" gL
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B 3anara u (oaiiero ce npoekTupa MexaHu4Ha Hqﬂﬁﬂ'ﬁ‘l‘enuo—cmypg
BeHTUalKMsa. KonuuecTBoTo npeceH Bb3jyx € opazmepeno Ha 6aza
Ha yosek (Hapenba Ne 15, npunoxenne Nel8 kbm un.305).
3aJI0KeHUAT PEeKynepaTopeH BEeHTHJIALMOHEH OJOK 1ie ce MOHTHpa Haj
OKaQYeHHs TaBaH Ha caHUTapHUTe BB3IKM.OCBEH C MjacTHHYAT peKyrnepaTop,
GAOKBT € KOMIUIEKTOBaH M ¢ JpkoOHM  (MITPH M LEeHTPoOekHH
JIBOMHOCMYHEIH BEHTHIATOPH. JONBIHMTENHOTO MOArpsABaHe/OXJax1aHe
HA TNPEeCHHUs BB3AYX CTaABa OT CEKIMM, MOHTHPAHM HAa HaArHeTaTeJHUs
BB3JAYXOBOJL W CBBp3aHd ¢ BBHIIHOTO TAN0 Ha VRV-cucremara.
HaruersiBanero W HM3CMyKBaHETO Ha Bb3AyXa B 3ana M (oaiie craBa Ha
kotat4.30m. Ocurypen ¢ fananc Ha Bb3ayXa.

[lpecuusit neoOpaboren BB3AYX ce 3acMykBa OT iokHata (acaga Ha
crpajara,a orpabOTEeHUAT €€ W3IXBBPIA HAJl NOKPHB.

Beuuku  BB3yXOBOJM M MEKM BPB3KM €€ HM30IMpPAT TOIUIMHHO. 3a
npejaorBpaTaBaHe o0pa3yBaHeTO HA KOHJEH3 MPe3 3uMara Bb3yXOBOABT 3a
MpeceH Bh3/yX CHIIO L€ Ce TOIJIOH30JIHPA.

3a cknazoBeTe € NMPOEKTHpaHa MeXaHW4YHa CMyKaTesiHa BEeHTHiauusi ¢ 2-
kpareH oOMeH Ha Bb3ayxa. KomnencauusTa craBa OT KOpHIOpa rpes
TpaHc(epHH peleTKH B 10JJHATa YacT Ha BpaTHTe.

CanuTapHUTe BB3JIM CE MPOBETPABAT MOCPEACTBOM KaHAJICH BEHTHIATOP M
KOHYCHM CMYyKarTeiu , 3ayCTEHM KbM OOLl Bb3lyXOBOJ OT MOIUHKOBAHA
JlaMapuHa, W3BejeH Haj nokpuB. Komnencauusta ce OCbIECTBSBA upes
Tpauctbepuu peleTKH, MOHTHPAHH Ha JIOJIHATA YacT Ha BpaTUTe.
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TOIUIMHEY 3AIYEX

Pﬂ_.'- e mm e -

L'éd w wid Has HIIIIIJ“‘

0 1 E ”
5 N B 8 3 E
—— - B
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-1 w | -] & | & jwix| °c)| cl°c|c] - W W W
1 2 3 4 5 6 i) [ 9 10 11 12 13 14 15 16
BC C 5.80 2.40 1 0.0 13.9 0.60 15 -9 ) 24 1,10 220 220
BC 3 2,30 2.40 1 0.0 5.5 0.60 15 -9 0 24 1.00 19 79
lon - 5.680 2.30 1 0.0 13.3 0.40 15 -3 0 18 52 52
TOMNMHNM Baryty HA NOMONAHMeTO : 352
Mom.102
Bl ] 1.20 0.60 2 0.0 1.4 1.60 22 -9 0 11 1.00 71 150 221
BC L) 6.00 2.40 1 1.4 13.0 0.60 22 -9 0 31 1.00 242 242
BC 3 5.80 2,40 1 0.0 13.9 0.60 22 -9 0 31 1.00 259 259
BeC - 9,80 2.40 1 0.0 23,5 0.52 22 15 0 7 1.00 B6 B6
Mon - 6.00 6.00 1 0.0 36,0 0.40 22 -3 0 25 218 218
TOIUTMHEM Sarytmu HA NoMemeMMeTO : 1,025
lom.103
BC ] 5.10 2.40 ' .0 12.2 0.60 15 -8 0 24 1.10 194 194
Ton - 5.10 6.00 1 0.0 0.6 0.40 15 -3 0 18 118 118
TOMMHEHM Sarytu HA NOMaSHWMeTO : 312
Nos. 104
BC [ 2.20 2.40 0.0 8.3 0.60 15 -9 0 24 1.10 B4 4
Ton g 2.20 6,00 1 0.0 13.2 0,40 15 =3 0 18 51 53
TOIUTMHEM BSAarytu HA DOMeN@HMaTO : 135
Mom.105,106
BC c 4.00 2,40 3 0.0 9.6 0.60 15 -9 0 24 1.10 152 152
Nog - 1,00 3.60 1 0.0 14.4 0.40 15 -3 0 18 56 56
TOMMMHHM SArySx HA NOMOWBHMTO : 208
Nom.107
BN | 1.60 4,60 1 0,0 1.4 1.60 20 -9 0 29 Y10 376 350 726
BC M| 2.40 fi. 40 1 7.4 12.8 0,34 20 =9 ] 29 1.10 138 138
Bl 0 2.60 0.60 2 0.0 3.1 1.60 20 -9 0 29 1.00 145 200 345
BC 0 7.50 2.40 1 3.0 15.0 0.60 20 -9 0 29 1.00 261 261
Brc - 6,80 2.40 1 0.0 16.3 0.52 20 10 0 10 1.00 BS 85
BrC - B.00 2.40 1 0.0 19,2 0.52 20 15 0 5 1.00 50 50
Bl C 4,45 4.20 1 0.0 18.7 1.60 20 -9 0 29 1.10 954 550 1,504
BC c 4.70 4,40 1 18.0 2.7 0.34 20 -9 0 29 1.320 29 29
BIl e 1.00 3,00 1 0.0 12.0 1.60 20 -9 0 29 1.10 612 400 1,012
BC [ 1.10 3,10 1 12.0 0.7 0.34 20 -4 0 29 1.10 ] B
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TONNMMHEKY SATYEW

1 5 6 7 9 9 10§ 11} 12 13 14 15 16
HTaAKTaH "‘ﬂ- ® 29 W#REF!
BI 1| 0.0 6.6 1.60 | 20 -9 0 29 |1.00] 306 |250 556
BC 1] 6.0 1.4 0.34 | 20 -9 0 29 | 1.00 14 14
Nk 1 0.0 69,6 0.27 20 -9 0 29 1.00 545 545
Nk 1] o.0 9.9 0.24 | 20 -9 0 29 | 1.00 1] 68
Mo 11 0.0 9.8 0.47 | 20 -3 0 23 60 60
flog 1] 0.0 31.0 | 0.47 | 20 -3 0 23 190 190
Ha MOMeWeHMeTO : 5,592
BN 2] 0.0 1.4 1.60 | 15 -9 24 | 1.00 55 100 155
BC 1 5.1 0.60 8- -9 0 24 1.00 73 73
foa ! 0.0 %3 0.48 | 15 -3 0 18 32 32
sarytM Ha NOMeWAHMETO : 261
BIl 1| 0.0 ar.e | 1.60 | 22 -9 ] 31 |1.10] 2,062 | 750 2,812
BC 1| 37.0 2.6 0.34 | 22 -9 0 31 |1.10 30 ap
Isc 1| o.0 35,3 | 0.34 | 22 -4 0 31 |00 372 372
o 2 | 0.0 1.0 1.60 | 22 -9 0 31 11.00 50 100 150
BC 1 .o | 367 | 0.34 | 22 -9 0 31 |1.00| 387 387
ix 1 0.0 590 0.2 22 = 1 31 4,00 104 498
lloa 1 0-.,0 HE. 3 0.47 ._‘}_Af ‘L_.lg “"_-6’. —_“':"M-ﬁ‘__‘:L:;l’ N ‘—-: | H.?L'-?k_
Ha noMeWGaHuaro
|
B tfoo | 27 | 160 | 22 | -9 0 31 |1.10 148 200 348
[ 2. 6.6 0.34 | 22 -9 31 110 16 14
BC 0,0 2.4 0,34 3 ) 3. ] 1.00 an | -
[0 0.0 13.7 | 0.27 22 -9 0 3t |3.00 114 | 115
flon ; 0,0 | 13.7 | 0.47 | 22 1 0 { 28 4 ] wa
TOTDIIHA AATYOU HA HOMBIBHMSTO . - ahm .
Al 1| 0.0 2.1 1.60 | 22 ) 0 al |1.10 140 200 | E._.,
lec 1| 27| e 030 ] 22| -9 o] 3 [s.00] 16 | i
10 1 0. 13.7 0.27 22 -9 [+] 31 1.00 115 115
flon 1] o 13.7 | 0.47 | 22 -3 0 25 94 94
HA TIOMET@UMeTO ! &3z
EJT 1 | 0.0 [ 2 ] 1.60 | 22 -5 0 31 §1.10 148 200 348
BC S s 6.6 0.34 22 -9 31 f1.10 76 76
BeC 1 0. 9.3 0.34 22 -9 0 31 | 1.10 oy L0}
e 1 0.0 13.7 | 0.27 22 -9 0 41 Jr.on0| ilLs 115
™ 1] o § 13 | 047 | 22 | -3 {0 | 28 | a 94
_ rowmRsy SarySx HA NOMANeHHeTO i o 739
Bl 0.0 2.9 1.60 | 20 -a | @ 29 41,000 1s0 bzo0)  ano
BC 2.9 1.1 0.34 20 -9 0 29 §1.10 12 iz
B 0.0 8.4 1.60 | 20 =9 .0 ] 2% )1.10) 429 j200) 629
BC 8.4 27.6 | 0.22 20 ~a 0 20 l1.10) 193 193
prC .0 28.0 0.52 20 15 ] 5 J1.00 -{1"- -_—H:; -
kil
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TONNUHHA BATYEU

1 2 3 i 5 6 i ] 9 LU 11 14 134 14 15 16
Konraxran - W 29 #REF!
I - 10. 90 2.00 1 0.0 21.8 0.27 20 -9 0 26 1 1.00 171 T_ 171
Tlos - | 10.90 2.00 1 0.0 21.8 0.49 20 =3 0 23 134 134
Tlon - 3.80 3,50 1 0.0 13.3 0.47 20 -3 0 23 82 82
TOAMMHEM SAaTySu HA NOMOURIHMaTO : 1,643
Tlom. 207
Bl " 1,50 2.00 2 0.0 6.0 1.60 22 -9 0 31 |1.10 327 350 677
BC M 6.50 2.90 1 6.0 11.6 0.22 22 -5 0 31 i.10 87 U7
BC C 3.20 2,70 1 0.0 B.6 0,22 22 -G 0 31 |1.10 65 65
B 0 1.50 2.00 2 0.0 6.0 1.60 22 -9 0 31 | i.00 298 350 644
e W =ein L Bl t.s § I‘J.z.‘! 22 -9 o_| 3 1.00 108 108
Hontt . 1,20 2.0 1 0.0 na | 0,52 22 1510 1 1.00 a1 41
tion . f.10 6. 50 1 0.0 52,7 0.47 22 -3 0 25 60 360
WL '{mmmtw sw:‘vt':u MR FIOREREEMITE | S o o ) - 1,986
mewzes T
I K1 ] 0, i 1 (T [N 1. %0 145 -4 1] 24 1, ) i1 100 131
Ll R;_|r 170 ] e M i i U.iy 9.2 0.22 1% -9 0 24 1.00 49 A4
i 0.0 3.8 0.22 15 -9 0 24 | 1.00 20 20
0.0 14,1 0.47 15 -3 Q 18
nmemm R .
'—\_" _'_.1; I..rf.t'r_ _Z’. s | - _?_ I 29 _’l.r}l?_
6.0 27,4 0.22 20 -9 0 29 1.00 175 115
0.0 5.4 V.22 20 -9 O 9 1.05 63 63
Eyepl - 11,80 1.50 1 0.0 11.% 0.27 20 | -8 0 29 1.00 139 138
i = doaveso f o s f 3] v | oaneo | wze | 20 f -8 1 0| 20 fioo] weo | A 36u
POLMAINT SADYEI NS NOMOWEIATS 14Ul
TITIR T N T T v T A R T N T L R T R T e T I I e I T I T T T T Ty
M.JU
e L4 oo @ asv Lal o | ene Jozr ] 20] o] ol 29 [a.00] 263 | T 1ea
! WOIINVEDOA IATVOK HA NOMSMERHHSTD ! 183
L lived . Sum, 0G5, 500

e 1<) 20 | 20 [ 2] oo ] 2o Lo L %2 1 ® L o1 3 Jo.00r 4 1 1 4 3
! TOMAMMMK BAYOH HA NOMeNSHHeTO

==
} Moy, 0

| PRSI wittat| Pl .._-,- S

e Tl 100 [ 20 ,T"‘,T‘“E?T“Tf”}" o.22 .20 T ol o T7a Tegol a0 17T 750
[ b 2 R ¢ Ab | S A0 & 3 :l A i %_ b _é :i_ E
Lane - | 3.20 2,40 | L | 0.0 1.7 0.21 | 2 -3 [ 0§ 3 Lo =0 i " I
| -] 320 ] 380 | 1] 00| s | o2r{ 20} -8 o 25 fi.00f s i a
TOMUMHNK BSaTySy HA NOMOWSHUeTO Ly
MNow. 308 )
ot Pl s | 2o | J.I 0.0 | a0 | 1.60 | 22 | ol e Fn h.:*.-i 164 200 369 |
& Gs% WL, LIS, SV L . L LT LN VR L 19 208 B ) 155 /I I r- - -
Mk - | 3.20 200 | 1] 0.0 12,8 | 0.27 | 22 | -8 { o | 31t jr.e0l 107 | i 307}
TOMIMHHM SarySu Ha NOMENSHMeTO : J '
o . 309
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B Pl e 240 ba b o] 20 Jozz ) 20 ] <61 n] 28 Jr.00i =21 | ! 29}
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TOIUIMHHK S3AI'YEM

1 2 3 4 5 ] 7 ] ] 2 10 ul 12 13 14 15 16

KouwraxreH uenTsp- B 29 #REF |

iy ] a0 [ aan [0 ] oa ] sa Joor] 20] -0 Tol 20 lio0] s [ ] as
TOMTMHHM Sarytn HE NOMEDSHMSTO : 138
Nom. 310

Bl Nl 1.50 2.00 | 1] 0.0 3.0 1.60 | 22 -9 | 0 31 | 1.00 149 | 200 349

Be W 4.0 240 | 1] 3.0 7.9 0.22 | 22 -9 ] o0 31 | 1.00 53 53

LwC - 4.50 060 1 0.0 3.6 0.27 22 -9 0 31 1.00 an 30

me |-} s20 | eso J 1] oo | see Joozr ] 22 -6 o} 2t fr.ee] 2 b am |
TOITMHEN BAIYOH HA NOMOMGHUATO ! L

| Mew 311 B

113{.“. ) I r.r] 1,86 [ 2,40 ‘|' 1 lJ 0 | 4.2 _',.”-."-F’ .I..:.”:’ | 4 | 0 | 29 |_1.t;n [ 28 | l 20 l

i | - Loy jod gee j v v f a0 | o8| U} 20§00 E__if ]

b ] -‘ 2,40 i Logu I L{ v | o} 0.2 | 20§ s } oo b o9s Ta.bed ab | i <3 3
TOINMMHEM Baryby Ha noMeneHMeTo : -

| fos. 312

II'\‘I'T ] Il"! 1 L ! § o ! ! ]I— nn ! L3N ! v RS ! v it l - i " -g L) 4 1 ﬂl'li 1AGQ I!')f;T AR __"
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[BC 3 2,00 2.0 i 0.0 4.9 0, &4 22 ‘i] 1 - O G AT | | 1 i

b = 3.20 A. 50 1 8.9 14.4 0.27 22 =3 1 1 _Ir 31 -..&‘n‘;l |'. : 17} !

‘ TOMMHHKA SarytHd HA NOMEWSHKeTO ! ke

_[ Nom. 313 _ T

o " Dol vor Tome Vol e T Ve ¥ se o Vol 20 oo f 58 " Tiiood ” 530

R Y I S Y A P ey R N e S Rl [ e

|nx [ -] 420 | 300 1] 0.0 | o | 0.27 ] 15| -8 | ¢ | 24 [1.00] 84 | ] d

| TOONMMHAKM Sarybu Ha NOMEnERMeTO : 291
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U3YUCIABAHE XJIAJIIMIIHA TOBAPH

Konraxren uexHTsp- B 29

Pl 101-zala tn = 26 °C
O6ut TorumMHHEHM nevanbu no wacose
1 2 3 4 5 6 ) 8
2.295 2.180 2.078 2.008 1.964 3.258 3.189 3.323
9 10 o 1 12 13 14 15 16
3.723 4.156 4.605 4.978 5.192 5.294 5.270 5.087
17 18 19 20 21 22 23 24
5.062 5.126 3.601 3.249 2.993 2.774 2.567 2.451
Han-naTopapen wac e 14 waca
MaxcuManHus TOBap e 5.294 kW Brnara: 1324 g/wac
F 2 202-foaie tn = 26 °C
Ofup TONMMMHHM nevantu rno yacose
1 2 3 4 5 6 7 8
1.564 1.496 1.436 1.394 1.388 2.446 2.376 2.432
9 10 31X 12 13 14 15 16
2.683 2.942 3.206 3.416 3.540 3.588 3.569 3.444
17 18 19 20 21 22 23 24
3.440 3.546 2.362 2.136 1.972 1.839 1.728 1.655
Han-narosapen uwac e 14 waca
MaxkcrManuust TOBap € 3.588 kW Bnara: 1220 g/uac
E 3 203,204,205-ofis tn = 26 °C
Oy TOrUMHHM newantu no wacose
1 2 3 4 5 6 7 8
0.901 0.885 0.870 0.860 0.853 0.980 0.977 0.993
9 10 11 12 13 14 15 16
1.041 1.094 1.152 1.202 1.237 1.261 1.269 1.255
p by 18 19 20 21 22 23 24
1.251 1.249 1.089 1.041 1.001 0.968 0.941 0.923
Haji-naTomapen wac e 15 uaca
Maxcumanuus ToOBaAp €@ 1.269 kW Bnara: 199 g/uac
F o4 206-foaie tn = 26 °C
OfSmy TONMIMHHM nevantu no Jvacoee
d 2 3 4 § 6 ) 8
0.557 0.537 0.530 0.525 0.522 1.035 1.326 1.431
9 10 p s | 12 13 14 i35 16
1.406 1.271L 1.060 0.928 0.914 0.906 0.889 0.852
2
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