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YAK 676:628 

MogepHu3aQUH cucmeM BeHmuDHquu 
Ha npegnpUHmUHH Q6n
 

Jl, M. IiOHKOB, A. T. H., 

A .A.npoXOpOB,E.H."OH~H, 

Mar~CTpbl, Cn6 rrvrn 

Pa3BIiIH1e OTe4eCTBeHHoro 6yMaroAe
narensuoro MaWIiIHOCTpoeHfHI CBil3aHO C 
C03AaHMeM B~COKonpOIil3BOAMTenbHoro 

060pYAOBaHlilil, pa3pa60TKO~ iii AanbHe~

WIiIM COBepweHCTBOBaHlileM rexnonorau 
uenmonoauo-Syaaxaoro npOIil3BOACTBa, 

MOAepHIiI3al\Me~ Ae~CTBYIOU1ero napxa 
MaWIiIH. Anil peureuua 3TIiIX 3aAa4 He06
XOAIiIMbl HOBbie cxeMbl Te XHonor1il4eCKO~ 

BeHTMnill\MM, paapariorxa HaAe}l{HOrO 
M 3cPcPeKTIiIBHoro BeHTliinill\IiIOHHOro 
060pYAOBaHMil, a3pOAIiIHaMI14eCKI1X 
11 rexneparypuux pe}l{I1MOB, xoropue 
OCHOBblBalOTCil Ha axcnnyarauau 11 npo
eKTl1pOBaHI1M Ae~CTBYIOU1MX yCTaHOBOK. 

l.(ennlOn03Ho-6yMa}l{Hail nponsuu
neHHOCTb (Llbfl) OTHOCI1TCil K Hal160nee 
3HeprOeMKI1M OTpacnilM HapOAHoro 
X03il~CTBa. B HaCTOilU1ee BpeMil HapilAY 
C 3Heproc6epe}l{eHI1eM CYU1eCTBeHHoe 
3Ha4eHI1e 11 MeeTTaK}I{e I1HTeHCl1cPI1Kal\l1il 
CYWKI1, koropaa onpeaenaer ncauureuae 
np0l13BOAI1TenbHOCTI1 6yMaro- 11 KapTO
sonenarenssux MaWI1H (6KAM). 

n P0l13BOAI1Ten bHOCTb cyw I1n bH blX 
YCTaHOBOK 6KAM BO MHorOM 3aBMCI1T OT 

KOHCTPYKl\MM 11 COBepweHCTBa patioru 
TeXHonorM4eCKO~CMCTeMbl BeHTl1nill\liIl1 . 
( xeMbl 11 pe}l{l1Mbl pafioru BeHTl1nil
l\110HHbIX CI1CTeM HenocpeACTBeHHblM 
06pa30M orpaxaorcs Ha Ka4eCTBeHHbiX 
noxaaarenax rOTOBO~ npOAYKl\IiII1. B 

cxexax BeHH1nill\MI1 6AM nepeneuiaiorca 
11 nonaepraiorca TepMOBna}l{HOCTHO~ 

06pa60TKe COTHIii TblCil4 Ky6114ecKI1X 
MeTpOB B03Ayxa B 4ac, n03TOMY M3
MeHeHl1il cxex 11 pe}l{liIMOB pafioru B 
npcexr apyeaux cacrexax AOn}l{Hbl 6blTb 
BceCTopOHHe 060CHOBaHbl. Ilpyraa, He 
MeHee Ba}l{Hail 3aAa4a, - nOBblweHlile 

3cPcPeKTIiIBHOCTlii Ae~CTBYIOU1Ii1X BeHTIiI
nill\IiIOHHbIX yCTaHOBOK. 

(OBpeMeHHble 6AM 060PYAYlOTCil 
BeCbMa CnO}l{HblMM M BbICOKonpOIil3
BOAIiiTenbHblMIii BeHTliinill\IiIOHHbIMIii 
CIiICTeMaMIii iii yCTaHoBKaMIiI, ofiecne-ru
BalOU1Ii1MIiI TexHonorM4eCKI1~ npo uecc 
npoaasoncraa 6yMarlii. Ha seen nYTM 
ABM}I{eHlilil OT nanopuoro ilU1Ii1Ka AO 
uakara C nOMoU1blO BeHTliinill\IiIOHHbIX 
CIiICTeM cosnaerca He06xOAIiIMbl~ rep
MOBna}l{HOCTHbl~ pe}l{liIM B03AYWHO~ 

cpenu. oKpY}l{alOU1e~ nonOTHO. 
B MOKPO~ 4aCTlii MaWIiIHbl C nosepx

HOCTIii Bna}l{HOrO nonorua BblAenileTcil 
60nbwoe KOnl14eCTBO snaru B san 6AM. 
Cnonouiuo BeHTliinill\110HHblxYCTaHoBoK 
06pa3ylOU1li1ecil sonsaue napu OTBOAilTCil 
OT ceT04Ho~ 4aCTlii aa npenenu sana. 
npenorspauiaerca IiIX KOHAe HCal\liIil Hd 
oxpyxaouiax orpaxneaaax, coanaiorca 
He06xOAIiIM ue can IiITa pao-ru rlileHliI4e

CKlile ycnoBlilil Anil 06cny}l{IiIBalOU1ero 
nepcouana. Oc06eHHo aucoxae sune
neHMil BOAilHblX napos npoucxonar B 
CYWlilnbHO~ 4aCTlii MaWIiIHbi. Otiecne-reuae 
He06xOAIiIMbiX napaaerpos B03AYWHO~ 

cpeA~ AocTlilraeTcil opraH1iI30BaHHO~ 

nOAa4e~ csexero iii YAaneHlileM orpatio
rasurero B03Ayxa. 

Pal\MOHanbHoe pacnpeAeneHl1e 
nOTOKOB B03Ayxa, OnTliIManbHbl~ Bbl60p 
napaaerpoa iii KpaTHoCTIii B03AYXo06MeHa 
BcywlilnbHO~ 4aCH1 cnocoficrsyior noau
weHlillO npoaseonwrensuocru a crafiana
3al\IiIM patioru MaWIiIHbl, BblpaBHIiIBaHlil10 
npOcPliinil Bna}l{HOCTIii nonorua 6yMarM . 

C uenuo IiIHTeHClilcPIiIKal\1iI1iI CYWKIii iii 

coxpauieuas pacxona rennoru ua CyWKy 
6yMarlillii «aproua BCIiICTeMe BeHTliinill\1iI1iI 

Ae~CTBYIOU1Ii1X 6KAM npMMeHillOTCil 06
U1el13BeCTHble MeponplililTlilil: 

• paBHOMepHail nOAa4a paCXOAa 
uarperoro CYWl1nbHOrO B03Ayxa nOA 
Ka}l{Abl~ cywlilnbHbl~ l\l1nI1HAP; 

• BeHTMnill\liIil KapMaHOB Me}l{AY 
l\liInIilHApaMIiI; 

• YTMnlil3al\liIil rennoru B renno
ynosarensx nepsoji iii BTOPO~ cryneaeji: 

• nonorpes B03Ayxa Bxanopadiepax: 
• npliIMeHeHlile CIiIHTeTIiI4eCKlilXceTOK 

iii I1X nponysxa rOpil41i1M B03AYXOM. 
Pesynsraru oticnenosauaa BeHTliinil

l\IiIOHHbIX ClilCTeM 6KAM Mano~ iii cpeAHe~ 

npoaseonnren bHOCTIii CBIiIAeTen bCTByIOT, 

4TO CYU1eCTBYIOU1li1e cucrenu rexuono
rlil4ecKo~ BeHTMnill\l1li1, KaK npaaano, 
pa60TalOT C Mano~ 3cPcPeKTIiIBHoCTblO, 
TaK KaK cPaKTIiI4ecKail creneus YTlilnlil
3al\1iI1iI rennoru COCTaBnileT oxono 4 %. 
n03TOMY see oficnenoaauuue ClilCTeMbl 
BeHTliinill\1iI1iI MaWIiIH HY}l{AalOTcil B yco
BepweHcTBoBaHIiIIiI. 60nee3cPcPeKTIiIBHail 
pafiora ClilCTeMbi BeHTliinill\1iI11 MO}l{eT 
6blTb AOCTlilrHYTa aa C4eT npoaeaeuaa 
cneAYIOU1li1x MeponplililTIiI~: 

• 06ecne4eHI1e HepaBHoMepHo~ 

nOAa41i1 HarpeToro B03Ayxa (no 30HaM) 

l..\e1111101103a 6yMara KapTOH _ 60 
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no AJH1He CyWI-IIlbHOCi 4aCTI-I MaWI-IHbl B 

COOTBeTCTBl-I1-I C KI-IHeTI-IKOCi CYWKI-I no

IlOTHa (pac. 1) ; 
• aKTI-IBHail 1-1 uepaaaonepaaa npo

AyBKa MelKl\I-IIlI-IHAPOBbI X KapMaHoB, B 

KOTOpblX CKann1-1 aaercs BIlalKHblCi B03AYX 

C BblCOKOCi KOHl\eHTpal\l-IeCi BOAilHblX 

napos (pac, 2) ; 
• I-ICnOIlb30BaHl-le pereuepauva 

rennoru orpafio raaurero B03Ayxa B 

KOHl\e CYWKI-I AIlil noaorpesa np1-IT04

uoro B03Ayxa; 

• fionee nonuaa YTI-lIlI-l3al\l-Iil re
nnoru napoBo3AywHoCi CMeCI-I (nBC), 

YAaIlileMOCi OT MaWI-IHbl, C no aoun,o 
TenIlopeKynepal\I-IOHH~ annapaTOBX 

1-13 nIlaCTI-IH4aTbiX TenIloo6MeHHI-IKOB 1-1 

cKpy66epoB; 

• 041-1CTKa nOBepXHOCTeCi TenIloo6

MeHa TenIlOYIlOBI-ITeIleCi 1-1 xanopadiepca 
OT BOIlOKHI-ICTblX OTIlOlKeHI-lCi; 

• nonaoro 3aKpblTl-lil CyWI-IIlbHOCi 

yCTaHoBKI-I BeHTI-IIlill\I-IOHHbIM KOIlnaKoM; 

• nonorpesa CyWI-IIlbHOro B03Ayxa 

AO rexneparypu 70-110 °C; 
.I-ICnOIlb30BaHl-lil CI-IHTeTI-I4eCKI-IX ce

TOK C BblCOKOCi B03AyxonpOHI-Il\aeMOCTblO 

AIlil yCKopeHl-lil CYWKI-I 1-1 YCI-IIleHl-lil npa

lKl-IMa nOIlOTHa K aarperun l\I-IIlI-IHApaM; 

• oCYll\eCTBI-ITb nponysxy ceTOK 

C nOMOll\blO cerxonponyeuux KaMep, 

xoropue n03BOIlilIOT YAaIlilTb anary 1-13 

CeTKI-I, perynapoaan, pacxon B03Ayxa no 

Wl-lpl-lHe MaWI-IHbl 1-1 YIlY4waTb Ka4eCTBO 

npoAYKl\I-II-I; 

• AIlil nossuueuaa HaAelKHOCTI-I 1-1 

3KOHOMI-I4HOCTI-I pa60T~ TeXHOIlOrl-l 

4ecKoCi BeHTI-IIlill\1-I1-I peKoMeHAyeTcil 

npl-IMeHeHl-le npowexyrovuoro He3a

Mep3alOll\erO TenIlOHOCI-ITeIlil (3TI-IIleH

rIlI-IKOIlil) (puc, 3). 
Ha OCHOBe BblnOIlHeHHblX MHOro4I-1C

IleHHblX rennoaux pacxeroa 1-1 nposene

Hl-lil o6cIleAoBaHl-lCi CI-ICTeMblBeHTI-IIlill\1-I1-I 

AeCicTBylOll\I-I X 6KAM , YCTaHoBIleHa 

3aBI-ICI-IMOCTb BIll-lilHl-lil KOIll-l4eCTBa I-IC

napillOll\eCicil snara Ha pacxon B03Ayxa B 

CyWI-IIlbHOCi 4aCTI-I MaWI-IHbl. KOIll-l4eCTBO 

I-ICnapillOll\eCicil anaru no AIl 1-1 He CyWI-IIlb

HOCi 4aCTI-I YMeHbwaeTCil OT ceT04HOCi 

4aCTI-I K uaxary . CIleAOBaTeIlbHO, paC XOA 

B03Ayxa AIl5l aCCI-IMI-IIl5ll\I-II-II-ICnapI-IBWeCi-

U,
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Puc. 1. KI-IHeTI-I4eCKail Kpl-lBall CYWKI-I 6yMarl-l U 1-1 paCXOA B03AYxa L B OTAeIlbHblX 

30Hax CyWI-IIlbHOCi 4aCTI-I 6AM: 

1 - KI-I HeTI-I4eCKail Kpl-lBail CYWKI-I nOIlOTHa; 2 - pac4eTHbiCi pacxon B03Ayxa 

no 30HaM CYWKI-I, KOTOpblCi cnenyeroriecnevurs: 3 - AeCicTBI-ITeIlbHblCi pacxon 
B0 3Ay x a ; A - ofinacrs HeAocTaTo4HoCi nOAa41-1 paCXOAa B03Ayxa Ha cyuixy nOA 

l\ I-IIl 1-1 HAPbl N~ 1 - 23; B - ofinacrs 1-136blT04HOCi nOAa41-1 B03Ayxa, Heo6xOAI-IMoro 

AIl5l YAaIleHl-lil anara, npa HaXOlKAeHI-Il>1 nOIlOTHa Ha uarperux l\I-IIlI-IHApaX 

N~ 24 - 60. 

4 

3 

2 

1 

Pl>1c. 2. Cxexa npoAyBKI-I MelKl\I-IIlI-IHAPOBbIX npoCTpaHCTB HarpeTblM B0 3AYXOM: 

1 - nponyeo-u-aa nepdiopapoeauuaa rpyria: 2 - nOIlOTHO 6yMarl-l; 

3 - CYWI-IIlbHbICil\I-IIll>1HAP; 4 - CYWl>1IlbHail ceTKa; 5 - kanopadiep: 

6 - l\eHTpo6elKHblCi BeHTI-IIlilTOP; 7 - 3aCIlOHKa. 

61 __ l.\enfllonooa 6yMaraKapTOH 
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nBC OT 6Jl,M 
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PI1C. 3. Cxena YTI1J1113a~1111 TenJ10Tbl napoeosnyumoa CMeCI1 B CI1CTeMe TeXHOllOrl1yeCKoj;i BeHTl1ll11~1111 CI1CnOllb30BaHHeM
 
npOMe}l(yTOYHOrO rennouocarens:
 
1 - B03AyxOBOA Mil orsona napoaoanyumoti CMeCI1 OT CyWl1llbHOj;i yaCTI1 6YMaroAellaTellbHoj;i MaWHHbl;
 
2 - peKynepaTHBHblj;i ra30}l(HAKOCTHblj;i Tenllo06MeHHblj;i annapar CTpy6KaMI1, I1MelOl1lHMH nJ1aBHHKOBble pe6pa; 3 - ocesoji
 
BeHTHllIlTOP; 4 - }l(allI03H; 5 - CaMOOYHl1lalOl1lallCIl MeTalllll1yeCKall cerxa: 6 - nOAAOH; 7 - konnexrop: 8 - CTallbHoj;i
 
pe6pHcTblj;i eoanyxononorpeaarens (}l(HAKOCTHbli1 xanopadiep): 9 - B03AyxOBOA nOAaYH araocrpepuoro B03Ayxa;
 
10 - ~eHTp06e}l(Hblj;i BeHTl1llIlTOP; 11 - naposoa xanoputpep: 12 - nonaxa uarperoro CyWHllbHOro B03Ayxa nOAMawI1HY;
 
13 - BOAO-BOAllHOj;i Tenllo06MeHHblj;i annapar: 14 - eMKOCTb Allil aHTl1cjJpl13a; 15 - aacoc Mil nepexa-noi aHTl1cjJpl13a; 1611
 
17 - rennouocarens 113 CI1CTeMbl OTOnlleHI111 11 B TenllOBYIO cers: 18 - MewallKa Canekrponaararenen: 19 - perylll1pylOl1lHj;i
 
KllanaH; 20 - 06paTHblj;i KJ1anaH; 21 - MaHoMeTp; 22 - repxonerp: 23 - repnonapa: 24 - lll1HI111 pe~l1pKYllll~1111
 

napososnyuruoa CMeCI1 (15 %); 25 - KaMepa CMeWeHI111; 26 - ocesoa BeHTl1llllTOP Allil pe~l1pKYllll~1111 CMeCI1;
 
27 - peryJ1l1pylOl1ll1j;i wI16ep 6AM.
 

ca snaru AOll}l(eH cokpaurarsca no TaKoj;i TOY Hoe nOCTpOeHl1e KI1HeTl1yeCKoj;i Kpl1 BalOT nocne onpenenenus cyMMapHoro 
xe 3aKoHoMepHOCTI1. npl1 uananue BeH BOj;i CYWKI1 nyreMortiopa npof snaxuoro pacxona B03Ayxa, He06xOAI1MOrO Allil 
Tl1ll11~110HHOj;i CI1CTeMbl MaWI1Hbl pacxonu nonorua B HeCKOllbKI1X TOYKaX no Alll1He BeHTl1ll11~1111 Bcej;i CyWl1llbHOj;i yaCTI1 

CyWl1llbHOro B03Ayxa 11 napoaosnyuraoji CYWl1llbHOi1 YCTaHoBKI1. MaWI1Hbl. npl1 HecooTBeTCTBI1I1113MepeH
CMeCI1 (nBC) AOll}l(Hbl ycraaaenaaarscn L1I1CllO 30H BeHTl1ll11~1111 CyWl1llbHOj;i HblX 11 pacveruux pacxonos B03Ayxa I1X 
no 30HaM B COOTBeTCTBl111 C KI1HeTl1ye yaCTI1 MaWI1Hbl ycrauaanaaaerca npu perynapyior no oTAellbHblM 30HaM CyWKI1. 
CKOj;i KpI1BOj;i CywKI1. MepHo no YI1CllY rennopexynepauaounux B aexoropux cxexax rexuonoruue

llpa BblnOllHeH1111 6allaHcoBbiX I1Cnbl arperaros. B KOTOpblX yTI1lll1311pyeTcil CKOj;i BeHTl1ll11~1111 CYWI1J1bHblj;i B03AYX 
TaHI1j;i CyWI1J1bHOj;i yCTaHoBKI1 11 CI1CTeMbl rennora OTBOAI1MOj;i OT MaWI1Hbl nBc. nonaercs nOA Mawl1HY B 06l1l11j;i KaHall, 
BeHTl1ll11~1111 MaWI1Hbl xenarensao 60llee PacxoA B03Ayxa no 30HaM paCCYI1T~- 113 KOToporo OH nocTynaeT B pacnpe

llenncnoaa 6yMara KaPTOH"" 62 
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AenHTenbH~e B03AYXOBOA~ . B ~en H X 

H3Me HeHHH pacxona B03Ayxa, nona
aaenoro B pa3nH4Hbie 30Hbl Ma WH Hbl, 
~eneC006pa3HO npeAycMaTpHBaTb Ha 
pacnpenennrensuux B03 AYXOBOAaX pe
rynapyiouiae 3aCnOHKH ( wH6epa). 

B HaCTOHlI.\ee BpeMH B BeHTHnH ~H

OHHOI1 CHCTeMe COSpeMeHHblX 6bICTPO
XOAHblX WHPOKo¢opMaTHblx DAM yTH
nH3a~HH HH3Ko noTeH~HanbH0I1 renno ru 
YAanHeMol1 n BC oCYll.\eCTBnHeTcH B rpa 
CTyneHI-I: nepaas cryneus - Brennoyno
snrene N~ 1, aropas - B rennoynoeurene 
N~ 2 , rpersa - S cKpy66epe [1, 2]. no 
pesynsrara« 06cneAO BaHHH CHCTeMbl 
BeHTHnH~HH 6blCTpOXOAH0l1 MaWHHbl 
N~ 8 OAO «Kounonora» creneus yTHnH
3a~HH rennoru COCTaBnHeT: 5; 5 H 11 % 
COOTBeTCTBe HHO. 

AnH6yMaro- 1-1 xaprouonenarensuux 
MaWHH ManOI1 H cpeAHel1 npoH3BoAH
TenbHOCTH, B3aMeH cYll.\eCTBYlOlI.\l-IX He3
¢¢eKTI-IBHbIX cxen CHCTeM bl BeHTHnH ~1-I1-I 

DAM npennaraercs 60nee CO BepweHHaH 
cxena YTHnH3a~HH re nnoru Cnpoxexy
T04 HbiM TennOHOCHTeneM(pHC. 3) . OAHO 
H3 n p l-IH~ H n l-l an b H O HOBblXHa npaBneHHI1 
Hcnonb30saHHH HH3Ko n o Te H~Ha nb H0I1 

TennOTbl - YTl-lnH3a ~HH r ennor u BeHTH 
nH ~I-IO H HbIX Bbl6poCOB napoB03AYWH0l1 
CMeCI-I C nOMO ll.\blO npOMe}\(YT0 4Horo 
TennOHOCHTenH - 3THneHrnHKonH. 

n pH sxcnnyara~ H H THXOXO AHblX 
1-1 cpeAHeXOAHblX MaWHH BcneACTB He 
3arpH3HeHHH napOB 03AYW H0l1 CM eCH 
(Il BC) H HarpeBaeMOI1 BOAbl BonO KHO M, 
cKpy66epbl aa 60nbWHHCTBe MaWHH HnH 
OTCyrCTByIOT, HnH He pa60TalOT. B3HMHHI1 
nepi-l OA rOAa nOBepXHOCTbTenno06MeH a 
re nnoynosarens BTOPOI1 cr yneua (TY-2) 
noxpuaaercs nbAOM, BcneACTBHe r oro. 
4TO napoaoanyuruaa CMeCb COAep}\(HT 
fionsuioe KonH4 eCTBO BOAH HblX napos. 
B pesynsrar e sropa s cry neus yTHn l-l 3a
~H H raxxe OKa 3blBaeTCH B Hepa604eM 
COCTOH H1-1 H. B pati ore OCTaeTCH nHWb 
nepaas cry neus YTHnH3 a ~I-IH re nnoru B 
rennoyncs arene TY-l CKnA MeH ee 5 %. 

TaKHM 06pa30M, cYll.\eCTBYlOlI.\aH CH
CTeMa yrHnH3 a~HH r ennoru oTpa60Ta H
aoro B03Ayxa pafioraer He3¢¢eKTHBHO H 
HY}\(AaeTCH B cO BepweHcTBo BaHHH . Te M 

60nee OHa He06xOA I-I Ma nocne nposene
HI-IH M OAepH H 3 a ~H H napOKOHAeHCaTH OI1 
CHCTeMbl (n KC) DAM H KAM, npOH3BO
AHTenbHOCTb KOTOpblX CYll.\eCTBe HHO 
YBenI-l4HBaeTCH. 

Hau tion ee HaAe>KH bll1 1-1 3¢¢eK
THBHbl11 cnocof YTHnH3a ~HH rennoru 
- Hcnonb30BaHHe npOMe}\(YT04Horo 
TennOHOCHTenH - aHTH¢pH3a [1]. AH
TI-I ¢PH3 - He3aMep3alOlI.\aH >KHAKOCTb, 
npencraanmouias C060H BOAHblH pacrsop 
3THneHrni-lKOnH C 0 (58 %). CxeMbl C

2H 6 2 

npOMe>KyT04Hb1M TennOH OCHTeneM npa

MeHHIOTCH ua 6blCTPOXOAHblX DAM: 3AG 
«ltlHTepHewHn Ileanep», OAO «BbI60pr
CKaH uenmonosa», OAO «MoHAH CJlnK». 

OAHaKo AnH TI-IXOXOAHblX H cpense
XOAHblXMaWHHTaKHXcxex HeT. n03TOMY 
paapatioraua cxexa yrHnH3a~HH r ennoru 
or patior aaaoro aosnyxa CnpHMeHeHHeM 
npowexyro-u- oro TennOHOCHTenH AnH 
MaWHH ManoH H cpe AHeH npou aao

AHTenbHO CTH . np eAnO>Ke HHaH cxena 
ocotieuao 3¢ ¢ eKTHBHa B 3HM HI-IH ne
PH OA rona, TaKKaK creneus YTH n I-l3a ~HH 

r ennoru MO>KHO AOBeCTH AO 29,5 %, a 
npa AononHHTenbHoH yCTa HoBKe >KHA
KOCTH oro «anopu rpepa - AO 39,1 %. 
AnH 04HCTKH oTpa60Ta HHoro B03Ayxa 
OT BonOKHa uenecootipasuo npHMeH HTb 

}\(anlO3H4 HcaM004HlI.\alOlI.\YlO cH MeTan
nH4ecKYlO cerxy 5. 

llepaaa cryneus YTHn H3a ~H H renn o
Tbl nBCssmonaeaa BBHAe pekynepat ue
uoro Tenno06 Me HHHKa 2 co CTanbHblMI-I 
Tpy6KaMH, I-I Me lO lI.\ HMH np onons aue 
pe6pa. npOAonbHble nnaBHI-I KOBble pe6pa 
3Ha 4HTenbHO ysenH4HBalOT nepeAa4Y 
r ennot u OT nBC K aHTH¢p H3Y H He 
oxaaua aor cyutecrseuuoro a3pOAH Ha
MH 4ecKoro conpOTHBneHHH ABH>KeHHIO 
TennOHOCHTenH. llpa 3TO M, Ka K noxasu 
BalOT r ennosue pac-rer u CHCTeM bl BeH
THnH ~H H 6yMaroAenaTenbHO H MaWHHbl, 
YTH nI-l3 a ~HH rerinoru B nepsoji cTyneHH 
COCTaBnHeT 10,7 %. 

Bropas cryness yr HnH3 a ~ HI-I rennoru 
(AO 3,7 %) CBH3aHa CAOnOnH I-lTenbH blM 
nonor pesoa aHTH¢p1-l3a (c 35 AO45°C), 
KOTOpblHoCYll.\eCTBnHeTcH B BOAO-SOAH 
HO M ceK~Ho HH oM Tenn o06 MeHH I-l Ke Hn H B 

Tenno06MeHHHKe rana «rpyfi a Brpytie». 

TennOHOCHTeneM 3AeCb cnY>KHT 06paTHaH 
cere aas BOAa . llepenava rennoru OT 

aHTH¢pH3a K Hapy>KHoMy B03AYXY npo
HCXOAHT B nnaCTI-IH4aTOM >KHAKOCTHOM 
xanoparpepe. B KOTOpOM aTMoc¢epHblH 

B03AYX uarpeaaerca C - 25 AO + 20 °C. 
Tpersa cryneus YTHnH3a~HH HH3

Ko noTeH~HanbHOI1 r ennor u (AO 15 %) 
oCYll.\eCTBnHeTcH nocpencrsox peuapky
nH~HHnBC npH eecMeWeHHI-IC XOnOAH~M 

Hapy>KHblM B03AYXOM. Ha au xone 1-1 3 
KaMepbl CMeweHHH CYWHnbHblH B03AYX 
HMeeT TeMnepaTypy + 25,5 0C. 

AononHHTenbHbfH nonorpes cywHnb
uoro B03AYxa AO50-70°C npoH3BoAHTCH 
nH60 B naposo« xanopurpepe, nH60 B 

>KHAKOCTHOM «anoparpepe. lloaepxuocrs 
uarpeaa naposoro xanopudiepa esrnon
HeHa H3 cransusrx HnH naTyHHblx rpyri 
co cnHpanbHo-HaBHBHblMH pe6paMH H 
COCTaBnHeT 143,5 M2, a pacxon napa 

nopsn xa 850 Kr/4. 
B neTHHH nepuon rona creneas yTI-I 

n1-l 3a~H H Te nnOT~ npH Hcnonb30BaHHI-I 
r pex cTyneHeH MO>KeTCOCTaBI-ITb 22 %, a 
4eTbipex cryne ueti - AO 30 %. 

YeTBepTaH cryneus YTHnH3a~HH 

re nnoru (AO 9,6 %) BKnlO4aeT Bce6H no
norpes cywHnbHoro B03Ayxa B >KH AKOC
TH OM xanoparpepe, B KOTOpOM rpelOlI.\HM 
TennOHOCHTeneM HBnHeTCH KOH AeHcaT 
nocne cenapaTopa nocneAHeH napoBoH 

rpynnu cywHnbHblx ~HnI-lH APoB. 

npeAnO}\(eHH aH cxexa BeHTHnH ~HH 

C npOMe}\(YT04 HblM TennOHOCHTeneM 

AnH MaWHH ManoH H cpeAHeH npoas
BOA HTenbH OCTH He 3aBHCHT OT Bnl-lHHHH 
HH3KHXrex neparyp oKpy}\(alO lI.\eH cpenu 
B 3HMHHH nepuon rona 1-1 n03TOMY HB
nHeTCH HaAe>KH OH H 3KOHOMH4 HOH npa 
3 K c n nyaTa ~HH DAM H KAM. TaKaH cxexa 
Y T H nH3a ~HH r ennor u nBC C nonouruo 
npO Me>KyT04H Oro TennOHOCHTenH ripen

noxeua AnH peanuaauaa Ha DAM, OAO 
«TexHH4 ecKaH 6yMara», r. PbI6HHCK. 

npH MO Ae pHH3a ~HH napoKoH
AeHCTHbl X CHC TeM cy wl-lnbHblx YCTa
HOBO K He06xOA I-I MO npoH3BecTH H pe
K O H CTPY K ~HIO CHCTeM BeHTHnH~HH . 

TexHHKo-3KoHoMH4ecKoe 060cHoBaHHe 

no p eKo HcTpYK~HH CHCTeMbl Be H T HnH ~H I-I 

cBHAeTenbcTsyeT 0 ~eneco06pa3HocTH 
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BHeApeH~~ npeAnOmeH H~X MepO np~

H~C1, xoropue n03BOn~IOT nOBbIC~ T b 

npO~3BOA~TenbHOCTb MaW~H Ha 10 % 
~ coupanrrs sarparu re nnor u Ha cyuixy 
6YMar~ ~n~ «aproua Ha 8 %. 

TexH~Ko-3Ko HoM~4ecK~e pacxeru 
no MO AepH~3aL\~~ C~CTeMbl Be HT ~ n ~L\~~ 

Ei}J,M - 6, 000 «Oxynoscxan 6YMam Ha~ 

¢a6p~Ka» nOKa3b1Ba1OT, 4TO aa C4eT co
eepureacrsoaaaaa C~CTeMbl BeHmn~ L\~~ 

cyw ~nb HoC1 YCTaHoBK~ roAOBOC1 3¢¢eKT 
COC TaB ~T 5,4MnHpy6., npa cpoxeoxyna
eMOCT~ ADonao ro rona. 

(nHCOK nareparypsr. 
1. 60HKOB n.M. Iloau ureaae 3¢¢eK

T~BHOCT~ CY WK~ nyrex MOAepH~3aL\~~ 

napOKOHAeHcaTHblX WCTeM 6yMaroAe
nareneaux, xaproaonenarensuux Ma W~H 

~ rorhpcarp eraroa . Cn6. : Cflfi rTypn, 
2014. - 511 c. 

2. naKoMKHH B.IO., 6enbcKHH A.n. 
TennoMacco06MeHHoe 060pY AoBaH~e 

npe A np~~T~C1 (cywHnbHble yCTaHoBKH): 
y4e6 Hoe nocotiue. Cn6 .: ens rrvrn. 
2006. - 100e. 

3. 60HKOB n. M. Tennorexuaxa 
uenmonoaao-tiyaaxnoro npoaaaoncraa. 
Tennoanepreruxeckae ~ rennorexaono
r~4eCK~e yCTaHoBKH: y4e6Hoe nocotiue. 
Cn6. : Cn6 rTypn, 2002. - 117 e. 

IDogBognm Um02U... 
KOMnaHHllTet ra Pak®, MHpOBOC1 nHAep Botinacru nepepatiorxa Hynaxoaxa nponyxroa n ~TaH ~~ , npencrasana «Orner 06 

YCTOHllHBOMpa3BHTHH», nOCBHlL\eHHblC1 eeAocmmeH ~~ M B06n a CT~ axonoraa, CO L\~ an b H O C1 OT BeTCTBeH HOCT~ ~ 3¢¢eKT~BHoro 

yn pasneuaa. 

B 2015 rony KOM naH~H A06~n aCb 3 Ha4~TenbHoro nporpecca Bofinact u yCTo C1 4HBOro pa3 B~T~ H. OCHOBHbIM~ AocT~me H~ HM~ 

Bpaaxax peanasauaa CTpaTerH HYCTo C1 4 ~ BOro pa 3 B~T HH crann: 
• BblnyCKyna K o B K~ Tetra Rex®Bio -based - nepsoa BM~pe ynasoaxa. H3roToBneHHoC1 ~ C K J1 10 4HT enbH O ~3 B0 306HoBn~ eM b lx 

MaTep~ an o B pacrurensuoro npoacxox neuua. }J,aHHbl C1 ¢opM aT6bln BblBeAeH aa PblHOKBsuaape 2015 rona. 
• Bunyc« pesomouaosaoro ynaxososuoro aBTOMaTa Tetra Pak® E3, B KOTOpOM AllHcTepHn ~3a L\ ~ ~ ynaxoeo-moro MaTe p~ 

ana ~ cnon b3yeTc ~ He nepexncs BOAopOAa, a anenr pouaue J1Y4~ e-Beam, 4TO n03BonHeT 3Ha 4~TenbHO CO Kp a T~Tb norpefineuae 

3 HeprM ~ , a TaKme CH~ 3 ~T b B0 3AeC1cTB~e Ha oxpyxao uiyo cpeny. 
• CYLl\eCTBeHHble ycnexu B06n aCT~ B HeApeH ~~ C ~CTe Mbl ynpaeneuns oxpauoa 3AOPOBbH ~ 6e30naC HOCTblO TpYAa Ha rno

6anbHOMYPOBHe. l..(enb KO M na H ~ H - ce p T~¢ ~ Ka L\ ~~ acex n pO ~3 BOACTBeH H blx nnOLl\aAOKno crasnapry OHSAS 18001 AO KO HL\a 
2016 rona. Ha AaHHblC1 MOM eHT cooTBeTcTBY IO Ll\ ~C1 ce pTH¢ ~ KaT nony4HnH 50 % ¢ a6pHKTetra Pak no sceay M ~ P Y, 410 aa 42 % 
npeasunaer noxaaarena 2013 rona. 

• nOAAepmKa KOM na H~ eC1 Tet ra Pak npoekroe KOn J1 e KT~ B Horo n po~ 3 BoACTBa MonOKa B EiaHrnaAew, KeH ~~ , Haxaparya ~ B 
Illpa-Jlauxe B 2014 roAY. a TaKme BCe uerane, rne a H an o r ~ 4 H a ~ ~H H L\~ aT~Ba 6blna BHeApeHa BHa4ane 2015 rona, Pean ~ 3 a L\~~ 

nporpaM Mbl otiecnevaaaer nonrocposuu e nOCTaBKH Ka4eCTBeHHoro MonOKa H3 MeCTHblXx0 3~C1cT B 6e3 nosuureuaa C TO ~MOCTH 

ero npoaaeonctsa. no ~To ra M npownoro rona H a~60nee nonomHTenbH ble pesynsrar u 6b l n ~ 3 a¢ ~Kc~ pO Ba H b l B Eaarnaneur, rAe 
sa nepuon C2012 no 2014 roAbl c peAH~C1 emeMec~4Hbl C1 «4~CT b l C1» AOXOA ¢epMepoBsupoc C70-90 USD AD 245 USD. 

• nOAAepmKa nporpaax ur xonsaoro n ~Ta H~~, K01OPYIO EilOpo npOAOBOl1bCTBeHHoro pa3B ~ T~~ Tetra Pak oxaauaaer npasa
TenbCTBaM~ 3a Ka34 ~ KaM KO M na H ~~ no BceMy M ~PY . B 2014 rOAY MonOKOHn ~ APyrHe nararensuue H a n~ TK~ Byriaxoaxe Tet ra 
Pak n on Y4 ~nH 66 MnH W Kon bH~ KO B . 4TOcrane pexopnoa sa BCIO ~ CTOP ~IO peanuaauaa ~H H L\ ~aT~ B bl. 

• BblBOA ua PblHOK ceuuie 20 -T~ HOBblX nponyxroa, paspatioraxsux cneuaansuo An ~ Mano06ecne4eHHbix norpetiareneti 
H3 60nee 4eM 10 crpas Bpanxax nporpanau « norpy>KeHHe BnHpaMHAY» (Deeper in the Pyramid, Di P) Bnepso« xaaprane 
2015 rona, 06beMbi nponausux ynaxoso« Bcpa B HeH H ~ CTeMme nepaonon npownoro rona npa 3TOMaupocn« Ha 12%. 

«nOAXOAKOMna H~H Tetra Pak Ksonpocaa YCTo C1 4 ~BO ro pa 3 B ~T~H uepaapusao CBH3aH Cee AeB~ 30 M - «Coxpaas a nyllwee» 
(PROTECTSWHAT'S GOODTM). OHorpax aer aauie crpeaneaue coxpauars MaKcHManbHYIO nonssy nponyxros n ~T aH ~H CnOMO Ll\blO 
pe weH ~ C1 AllH nepepatiorxa ~ ynaKoBK ~ . KpoMe ro ro, Haw Ae B ~ 3 nonpasyaeaaer 3a Ll\~ TY nlOAe C1 (Ka K COTPYAH~ KO B K O M n a H ~ ~ . 

TaK H06Ll\eCTBa B L\enOM ) H3a60Ty 0 6YAY Ll\eM - 6YAYLl\eM HaweC1 nnauersr, 6YAYLl\eM uaurax 3aKa34~KOB ~ Hac c a M ~X, - OTMeT~n 

AeHHHCl10HCCOH(DennisJonsson), npeaaaesr ~ reHepanbHblC1 A ~peKTop TetraPak. - Teneps, xorna OO H ony6n ~Ko Ba na « l.\enH 
YCToHllHBoro pa3BHTHll Ha nepHoA AO 2030 rona», n pH H L\ ~n b l YCToC14~BO ro pa3B HT ~ ~ 6YAyT ace60nbwe ~HTerp~ po BaTbc H B 
AeHTenb HOCTb K OM na H~C1 no sceay MHPY. COB MecTHoCHaW ~ MH COTpYAH ~ Ka M ~ ~ 3aKa34 ~ Ka MH Mbl np Hno m~ M Bce He 0 6 xoA~Mble 

yc~nH ~ AnH AOCTHme H H~ L\eneC1, nOCTaBneHHblXOOH». 
4T06bl 0 3HaKOM~ TbC~ C«OT4eTOM06 yCToC1 4H BOM pa3B~m H » (Sustainability Report ) Ha aHrn~C1cKoM ~3 bIKe, n poC1 A ~ T e no 

CCblnKe www.tetrapak.com/sustainability 
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