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PACnPELIEnEHY1E nPY1MECE!-1 
B BOD.OPOLlHOi-1 4ACTY1 

O.IKY1.1KY1TEnb HOI-1 YCT A HOBK Y1 BrO f I 

Pa5oTa aoKnaLlbJBanacb Ha 1 X BcecoJ03HOM coaewaHHH no cPH3HKe HH3KHX TeM-nepa

TYP. neHJIHrpan I962r. 



nepeXOll K O>KH>KHTeJlSIM 60J1blll0ll !1pOH3BOllHTeJ1bHOCTH, YllJU!HeHHe CpOKOB HX KBMn a 

HHll rrpHBOllHT K 3H8'1HTeJ1bHbiM H8K0!1J18HHSIM TBep llbiX !1pHMecei!: B O>KH>KHTeJie, KHc.nopOll , 

. Ill 
H8K8!1J1HB8eMbli!: B 8!1l18paTe, C03ll8eT Oll8CHOCTb B3pb!B8 yCT8HOBKH, VJMeiOTCSI ll8HHbl 8 

YK83biB8!0I.llHe, 'ITO !1pH'IHHOi!: B3pb!BOB HeCKOJlbKHX BOllOpOllHbiX O>KH>KHTeJlbHbiX YCT8HOBOK 

SIBHJIHCb a.neKTpOCT8TH'!eCKHe 38pllllbl, B03HHK8!0lllH8 H8 KpHCT8J18X TBepaoro KHC110p0ll8 , Kp o 

Me TOf'O H8K0!1JleHH8 npHMeceif H8pylll8eT HOpM8JlhHY!O pa6oTy, Bbl3b!B8SI 386HBKY Te!1.n006M eH

HOi!: 8!1!18paTypbl, noaTOMY llJlSI o6ecne'!eHHSI HBlle>KHOi!: H 6e30!18CHOll pa60T bl ycT8HOBKH He-

06XOllHMO ..Qo6HB8TbCSI yBeJlH'!eHHSI 'IHCTOTbl O>KH>K8eMOf'O B0ll0p0ll8, H3Y'IHB BOilpOC pacrrpe

lleJleHHSI rrpHMecei!: B p83JlH'!HhlX TO'IK8X XOJlOllHJlhHOf'O UHK.na. 

HacTOSII.llaSI pa6oTa rro orrpeaeneHHJO coaep>KaHHSI KHcnopoaa H cyMMbi rrpHMecell I f/2 + 02/ 

xl 
B soaopoa.e rrpoBeaeHa Ha soaopoaHoi!: qacTH O>KH>KHTen~>Holl ycTaHOBKH BrOl. 

npHMeCH ITOCTyrralOT B YCT8HOBKY CJlellY!Oll.\HMH rryTSIMH: 

1, C BOllOpOllOM, l10CTyl18!0ll.\HM H8 O>KH:)!{eHHe, B38MeH BbiBe lleHHOi!: >KHllKOCTH. 

2. Bc.neacTBHe 3arpSI3HeHHSI soaopoaa npH c >KaTHH B KOMrrpeccope. 

3. Vl3-38 llHcpcpy3HH B03llYX8 '!epe3 M8CJ1S!Hbli!: 38TBOp f'83f'0Jlbllepa. 

y ll8J18HHe rrpHMecei!: H3 yCT8HOBKH !1pOHCXOllHT OllHOBpeMeHHO C:O CJIHBOM >KHllKOrO BO

ll Op0ll8. K HCJIOpOll1 KpOMe TOro1 y ll8JlS18TC Sl rryTeM C>KHf'8HHSI H8 K8T811H38TOpe. 

06c.neayeMaSI yCT8HOBK8 COCTOHT H3 CJlellyiOll.\ef'O 06opyllOB8HHSI /pHC. 1 /: 

a/ BoaopoaHaSI qacTh o>KH>KHTenSI BrOl,: 

6/ KOMrrpeccop 2Pr 3/350; 

B/ 6JIOK M8CJ100'1HCTKH, BKJ1!0'18!0ll.\Hi!: B ce611 !18JlJ18llH8Bbli!: K8T8JIH38TOp / 130 .n / ; 

3-
r/ 6noK O'IHCTKH Boaopoaa BOB, rrpoH3BOllHTeJibHOCThiO 50 M /qac ; 

3 
a/ f'83f'OJ1bllep C M8CJ1S!Hb!M 38TBOpOM eMKOCTh!O 8 M • 

AHanH3bi npoH3BOllHJIHCh c rroMOI.llhlO c.neayiOmHx raaoaHanH3aTopos: 

/2/ 
L HenpepbiBHoro ra3oaHaJTH38Topa Ha cyMMy rrpHMecei!: no TennorrpoBOllHOCTH HMeJo-

-3 xx/ 
wero 'IYBCTBHTeJibHOCTb llO O,}Q M011S!pHOi!: llOJIH. 

2. nepHOllH'IecKoro aHa.nH3aTopa Ha cyMMY rrpHMecei!: aacop6uHOHHoro THrra M K3 

C 'IYBCTBHT8JlbHOCTblO llO 10-9 . 

141 -9 
3. AHa.nH3aTopa Ha KHcnopoa AKW c rrpeaenoM 'IYBCTBHTe.nbHOCTH ao 10 . 

13 1 

x / 
BoaopoaHaSI qacTb BrOl, ecnH oHa Hcrronb3yeTcSI B sHae caMocTOSITe.nbHO H ycTaHos-

KH, HMeHyeTCSI BQ}. 

xx/ 
Bee llBHHhle B pa6oTe rrpHBO llSITCSI B MOJIS!pHhlX aon11x. 

3 



Bee npHMeCH, BhiMep3aiOLUHe no TeMnepaTyphi )KHLlKOro a3oTa I H
2
0, C0

2
, Macno 

H Llp . /, 0CBLl8liH B liOBYWKB, YCT8HOBl!BHHOl! llBpBLl 8H8llH38TOp8MH H !103TO MY HE! 38:v!Bp>!nHCb. 

06CliBLlOB8HHB MO)KBT 6b!Tb p83LlBllBHO H8 LlB8 3Tana. nepBbll! 3Tan OTHOCHTCSI K nepH

OAY H8li8LlKH YCT8HOBKH. BTopOH 3Tan COOTBBTCTByBT HOpM8libHOl! pa60TB YCT8HOBKH CO CIIH

B\)M )KHLlKOrO B0Ll0p0Ll8. 

Bo BpBMSI nepBoro 3Tana ycTaHOBKa pa6oT ana c Mallb!M 6nOKOM O'lHCTKH I TH!la BOC, rC/ . 

Pe3ylibTaThi aHal!H30B npencTaBnBHhi ·a Ta6nHue NQ 1. 

KaK BH LlHO H3 Ta6liHUhi, BOLlOpOLl, nocTynaiOLUHl! B Oli<H)KHTBilb > ...- B 10 pa3 rpS1 3 HBB ao

Ll 0p0Ll8 nOCliB 6nOK8 O'IHCTKH, T,B, ra3 MOr 38rpS13HHTbCSI TOlibKO B KOMnpeccope H r a 3r011b-

nepe. 

6hlll0 YCTaHOBliBHO, 'ITO KOMnpBCCOp 2Pr-3/350 Ll8BT 38rpS13HBHHB BOLlOpOLla, 3KBHBal!BHT

HOB noncocy B03nyxa 1 - 2 n / qac. JV\eTOLlH'lBCKH 3To ynanocb onpe nenHTb no cpenHeMy Ha

~onneHHIO npHMBCBH B H3BBCTHOM KOilH'IBCTBB UHpKyliHpyiOLUBrO BOLlOpOLla 3a OnpBLlBliBHHblH 

npoMeli<yTOK apeMBHH. OcHOBHol! npH'IHHOl! noncoca SIBllSIIOTCSI MrHOBBHHbre pa3pBli< BH HSI, ao3-

HHKaiOLUHB B 6yCTBpHbiX nOliOCTSIX KOMnpBCCOpa, H3-38 y3KH X LUBllBB b!X K8Hal!OB, CBSI3 btBaiOLUHX 

6ycTep-nOliOCTb CO BCaC biBB IOLUHM naTpy6KOM, 

nocne npOBBpKH H ynl!OTHBHHSI ¢ 118HUBBhlX COBLlHHBHHl! KOM!lpBC COpa llOLlCOC H C 'IB3 H 

06Hapyli<HTb 3arpS13HBHHB B0Ll0p0Ll8 no BhlWBnpHBBLlBHHOl! MBTOLl HKB HB ynaliOCb, 

BTopol! B03M0)KHhlH HCTO'IHHK 3arpS13HBHHH BOLlOpOLla - ra3rOllbllBp 6hlli 3anOnHBH no 

3 
ypOBHSI 3M HCnapHBWHMCSI H3 Ll108p8 BOLlO~OLlOM, KOTOphlH nepHOLl H'IBCKH nO Ll BB praliCSI aHa -

nH3y. O hll!O ycTaHoBneHo, 'ITO 3arpH3HBHHB a onopona B ra3rollb llepe noH cTaTH'I BCKOM pe-

-3 -2 
)K HMB COCT8Bl!SIBT 5.10 - }0 n/qac. 

Bo apeMSI BToporo aTana OJi<H)KHTBJlb pa6oTan B)KBLlHBBHO no 10-12 qacoB, a 3aTeM 

0 
OTCBK8liCSI OT CHCTBMbl H BCTBCTBBHHO OTBnliSiliCSI LlO TBMnepaTyp 100-120 K. npH:v!BCH, H8KO-

l1!1BW HBCSI B O)KHli<HTBllB BO BpBMSI pa60Thl, BhinapHB8liHCb npH OTBnl!BHHli B cneuHal!bHb!l! ra3-

rOlibllBp. 0CT8BWHBCSI B Oli<Hli<HT9119 npHMBCH YLl8liSillHCb npOLlYBKOH BO LlOpOLl 8 H3 C H CTBMbl , 

nocne 3TOrO yCT8HOBK 8 3anyCK8ll8C b BHOBb, 06cnellOB8HHB npOBO Ll HliOCb B TB'IBHHB 12 pa6o-

'IHX K8Mn8HHH, npH'IBM 8H8llH 3hi, H8 OCHOBe K OTOpb!X COCT8BllBHbl CpBLlHHB LlaHHblB, OTHOCSIT C SI 

K 4 - }2 K8Mn8HHSIM. TaKH M 06p830M 6wna HCKlliO'IBH8 B03 MOli< HOCTb nony'IBHHSI HBBBOHhlX pe-

3YlibT8TOB aHanH30B H3-3a HanH'IHSI npHMecel! B pa3nH'IHhlX TynHKOBhlX yqacTKax Tpy 6o npoao 

LlOB. OnwT nOK83hlB8BT, 'ITO BCllH y CT8HOBK8 LlliHTBll bHOB BpBMSI HB pa60T8BT, TO BOLlOPOLl CHC -

TBMhl 38rpS13HSIBTCSI H B nepBbiB Ll BB-TpH K8M !laHHH B O:>KHli<HTBliB H8K8nl!HB8BTCSI HBCKOlibKO 

60l! b WBB KOliH'IBCTBO npHMBCBl!. 

8 Ta6l!HUB 2 npBLlCT8BllBHbl CpBLlHHB H Kpal!HHB pB3YlibT8Tbl 38MBpOB, non y 'I BHHblX B ne-

pHOLl BTOporo sTana. 

!-13 T86llHU 1 H 2 BHLlHO, 'ITO KOHUBHTp8UHSI npHMBCBH B BOLlOpOLlB, nOCTynaiOll.(BM H8 

Oli<Hli<BHHB) H CliHB8BMOH li<HLlKOCTH npHMBpHO p8BHbl, 8 3TO :>KB BpP. M SI BOLlOpOLl 06paTHOrO no

TOKa H nocliB 6l!OK8 O'IHCTKH rOp83Ll0 'IHLUB, 'IBM llOCliB KOMnpeccopa, T.B. KOMn pBCCOp B 

MBHbWBl! CTBnBHH, 'IBM BH8'18liB, HO BCB :>KB 38rpS13HSIBT BO LlO pOLl B KOllH'IBCTBB 0,3 n/qac. 

DnS! BbiS!CHBHHS! MecTa HaKonneHHS! npHMecel1 B O)KH:>KHTene pe3ynbT8Tbi aHanH30B aono-
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/5 I 
po.aa .ao H rrocrre o >K H>KHTerrH HaHeceHbi Ha KpHBbie paBHOBecHH N -H /pHc. 2 /. Via rpaqm-

2 2 

KB BH .U HO, 'ITO BO BC8X H8WHX Cily'laHX KOHU8HTpaUHH rrpHM8C8H B BO.aopo .ae BbiC C' KOr ') 111Hl:: ~ 

HHH rop83.UO M8HbW8 paBHOB8CHOH H II08TOMy OTIIO >K8HHH IIpHM8C8 H B .llHHHH Bb!COKOrO .aaB-

II8HHH He .UOII>KHbl HM8Tb MeCT8. nocrre .UpOCC8rrHpOB8HHH BO.UOpO.a a p8BHOB8CH8H KOHU 8 HTpa

UHH IIpHMecei! pe3KO CHH>K88TCH, 'ITO IIPHBO.U HT K o6p830B8HHIO cycrreH3HH H OTIIO>K8HHIO 

TBep.UbiX KpHCT8IIIIOB, YacTb lf3 Bbiii8BWHX B 8IIIIapaTe TBep .U biX 1IpHM8C8H Bb!HOCHTCH CO 

CIIHB88MOi! >K H .U KOCTbJO, a 'lBCTb YHOCHTCH B o6paTHb!H IIOTOK, B crryqae, ecrrH BO.UOpO.a , rroc

Tyrra!OU(Hl! B O>KH>KHT8ilb 1 rp513Hee, YHOC 1IpHM8C 8 H 06paTHbiM IIOTOKOM B03p8CT88T, 

,QrrH 6orrbwei! HarrrH.aHOCTH peayrrbTBTOB o6crre.aosaHH H rrpoHase .aeH pac'leT 6arraHca np11~ 

Mecel! Ha OC H OB8 cpe.aHHX 3H8'l8HHH 8H811H30B. B pacqeTe 1IpHHHT8 .U IIHT 8ilbHOCTb K8MII8HHH 

3 12 'l8COB, IIpOH3BO.UHT8ilbHOCTb KOMIIpeccopa 143 M / qac, 

EarraHC IIPHMecel! KOMIIpeccopa H 6rroKa M8CIIOO'IHCTKH 

N2 

L 

2. 

3. 

4. 

1. 

nyTH IIOCTyiirreHHH I, IIpHM, 

rrpHMecel! o/o 

c 06paT. IIOTOKOM 
9,7 

H3 O>KH>KHT8IIH 

- 6 -8, 
I rrp.=0,32.10 ; 0 2=2,18.10 J 

C so.aopo.aoM rrocrre 

6rrOK8 O'IHCTKH 3,6 

I rrp . "' 0,.37.10- 6;0 2= 5, 7.10-~ 

3arpH3H 8HH8 B raa-

ronb.aepe 

3 arpH 31!8H He B KOM-

rrpecco r e 

K11 crropo.a, c>K ara eMbill 

Ha rrarrrr a.a H eBOM Ka

TarrH3aT ope 

2,9 

83,8 

7,4 

(N2 + 02) 

HCM 3 

416 

155 

125 

3580 

316 

2, nocTynaJOwHe B 

O>KH>KHT8ilb 
92,6 3960 

-& -8 · [~ =2,.3.10 ,02= .4,9 .10 ! 
np, 

K HCIIOpo.a 

o/o llCM3 

7,1 28,3 

6,0 23,9 

6,6 26,2 

80,3 321,6 

78,9 315 ,7 

21,1 84,3 

n p H M e 'I a H H e 

np HM8C H, BH O CHM bl '' 

B K OMrrpeccop 

11 EMO 

npHM 8C H, B b !H O-

CHM b !E' H3 

KOMrrpeccopa H 

EMO 

!-13 M8T8pH8ilbHOrO 6arr8HC8 Bli .UHO , 'ITO II8IIII8.UH8BhlH K8T8IIH38 TOp pa60T88T H8.UOC T8T O'l 

HO 8cpcpeKT l'!BHO , OC T 8 BII H H B BO.aOpo.ae CBbiwe 20o/o 02 

Bo3MO>K H O ) 8KTHBHOCTb K8T8IIH38TOpa MO>K HO ITOBbiCHTb, 8CIIH p88KT0p 6y.aeT pa60T8Tb C 

/6/ 
rro.aorpeBOM, Vi3 B 8CTHO ) 'ITO rry'lwHe pe3yilbT8Tbl .UOCTaraJOTCH ITpH HCII0llb30B8HHH XpOMOHH-

Kerre soro KaTaiiH3aTopa. 



E ana Hc nQI1M ece i1 OA< H /Kn T e nSJ 

Ha11~1eHoBa H11 e 
~ fiQHM. ( J'/2+ 02 ) 

k H C /1 0 p 0 n 

Ng 
l lpHM CCetl 

% llGt
3 

% TICM
3 

l. BHoc n MbJe c C/IC'lT • .'1
2 

100 3960 100 84,3 
~ • 8 . ~I l ~ ~ 2.3 . ] () ; 0 .,- -+. 9. 10 ! lip , ~ 

--
L BbiH OC Ji M bre c o6paT-

Hb!M 
,, 

2 10,5 416 83,6 28,3 
· 8 ·8 r ~ = o,3 2.1o ; o 2= 2, 1s.1o J 

np. 

2. BbiHOC HM bie co cnHB. 

)KHn KHM H 2 16,4 647 26,3 22,2 
-6 -8 

[ ~rrp-: 1, 54.10 ; 0 2= 5,3 . 10 

s. HaKannn BaeMbie B 

o )KH )K liTene 73,1 2897 40,1 33,8 

npHBene HHbie Bb!We pac'leTbl fi0K83b!B8 10T, 'ITO KO/lH'IeCTBO rrpHMecei:l, BHOCHMbiX C BO

noponOM ITOC/le 6/lOK8 O'IHCTKH, ropa3nO MeHbWe, '!eM KO/lH'IeCTBO llpHMecei:l, Bb!HOCHMbiX CO 

C/lHBaeMOl! )KHnKOCTb!O, 

EcnH OCHOBHOe 3arpH3HeHHe ITpOH3BOnHTCH KOMnpeccopOM, K8K 3TO HMe/10 MeCTO B o6-

cnenyeMOH yCT8HOBKe, pe )K HM pa60Tbl C Bbi n aqelt )KHnKOCTH 6e3 B03BpaTa ra3a OT fi0Tpe6KTe-

/lH HB/lHeTCH 6onee nerKHM, 

BbiBO.lJbl 

1. Oc HOB HOe 3arpH3HeHHe BOnopona rrpOHCXOnHT B KOMrrpeccope H COCTaBnHeT 0,3 11 /qac . 

nosTOMy Tpe6yeTCH KOHTp011HpOBaTb pa6oTy KOMnpeccopa B Ka)KnOM C/ly'lae OTnenbHO. 

-6 -7 
2. Conep)KaHHe rrpHMecelt B aonopone rrocne 6noKa O'IHCTKH paBHO 4.10 - 4.10 H 

3aBHCHT OT 'IHCTOT bl BOnopona, 3aiTO/lH H !Oll!ero an COp6ep no Ha'lana pa60T bl, 

3, 8 Q)KJ.I)KHTene H8KaiT/lHBaeTCH OK0/10 75% BCeX ITOCTyllaJOUlHX llpHMecel! H 40% KHC/l0-

-6 
rrpH 'IHCTOTe nocTy na 10mero aonopo n a 2 .I 0 npHM ecelt, pona 

4. KoHUeHTpaUHH npHMecelt B llOCTyna!Oll.[eM Ha Q)KH)KeHHe BOnopone H B CllHBaeMOl! 

. )KHnKOCTH llpHMepHO paBHbl, 

B aaKnJO'IeHHe aaTop Bbipa)KaeT 6naronapHOCTb 3enbnoBH'IY A.r. aa ueHHbie coBeTbi H 

nnonoTBOpHble o6cy ~n eHHH pa60Tbl, KoTOBOlt n.c. nHcapeBolt M.r., MaKCHMOBOl! T.K., 

Py6HHOlt o.r. 3a llOMOUlb B rrpoaeneHHH aHa/lH30B, 6anaHnHKOBY H.Yl. H BceMy SKcnnyaTa

UHOHHOMY nepCOHa/ly KpHOreHHOrO OTnena , 06ecne'IHBWHM 6ecnepe60HHYIO pa6oTy ycTaHOBKH B 

nepHon o6cnenoBaHHH, 

6 
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1. DeHTOH, Woy, Yopn. 0'IHCTKa ra30B rrepe n p eKTHqmKaJmew. "C6opHHK cTaTeii "Borrpocbi 
rny6o.Koro oxna:>Knem!SI" non penaKuHei1 M.n • . '.\.:.nKoaa . VlVlfl 1961 r, 111. 

2. D.Vl. BacHllbCB, A.Vl. WanbHHKOB, nT3, N9 4, 106 / 19581 . 

3. K.H. 3nHOBbeBa. 3 aaoncKaH na6opaTopHH.2l, N2 1, 30 11955/., 

4. IO.B. UJapBHH, B.n. AHnpJ:~8HOB, E .A. WapoBa. 3 aaoncKaH na6opaTo iJIIH, N2 7 / 1955 /. 

5. DeHTO H, llJoy, Yop .a. 0'IHCTKa ra3oB 'nepen peKTHcpHKauHeA. C6opHHK cTaTeii "Bonpocbi 
r.ny6oKoro oxna:>KneHHSI" non penaKuHeii M.n. ManKoBa. VlVlfl, 1961 , lOL 

6. r.K. EopeCKOB, M .r. CnHHbKO. XHM,llpOM, N9 2,5 / 1956 / , 

To'!Ka oT6 opa 
TO'IKH 

lpHc , II 8H8l1H38 

1. 

2. 

3. 

4. 

nocne 6nOK8 M8Cl100'IHCTKH 

nocne O:>KH:>KHTe[]SI 

nocne 6nOK8 O'IHCTKH 

CnHBaeMbiii :>KHnKHii 
Bonopon 

P y KorrHcb rrocTyrrHna B H3naTenbCKHii oTnen 

20 ceHTS16pS! 1962 rona. 

Ta6nHya 1 

~ rrpHMe c eii B MOllS!pHblX 
nOll SIX 

1,3 • 10-4 - 3.10-5 

3 • 10-5 - 3,5. l0-6 

- 4 . 10-6 

7 

KonH'Ie c TBO npnM ec.c;; 
llOCTerreHHO CB;t)!{ 8-
l10Cb rrocne Ha 'Iana 
O:>KH:>KeHHSI. 

PereHepauHSI 6noKa 
Benacb C OTK8'IKOH H 

nonorpeBOM. nocne 
TpeHHpOBKH 6nOK aa

llOllHSillCSI BOnoponOM 
'IHcToToii to-3-to-4 

MOlls:!pHOH nonH, 



T a 6 n H u a 2 

J! TOQKH Toqu !. npHweceR B woneKynflpH~x 02 B MORflpH~X 
or6opa .gonflx .gonflX llpHweqaaHe 

/pHC. 1/ 
aHaJIH3a cpe.IJ;Hee npe.IJ;enbH~e cpe.D;Hee npe.D;enbHHe 

I. llocne 6noKa wacno- 2,3 • ro-6 I,2J • 10-6 4,9 • ro-8 1,44 • 10-8 OQHCTKH /EMO/ 
3,67 8,1 

2. llocne o~uHrenfl o,32 • ro-6 0,17 • ro-6 2,18 • ro-8 0,72 • ro-B 
0,53 4,58 

3. llocne 6noKa. o,37 • ro-6 0,25 • ro-6 5,7 • 10-8 0,9 • ro-8 OQHCTKH 
00 0,54 8,8 EnoK OQHCTKH pe-

reaepHpoBancfl ro-
¥flQH:t.l a3000M 
=100-150 c c 

nocne.IJ;yDme« npo-
.Ilt)BKOH 
I 00-1200n H2 QHCTOTOi! 

10-5 - 5.ro-6• 

4. llepe.D; 6ROKOW MaCRO- 2,32 • ro-7 1,97 • ro-7 OQHCTKH /EMO/. 
3,0 

5. CnHBaeMHR XH.IJ;~A H2 1,54 • 10-6 o, 72 .ro-6 5,3 • ro-B 0,36 • ro-8 
3,78 13,5 



p H C. l. 

v' = 6 ,.,J 

v 

EnoK-cxeMa soaopoaHoi\ '-lacTH o >KH>lOITenbHoi\ ycTAHOBKH BrOl. 

a) BoaopoaH aH '-IBCTb o >K H>KHTenH BrOl. 
6) KoMnpeccop 2Pr-3 1350. 

s) E noK MacnOO'-IHCTKH E lv\0. 

r) EnoK O'-IHCTKH soa opoaa BOB. 
3 

Ll) ra3rOITbLl Bp C M8CITHHhlM 38TBO pOM BMKOCTb~ 6 M . 
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0/KH/KHTBITS! / oTH8CBHH bl8 K T eM nepaType nepBLl LlpOCCBITbHb!M BBHTHIT8 M 4} K / H nocne O>KH -

>KHT8IT5! /oT!feceHH bie K TeMnepaType soaopoaa B c6opHHKe 20,5 K / . 
l;-2 -co o.ep>KaHHe cyMMbi npHMecei\ ao H nocne O>KI1>KHTenH so BpeMH nepBor o 3Tana; 

3,4 - TO >Ke LliTH BToporo 3Tana; 

5,.6 - cpaep>KaHHe KHcnopoaa LliT H BToporo 3Tana. 


