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H. C. He-raea. cOHcKaTellb. cn6 rTY Pfl 

3a py6elKoMnapoxouneucaruue CI-ICTeM bl 6yMaro - 1-1 xap­
rouonenarensuu x MaWI-IH (5AM. KAM) BKnl04alOT B ce6il na­
poaxe xropu (repwokownpeccopu) (pHC. 1. 2) . 

Ilpoueccu, npoucxonaum e B na po CTpY ~HO M 3lKeKTope 
(repaosonnpeccope), onucuaao rca TpeMil 3aKOHa MI-I : 

a) 3aKoHoM coxpaueuua 3Hepr l-l l-l 

i P + U i H = (1 + u) i c' 

i P ; i H ; i c - 3HTanbnl-l l-l patio-rero 1-1 I-IH lKeKTl-lpyeMoro 
nOTOKa AO3lKeKTopa 1-1 

CMe waHHoro nOTOKa nocne 3lKeKTopa. 
K03<\><\>1-I 1.\I-I eHT I-IHlKeKl.\1-I1-I u , 1. e. OTHO We Hl-le MaCCOBo ro 

nOTOKa I-I HlKeKTl-l pyeMoro nOTO Ka K MaccoBoMy nOTOKy patio­
xero nOTOKa, paaen 

u =G H/GP . 

6) 3aKO HOM coxpaaeuua ~·l a C C bl 

rne Gp ; GH; Gc- MaCCOBble pacxoau patioxero, 1-1 HlKeKTI-I pye­
Mora 1-1 CMewaHHoro nOTo KoB, Kr/ ceK. 

B) 3aKO HOM I-IMnynbca cl-ln 

f 1 

GP co Pi + GH co HI - (GP + GH) co 3 = P3 f 3 + JPdf - (PPI f PI + PHI f HI) , 

f 3 

l.\ ' ntOl103J 6YMllraKapTCili ' . ' , I ' : .. • 52 

Puc. 1. n ap o CT pY~Hbl ~ repvoxown peccop: 
1 - wTypBan; 2 - narpytio« ocrporo napa; 3 - conno; 
4 - KaMepa CMeWeHl-l il ; 5 - AI-I<\><\>Y3 0P; 6 - npl-l eMHail 
KaMepa; 7 - narpyoo« 3 lKe KTl-l pyeM o~ CMeCI-I. 

i-p 

. , 
t ' e 

~ 

I 

I 
I 

t 'e 

I 
I 
I 

L-H 

I 
sI 

Sf' 3~ s;«, 

PI-I C. 2. Ilpoue cc CMeWeHl-l il nOTOKOB so na uo ro napa 1-1
 

I-IH lKe KTl-lpy eM o~ CMeCI-I B n ap oCTpY ~ H O M 3lKeKTope B (i - S)
 
- Al-la rpaMMe.
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rnew P1 ; CO Hl ; (I) 3 - CKOpOCHl pafioxe ro VI VlHlKeKTVlpyeMoro 
nOTOKOB BO BXOAHOM CeyeHVIVI KaMepbl CMeweHVlB VI cweuiau­

aero nOTOKa B BblXOAHOM CeyeHVIVI :n of1 KaMepbl , MiceK; P PI ; 

PHI; P 3 - CTaTVlyeCKVle AaBJleHVl il paoosero VI VlH lKeKTVlpye­
'·lOro nOTOKOB BO BXOAH OM CeyeHVI VI Ka Mepbl CMeweHVl B VI 
cseurauuoro nOTOKa B BblXOAHOM CeyeHVI VI KaMepbl CMewe­

H~ il, H/M2; f P1 ; f H1 ; f 3- nnOl11 aAVI CeyeHVl f1 pafio-rero VI 
HH lK eKTVlp ye~lOro nOTOKOB npu axone B KaMepy CMeweHVlB VI 
O-ieWa HHOro nOTOKOB Ha Bbl XOAe Vl 3 KaMepbl CMeweHVlB, M' ; 

JP df - VlHTerpan Vl Mnynbca cVln Ha 60KO BylO nOBepXHOCTb 
KaMepbl CMeweHVl B. 

B Aef1 CTBVlTen bH OM CTPYf1 HOM annapare npouecc Vl HlKe K­
4~~ npoucxonar C nor epan«. npa 3TOM 3HTponVl il CVlC TeMbl 
parter. 3HTanbnVl il cxaroro nOTOKa B Aef1CTBVlTenbHOM anna­
pare onpenenserca ypaBHeHVleM 

i (= (i P + u i H ) I ( 1 + u) . 

(OBepweHCTBO CTPYf1HbIXannaparoe oripenenserca akcep­
nlT~ Y eC K Vl M K03¢¢VlllVleHTOM ncnesuoro Aef1CTBVlil, npencras ­
naouiero C060f1 or uoureaae axceprua, nonyyeHHOf1 VlH lKeKTVI ­
pyeMblM nOTOKOM, Ksxceprv«, 3aTpayeHH0f1 pa60YVlM nOTOKOM: 

rAee P ' e H ' e c - YAenbHble 3KceprVl Vl patioxe ro. Vl HlKeKTVlpye­
Mora ~ ClKaTO ro nOTOKOB. 

Pa60Ta paBHo¢a3HblX annapar os Cynpyr Vl MVI cpeAaMVI B 
J Ha 4 ~ Ten b H 0 f1 CTeneHVI 3 a B ~C Vl T OT CTeneHVI ClKaTVl il VlHlK eKTVI­
pyeMO f1 cpcnu, a TaKlKe OT CTe neHVI pacwVlpeHVlB pa60Yef1 cpe­
Abl. nOA cre neuuo ClKaTVl il nOHVl MaeTCB or uoureuae KOH eYH O­
ro Aa BneHVlil ClKaTVlB K HayallbHOMY, T. e. P el P H' Creneuuo 
pacw ~ pe H VlB pafiosero nOTOKa Ha3blBaeTCil oruoureuue Hayanb­
soro AaBlleHVlil napa nepen conno« K KOHeYHOMY AaBlleHVl IO 
saconnox, T. e. P pi PH' no Ben Vl YVl He ClKaTVlil VI pacurapeuas 
napocrpyii Hue KOM npeccopbl 11 KnaccVI ¢ Vl ll Vl PYIOTCB . 

npVl MOAepHVl3allVlVl napOKOHAeHcaTHbl X CVlCTeM 6,[\M VI 
KAM ucnonssyorca napocrpya sue KOM npeccopbl C60nbW0f1 
crenesuo ClKaTVlil VI C60nbW0f1 cr eneauo paCWVlpeHVlil. Taxae 
annapar u 06blY HO npVlMeHBIOTCB Bycrauoesax. rne r peoyer ca 
nOM eplKVl BaTb rny60 KVlf1 BaKyyM. B AanbHef1W eM 6YAeM Vl X 
Ha3b1BaTb napocTpyf1HbIMVl3lKe KTopaMVI. Creneus pacuiapeuaa 
pa604ero nOTOKa B 3lKeKTopax TaKlKe BeCbMa 3HaYVlTellbHa. 

OTHoweHVl e AaBneHVlf1 pafiox ero VI Vl HlKeKTVlpyeMoro nOTO KOB 
nepen sxexro pox Ppi PHTaKlKe BO MH oro pas 60nbwe KpVl TVI­
4ecKOro OTfIOWeHVlBAaBneHVlf1 . Creneus ClKaTVlil, c03AaBaeMaB 
TaKHMH annaparan a Pel P H:<: 2,5. 

no BenVl4 V1H e CTeneHVI ClKaTVlB VI CTeneHVI pacuiapeuas pas­
Holjla3Hbie CTpYf1 Hble annapar u AenBTCB cneAY lO l11 V1 M06pa30/.1 : 

1. AnnapaTbl C60nbW 0f1 cr eneuuo pacuiapeuas VI yMepeH­

5)	 HO ~ creneuuo ClKaTVlB (napocrpyauue koanpeccopu ) . Creneus 
Of( anl ~ HaXOAVlTCil B npenenax 
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PVl C. 3. TVlnVl4HaB cxena napoKoHAeHCaTH Of1 CVl CTeM bl AnB
 
patioru nOl11V1nb HOro llVlnVlHApa CVlcnonb30BaHVleM
 
r epaokonnp eccopa: 1 - nOl11l1n bHbl f1 llVlIlVlHAP; 2 - rep no­

KOM npeccop; 3 - ceriaparop N! 1; 4 - cenapar op N! 2;
 

5 - naposona aoa Tenno06MeHHVlK; 6 - KO HAeHCaTHblf1
 
Hacoc; 7 - perynVlpylOl11V1f1 knana«: 7 - nap Vl 3 KOTenbH Of1;
 

8 - KOHAeHcaT B KOTenbHylO.
 

2,5 :<: P ( I P H :<: 1,2 . 

2. Annaparu C 60nbW0f1 cren exuo pacuiapeuaa VI 60nb­
woii creneuuo ClKaTVlB (napocrpyaaue 3lKeKTopbl) . Ta xae an­
naparu npVlMeHillOTcil Bycrauo axax, rne rpeoyercs nOAAeplKVI­
aars rny60KVl f1 BaKyyM. Cre neus ClKaTVlB, c03AaBaeMaBTaKVl MVI 
annapaTaMVI, COCTaBll ileT 

P el P H:<: 2,5. 

3. Annaparu C601l bW0f1 cr eneuuo pacurvpeuas VI MaIlOf1 
cr eneuuo ClKaTVlil 

(napocrpyauue VlH lKeKTopbl). Creneas pacwVlpeHVlil patio ­
sero nOTO Ka B Vl HlKeKTopax 3Ha4V1Tell bHa, HO creneus ClKaTVlB 
Malla: 

P( I P H s 1,2 . 

B60ll bwVl HCTBecnysaea npa pacxere CTPYf1HbI X xoxnpec­
CO pOB peuraicrcs ABe3aAa4V1 : 

53 :".
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PIIIC. 5. Cxena nogKl1lOyeHIIIR repnoxownp eccopa K 

n apoxouneucaruos CIIICTeMe 6yMaro- IIIjllll1111 

5 

Pille. 4. Cxena napocHa6}t{eHIIIR naposoji rpynnu l.\I11I1 I11Hgp OB 

C npIIIMeHeHllleM repnokownp eccopa: 1 - naposaa r pynn a 

CYWlIIl1bHblX l.\I11I1I11HgpOB; 2 - repaoxoxnpeccop: 
3 - cenapaTOp rpynnu: 4 - KOHg e HcaT Hbliil Ha c o c ; 

5 - peryl1l11pylOllIllliiI xn anau: 6 - napoeosnyu mas CMeC b K 

BaK y y MHoiil CIIICTeMe; 7 - nepenyck KOHge Hc aTa 1111160 B 

g p yroiil cenaparop, 1111160 B 6aK coopa KOHge HcaTa. 

1. Onpeneneun e g OCTIII}t{ IIIMoro K03 cPcP IIIl.\lIIe HTa IIIH}t{e Kl.\111111 

u npn 3a ga HHbix napanerp ax patiovero 111 IIIH}t{e KTlll p y e Moro 

n OTOKOB nepen annaparo» 111 3a ga HHoM nasneu 111 111 c }t{aTIIIR P ( • 

2. Onpeneneuu e g OCTIII}t{IIIMOro g a Bl1eHIII R c }t{aTIIIR P ( npa 

3ag a HHbix napanerpax patio-rero 111 IIIH}t{e KTlll py e Moro n OTOKOB 

nepen annaparo« 111 3agaHH o M K03 cPcPIIIl.\lIIe HTe IIIH}t{e Kl.\111111 U • 

M e To g IIIKIII 111 nplll Mepbl pe weHIIIR 3TIIIX 3a ga4 npencrasne-
Hbl B [1]. 3g ec b }t{e n p IIIBege Hbl pacseru OCHOBHbl X reone rpa­
4eC KIIIX pasa epos napocrpyiiaux »se xropoe. 

llapocrpytiuue 3 }t{e KTo p bl B cxenax MogepHlII3a l.\111111 n K C 

BblnOI1HRIOT cl1egYlOllI llle cPYHK l.\IIII11 : 

- p a 6 0 Ta lOT BMeCTO Ba Ky y MHoro Ha c o c a; 

- npegHa3Ha4eHbi gl1R ygal1eHIII R aosnyxa 111 3 napoxounen­
caTHoiil CIIICTeMbl CyWlIIl1bHOiil YCTaH OBKIII; 

- cosnaicr He06xoglllMbliil BaKyyM B nocnenaen cenaparo­
pe nopsnua 0,07 ~1na; 

- 3KOHOMRT rennory napos BCKlllnaHIII R B cenaparo pe. 
- yaen lilY 111 BalOT nepenanu gaBl1 eHllliiI Ha Ka}t{ gylO n ap o-

BylO rpynny; 

P, 
pE 
nE 

(1 
3 ~ 

(2 

Hbl 

2 - p eryl1l11pylOllIllliiI xnanau: 3 - oxnaxn aio utee ycrpojicrao 
KapToHogel1aTel1bHoiil MaWIIIHbl: 1 - repa okonnpeccop: 

na] 

( OY); 4 - naposas rpynna CYWlIIl1b Hbl X l.\I11I1 I11HgpOB; rp'l 

5 - cenaparop: 6 - KOHg e HcaTHbliil uacoc: 7 - n ap 111 3 

KOTel1b HOiil; 8 - KOHg e HcaT B KOTel1bHYIO; 9 - KOHgeH caTHbliil 6aK. 

nBT 111 BBT - napo BogR Hoiil 111 BOg OBOg RHOiil TenI1 0 0 6 MeHHH KH; 

KeD 111 K n - B03 BpaT KOHg e HcaTa c Kal1o p HcPePOB 111 npoassoncrea. 

- n0 3B0l1 RIOT YCTa Ha BI1HBaTb He06 x ogH Mbi e Te Mn epaTYP­

Hbl e r p acPIIIKIII CYWKH, Ta K KaK g aHH aR rpynna l.\HI1HHgpOB pa­

60TaeT a BTOHOM HO H He CBR3a Ha c gpyrH MH rpynnaau : 

- c HH}t{a IOT neperp es n apa, nocrynaxnuero ua CYWlIIl1bHble 

l.\HI1I11Hgpbl. 

Oc o 6 e HHO 4aCTO napoax exropu npIIIMe HfllOTcfl B nKC c 
1101ll111l1bHb1MIII l.\I11I1I11HgpaMH (puc. 3). Jlourunsaue l.\IIII1HH/1Pbl, TO 

Ha KOTOpbl X aupatia ruaaercs caHIIITa pHo-rHrllleHH4ecKaR 6y ­ p a 

Ma r a, p a60TalO T, KaK npanun o, 1111160 HHgIIIBHgyal1bHO, I1H6o La 
BMe CTe c gocy w HBalO llIe iil rpynnoiil CYWlIIl1bHblX l.\IIII1HHgpOB. B cp 
3TH X YCl10B HRX napoax exrop nplllMeHReTCR gl1R cHa6}t{eHH~ KC 

napo» 11111 6 0 can oro 1101ll111l1bHOrO l.\IIII1HHgpa, 1111160 gl1R n0/1a 4f1 nc 
n apa (npcner uoro 111 napos BTOpIIIYHOrO BCKHnaHIIIR) or cena­

paropa 11 01llHI1bHOro l.\IIII1HHgpa ua rpynny gocywHBalOllIHX lIll ­ KC 

I1HHgp OB . B 0 6 0HX CI1Y4 a RX IIICnOJ1b30BaHHe napoaxex ropa Lc 
cnocoocrsyer 3 KOHOMHIII rennoru B cxenax napOKOH/1eH CaT­

Hbl X CIIICTe M CY WlIIl1bHblX YCTa HOBOK. K( 

npIIIM eH eHlll e repn okonnpeccopoa [1. 2] B napOH/1eHCaT­ H 

HblX cxexa x CYWIIII1bHblX YCTaHo Bo K 6 yMaro- H «aprouonenarens­

llenmonoaa 5yMara KapTOH • 54 I' • I' ;... 



CTBO 

i-i 6aK. 
HIo1KIo1 ; 

\CTBa. 

oaryp­
JB pa­

nbHble 

nKC C 

lHApbl, 
all 6y ­
, nlo1 60 
pOB . B 
>t<eHIo111 

10Aa'1Io1 
. cena­

,Io1 X 1..\101 ­
,KTop a 
,eHcaT-

L, = /.,.£ 

5 

PIo1 C. 6. llpouecc 101 3MeHeHIo1R COCTORHIo111 aonsaoro napa B 

peAYKl\101 0HHo-OXn aAlilTenbH OM YCTp o ~ CTBe, yC Ta HoBne HHoM 
nepeA cywlilnbHoi-i YCTa HoBKO~ : 

(1- 2) - npouecc peAYl\ lo1pO Ba HIo1 11 napa npa nocrosuuoa 
saranbn101 101; 
(2- 3) - 101 306ap Hbl~ npouecc oxna)t(AeHIo1R neperperoro napa. 

HblXMaWIo1 H (pac. 4 101 5) nossonser 06eCne'1Io1Tb He3aB Io1 CIo1 MOCTb 
napocHa6)t(eHIiI RHa axone BAaHHylO napoeyiorpyn ny OTAPyr lilx 
rpynn. Ilplil 3TOMotipaayerca 3aMKHyraRno napy cxena. 

no 3TIo1M cxexa« cBe)t(lo1i-i nap AaBneHlileM P p nonaercs B 
repnoxora npeccop, rne CMe WIiIBaeTCll CnOTOKOMorpatioraaure­
ro Io1 H)t{eKTlilpyeMoro napa AaBfleHliIll PH' B pesynsrare CMe we­
H H ~ ycrauasnaeaerca AaBfleHlo1e Pc, C KO TO PblM nap nonaer cs 
enapoayo rpynny CYWlilnbHblX l\liIfl IiIHAPOB. 111 3 CYWlilflb HblXua­
mlHAPOB KOHAeH caT nccrynaer B ceri aparop. B cenaparope 

otipaayiorca napu BCKlilnaHIo1R, xor opue OTCaCblBalOTCRTepMO­
KO MnpeCCO pOM . KOHAeHCaT 101 3 cenaparo pa uanpasna erca B 

KO HAeHCaTO npOBOA· 
Ha paticry 5AM iii KAM cyuie cr seaaoe Bnlo1 RHlo1e OKa3b1Ba­

eTOXnaAIo1 TenbHOe yCTpOi-iCTBO (puc. 5,6) . Ha ueno« pane npen­
n pIiIRTIo1~ iiiMe lOTCRTaKlile oxn annrensuue YCTpoi-i CTBa. B TO)t(e 
Bpel.IR, uekoropue npeAnpliIRT IiI ROCTPOHy)t(AaIOT CR B IiI X YCTa­
HOBKe. B OC HOBe npoexrapoaauaa oxnanarensuoro ycrpoji­
CTB a, ycraaaena aaenoro Ha rnaBH O~1 naponposone CIo1CTe Mbl 
TennOCHa6)t(eH IiIR 5AM iii KAM, Aon)t(eH 6blTb nonoxeu renno­
BOi-i pacser OC HOBHblX xapakrepucrak pafioru 3TOro ycrpoa­
CTBa: napaxerpu 101 paCXOA neperperoro napa Ha BXOAe iii Bbl­

XOAe 1i13 oxnanarensuoro YCTpO ~ CTBa ; paCXOA, AaBneHlile, TeM­
neparypa 101 Kon lo1 4eCTBO enpuckaaaexoro KOHAeHcaTa Bnapo­
npOBOA; paspariot aua CIiI CTeMa aBTOMaTIiI4ecKoro perynupoaa­
HIo1R npouecca oxna)t(AeHIo1R napa B3aBIiIC IiI MOCT Io1 accoprun eu­
ra au pacarua aeaoti npOAYKl\1011o1 101 pe)t(Io1 Ma CY WK Io1 6yMar lo1 Io1nlo1 
Ka pTOHa . Oxnanurem. noe YCTPOf1 CT BO n03B onReT 3K OH OMIiITb 
nap Ha CyWKy iii CTa61i1n iii3iiipoaan, pafiory KOHTaKTH O-KOHBeK­
TIo1 BHOi-i cywlo1 nbHoi-i YCTaHoBK Io1. 

B COOTBeTCTBlo1101 CMeTOAIo1KOf1 [1] npouaaeneu pac-er na­
POCTpY~Horo axexropa iii oxnax naioute ro YCTpOf1 CT Ba AflR CIiI­
CTeM bl rennocuatix euan KAM N~ 1 Psaaucxoro xaproauo- py­
fiepoanaoro sasona. Onpeneneuu Io1 X cjJIiI 31i14 eCKlile xapaxre­
plo1CT Io1K Io1 pafioru iii KOHCTPYKTIiI BHble paswepu. AHanorlo14Hbi e 
pacver u eunonueuu ra xxe AnR 6yMaroAenaTenbHoi-i MaWIo1 Hbl 
N~ 8 OAO «Koanonora». 
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llpoa asonarens cjJOpM Aflll Bblne'1KIiI 1i13 K))t(Horo Y3nbca Chevler npuotipen npennpnarue no HaHeceHlil10 ne-iar« Ha )t(IiIPOC­

r08KylO 6yMary . KOMnaHIo111 Lovely Packaging 6blfla kynneua sa CyMMy, pasxep KOTOpOi-i He pacxpuaaercs .. Ilpennpasrue. 
pacnonox euuce B KapAlilcjJe, 6blno c03AaHo B npourno« roAY B Ka '1eCTBe cjJlilfllilana TlilnorpacjJliIliI Hartley Wilprint. KOMnaHIo1R 
LoveLy Packaging 3aHIo1 MaeTCil nOCTaBKaMIiI )t(lo1pOCTOi-iKOf1 6yMarlil Anll ynaKoBKIiI nponynros nlilTaHliIll, 06YBIiI iii KOCMeTliI'1eCKIiIX 
cpeACTB. YnpaBfllllOll\liIi-i Alo1peKTOp ChevLer Cnoapr BeITaH (Stuart WheLan ) paccxasan: «0 6beAIo1HIiIB HOBbli-i 61i13HeC CKfllileHTC­
K086a30i-i ChevLer, Mbl CMo )t(eM 06eCne'1Io1Tb 3Ha '1 IiITenbHoe YBefllil'·leHlile accopruxeara CBOIo1 X)t(lo1pOCTOi-iKIo1X nponyxros 101 ripen­
nOIK Io1Tb cexropy He'1TO coaepurenuo HOBoe». 

OH A06aBIo1f1, 'lTO Ka'leCTBO ne-rara npeBOCXOAIo1T Bce, 'lTO «BIo1Aefllo1 Ha lKlo1 pOCTOCl KO i-i 6YMare ,110 3TOro». Benas OTMeTlo1n, '1TO 
KQ;·maHIo1 R ChevLer nnanaposana coxpaHIo1Tb WTaT npennpusraa 101 cyuiecreyiouiee npoaaaoncraeaaoe 060pYAoBaHIo1e Ha 6a3e 
Lovely Packaging B 61i13HeC-l\eHTpe Cardiff Bay. 

HanoMHIo1M, 'lTO KOMnaHIo111 ChevLer 6blfla C03AaHa nyrex nplo106peTeHIo111 MeHeA)t(epaMIo1 xonrponsxoro naxera aKl\IiICl CBOe f1 
Ko;·tnaHIo1 Io1 B2009 rOAY. Crex nop OHa YBefllo1'llo1f1a CBOIo1 npOAa)t(101 101 nonyvana HeCK011bKO KOHTpaKTOB B Be11Io1K06pIo1TaHIo1Io1, Espone 
I: CeSepHOf1 Ar~epIo1Ke. CeroAHR KOMnaHIo111 exeronuo npOlil3BOAIo1T 60nee Mlilnnlo1apAa cjJOpM weCTIo1COT BIo1AoB ,111111 Bbine'lKIo1 B rOA. 
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