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NCCNEAOBAHVE SHEPITETUYECKOW 3®PEKTVIBHOCTW
ABCOPBUNMOHHO-XOJ/104NJIbHBIX YCTAHOBOK
KPYTIHOTOHHAXHbBIX AIPEI' ATOB CUHTESA AMMNAKA

HaBefeHi pe3ynbTaTi AOCAiAKEHb NPOMUCIOBUX abCOpPOLiHO-X0N0ANNbHMX YCTaHOBOK (AXY) 610Ky
BTOPVHHOI KOHAEHCALLiT BE/IMKOTOHHaXKHMX arperartis CUHTe3y amiaky cepii AM-1360. BctaHoBeHa Ki-
NbKICHA 3a/1eXHICTb eHepreTUYHOI edeKTMBHOCTI AXY Bif TemnepaTypu aTMOCqepHOro noBsiTps Ta BU-
3HayeHi OCHOBHI HamMpAMKW MOAANbLUMX LOCMIMKEHb, LLOAO 3HWUXEHHS €HeprocroXuBaHHA B arperari
CUHTE3Y.

The research results of ammonia synthesis aggregate absorption refrigerator are given. The quantity de-
pendence for the energetic effectiveness of absorption refrigerator is determined. The main directions of
the further researches elaborations in the field of the power consumption decrease of ammonia synthesis
aggregate are established.

[MocTaHOBKa 3afayv nuccnenoBaHunii. OHOM U3 OCHOBHbIX TEHAEHLUWIA NOBbI-
LLUEHNA 3KOHOMWUYHOCTM aMMUaYHbIX NMPOM3BOACTB HA COBPEMEHHOM 3Tare AB/seT-
CS CHVDKEHMe 3HeprornoTpeb/ieHns 3a CYeT BHEAPEHUA 3HEeProTeXHON0rMYecKmx
CUCTEM, YTUN3NPYIOLLIMX HU3KOMOTeHUMaNbHOe Tenno. Takon noaxon 06ycnoBus
LLUMPOKOE MPUMeHeHMe B COCTaBe KPYMHOTOHHaXKHbLIX arperatoB CUMHTE3a Cepumn
AM-1360 p[OByx BOAgOaMMMayHbIX abCOPOLNOHHO-XOMOAMMbHBIX —YCTaHOBOK
(AXY), obecneumBarolmx OXnaKaeHWe UMPKYNAUMOHHOIO rasa B ucnapurene
y4yacTKa BTOPMYHON KOHAEHCaLMKN C Lesblo Bbl4eNeHUs MPOAYKUMOHHOIO ammuma-
Ka M MCMONb3YILWMX HU3KOMOTEHUMASIbHOE TEMnso B reHepatope B KO/MYeCTBe
7,1 MBT naporasosoin (INMIF'C) n koHeBepTUpoBaHHOW naporasosoit (KIMIM) cmecei
nocne OTAEeNeHNIn Pa3roHKW ra3oBOro KOHAeHcaTa M MOHO3TaHOMaMVWHOBOW O4u-
CTKV C YPOBHEM TemnepaTyp cooTBeTcTBeHHO 125 °C n 137 °C. Skcnnyataums ar-
peraTtoB 3TOW CepUW CBUAETENLCTBYET, UTO (DaKTUYECKMEe 3HeprosaTpartbl COCTaB-
naroT 38,55 M'x/T. NH3 1 Ha 30 — 40 % Bbile B CpaBHEHWUN C 3apyOeXXHbIMU aHa-
noramu [1]. OfgHa 13 CyLWECTBEHHbIX NPUYMH TAKOr0 MPeBbILLEHNS 3aK1H04YaeTcs B
MCMO/Ib30BaAHNM Ha Yy4acTKe BTOPUYHOMW KOHAEHCaUMN ANA OXNXKAEHUS LAPKYNS-
LIMOHHOT O rasa nommmo Asyx AXY 06LLei NMPOEKTHOM X01040NPOU3BOANTENBHO-

67



CTbto 6,28 MBT eLle 1 ammma4yHoro TypooKoOMMNpPeccopHOro XonoA4unbHOro arpe-
rata (ATK) xonogonpoussoautensHocTbio 4,87 MBT, paboTatoLlero Ha BTOpou
ncnapuTesib U NOTPe6NAIOLLEr0 OKOJIO 4 ThbIC. KBT-Y 3/1EKTPO3HEPIMM, YTO COCTaB-
nset noutn 40 % o1 06LLero NOTpebIeHNs 3/1EKTPOIHEPTUM arperaTom CMHTe3a.

[M03TOMY 3aga4a MOBbILLIEHNS 3HEPTeTUYECKOM 3h(PeKTUBHOCTM AXY 3a CUeT
YBe/IMYeHUsA e€ XO0N0LOMPOU3BOAUTENBHOCTA C LENbI0 CHWKEHUS Harpysku Ha
ATK, a TO 1 BOBCE UCK/HOUEHNS eé U3 CXEMbI, IBMISIETCA N1 arperaToB 3TOW cepum
OfHOIN M3 aKTyanbHelLWwnX. Ha onpeaeneHne BO3MOXXHOCTW peLleHns 3afadun UH-
TeHCU(MKaumm paboTbl AXY nyTem MOBbILEHUS UX XO0L0NPOU3BOANTENBHOCTH
c obecrieyeHnemM pernaMeHTHOM TeMnepaTypbl BTOPUYHOW KOHAEHCaUMn He 6onee
0 °C 1 6b1nM HanpaseHb! fabHelLLME UCCeA0BaHUS.

ANITOpPUTM MCCNefoBaHWin. MiccnefoBaHUA BbIMOMHAMNUCG B MPOMbILLIEHHBIX
YCNOBUAX 3KCNEPUMEHTaIbHO-aHAIMTUYECKMM METOLOM, T.e. YacTb NapameTpoB
TEXHO/IOTMYECKOro npoLiecca onpeaensnmch No AaHHbIM MacCUBHOIO permcrpaum-
OHHOT0 3KCMepPUMEHTA, MOJTyYeHHbIM Ha peasibHOM 06beKTE MPU MOMOLLY UHAOP-
MaLMOHHOW CMCTEMbI MUKponpoLeccopHoro komnnekca TDC-3000, a ocTanbHble
yCTaHaB/MBa/IMCb MO 6anaHCOBLIM YPaBHEHUAM U 3aBUCUMOCTSM, OMUCHIBAOLLIMX
(PM3MKO-XUMNYECKME CBOMCTBA 6€3 KaKUX-N160 AoNYLLEHWIA. [Py 3TOM KO/IMYECT-
BEHHbIA coCcTaB 0TOOPaHHbLIX NPO6 Ha CoAepXXaHWe B HUX MeTaHa, aproHa, Bofo-
pofJa 1 a3oTa onpesenssics Ha XpoMmoTorpage, a CogepxaHve ammuaka B LMPKyns-
LWOHHOM ra3e U KOHLleHTpauus BogoaMMMaYyHOro pactsopa B UMkne AXY — no
[AaHHbIM /1a60paTOPHbIX aHa/M30B B COOTBETCTBUM CO CTaHAAPTHON MeToAM-
KoW [2], ocHOBaHHOW Ha NOroLWEHN aMMmaKa BOOW C MocneaytoLWmM TUTPoBa-
HMEM aMMMaYyHOM BOfbl CEpHOM KUCNOTOW. Ha puc. 1 npeacTasneHa cxema AXY ¢
yKa3aHNem TOYEK KOHTPO/ISi OCHOBHbIX TEXHOMOMMYECKNX napameTpos.

[Mocne OueHKM KayecTBa MOMYYEHHON WHMopMauun (OTUILTPOBLIBAHME
LLIYMOB, OLleHKa [Mana3oHa W3MEeHEeHMIn 1 NOrPeLIHOCTA U3MEPEHWNIA) N UCKIHOYe-
HUSA JaHHbLIX MO MepexofHbIM peXxmmam paboTbl YCTaHOBKM MyTeM ONpeaesieHuns
CXOAMMOCTI TensoBoro 6anaHca M KpaTHOCTU LMPKYaLmMmM 6blna copmmpoBaHa
Bbl60pKa 13 20-T PEXXMMOB, HEKOTOPbIE U3 KOTOPbLIX NpeacTaBieHbl B Tabn. 1 1 2.

PacyeT OCHOBHbIX NoKa3zaTeneil paboTbl AXY OCYLLECTBNANCA B CNeAYOLLEN
nocnefoBaTe/ibHOCTK. Jlonyckas IMHeHoe N3MEHeHWe napameTpoB Mo AavHe ar-
napara, X0/1040MpPOn3BOANTE/NILHOCTL PacCyMTbiBaiaCb MO KOIMYECTBY TEMoThl
® (Mkan/u), kotopas Oblna OTAaHa UMPKYNALMOHHLIM rasoM B uUcnaputene
AXY [3].

Y[OenoHas X0/1040NPON3BOANTENLHOCTL (o (KKaI/KM) M pacxop xnafjareHta
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D (kr/4) onpegensnnce no gopmynam:

Co = g — Ig; (1)
g =l — (1 - X5 )/K; (2)
D=®/q 3)

rae ix — 3HTa/IbNUA napa y Bbixoda ncrnaputensd npu Py, tg n Xk = 1; K — TaH-
FEeHC yrfa Hak/ioHa U30TepMbl B 061aCTM B/IQXKHOI0 Nnapa pacCcunTbIBa/IMCL NO Tab-
nnuam [4].
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Puc. 1. Cxema abCcopOLNOHHO-X0N0ANTbHOM YCTAHOBKN C OCHOBHLIMUW TOYKaMU KOH-
TPO/It TEXHO/IOMMYECKNX NapaMeTpoB:
1 — reHepatop-pekTUdUKaTop; 2 — getnermarop; 3 — KOHAeHcaTop BO3AYLUHOMO
OXNaXaeHus; 4 — pecuBep KOHAeHcaTopa; 5 — nepeoxnaguTtesnb; 6 — UCNapuTess;
7 — abcopbep; 8 — Hacoc Kpenkoro pacTeopa; 9 — pecusep abcopbepa; 10 — Tennoob-
MeHHWK pacTBopoB; MNMIC — naporaszoBas cMecb; KIW — KOHBEPTUPOBaHHbIN ras.

PacyeT KpaTHOCTU UMpKynauMm pacTBopoB f, pacxoga Kpemnkoro pactsopa
G, (T/4) M MAOTHOCTW KPEnKoro pacTeopa r, (Kr/M%) ocylecTBAsNCA No 06LLens-
BECTHbIM 3aBMCMMOCTAM [5, 6]:

69



f=G,/D; (4)

f= (X5 — Xa)/(X; — Xa); (5)
G=V,r; (6)
r. =999 -0,42t; — (360 + 1,4t))X,. (7)

B cnyyae ecnv 3HadeHus f, nonyyeHHble 13 BbipaxeHuin (4) n (5), oTnva-
nunck 6onee yeM Ha 3 % OTHOCUTENLHO CpeaHero f, TO COOTBETCTBYHOLUME PEXMMBI
NCKNHOYaIUCh U3 PACCMOTPEHNS.

Tabnuua 1
AKCnepuMeHTa/bHbIe AaHHbIE MO peXxXumam paboTsl ncnaputens AXY

» CocTaB UMPKYIALMOHHOIO Temnepatypa, °C

8 S rasa a;, % 06. <

8 % 8 [3+] T x

Q Q 5 T X% T 3 s

I 5 @ s S F| 8% 2
= = = o Tl L 2 L2 |9
S| 5% |52 S oo 3 S | 8
X | = % S I = ¥ g = 2 E |2 El oo
5535 52/8 |5 |8 |3 |§ 5528 25 57
ol x = = S| o > = = § L > = T g g )
Z | 2 o 8| X P @ o = X S 5|2 c | o~

= 3 @ 8: = I = | s

X g I <o =

& = o S | x|k

= =252
1= | 316626 | 22,4 | 55,7 | 20 8 7 93 | 110 19 5 30
2% | 316233 | 24,0 | 56,2 | 195 | 7 6,8 | 98 | 112 17 3 25
3 | 314433 | 22,7 | 56,8 | 176 | 88 | 6,8 | 10,0 | 125 18 -6 10
4 | 316234 | 23,0 | 560|189 | 83 | 69 | 99 | 108 23 -1 20
5 | 306540 | 22,3 | 556|189 | 78 | 69 | 104 | 120 17 -6 26
6 | 308600 | 235 | 576 |17,7| 84 | 80 | 83 | 128 16 -8 -5
7 | 308600 | 23,5 | 576 |17, 7| 84 | 80 | 83 | 128 16 -8 -4
* — B paboTe HaxoAunacb ofgHa abCcopbObLMOHHO-X0N0ANIbHAA YCTAHOBKA.

[MpoBepKa Ha OTCYTCTBME MEPEXOAHBLIX PEXMMOB paboTbl AXY npounsBoau-
Nacb Ha OCHOBaHUW CXOAUMOCTW YAeflbHbIX TenaoBbiX 6anaHCoB Mo MPUXoay w
OTBOAY TennoTbl. PeXWMbI, MO KOTOPbIM HECXOAMMOCTb 6asiaHca cocTassnsna 60-
nee yem 3 %, UCKNKOYaANNCL U3 paccCMOTpeHUA. pn 3TOM yaenbHble TennoThbl ge-
(hnermaummn ggr, reHepaumm-pekTumKauun gy, abcopounmn g, KOHAEHcaAUUN gy W
TensioBor Ko3uLmMeHT h onpeaensnnch No ypaBHeHUAM:

70



(8)

Or = f(is1 — 12);

©)

Qn =I5 — Iy + (i, — i1) + Qr;

(10)

Ig1 — I31 + f(iz — 1s);

Ja =

(11)

Ig1 = Ig + 0,5(ts1 — t5);

(12)

Ok = Is — lg,

(13)

0o/Th.

h =

Tabnuua 2

JKcnepyMeHTasbHbIE flaHHbIE MO peXxxumMam paboTel AXY

DI (B - X) nnhecelst eHog

KoHUeHTpauus,
Kr/Kr

DI/ ‘®x edogLoed o0109eu)

0,304 | 0,092

0,278 | 0,087
0,291 | 0,063
0,288 | 0,083
0,295 | 0,058
0,281 | 0,057
0,278 | 0,057

D/ “x edogaroed oloxuady

0,396

0,365

0,371

Temnepatypa, °C

8) aurLamdeuon a AlenINNe BUHBLUNY

-2

-5
-12| 0,354

-8
-13| 0,353

-15| 0,338
-15] 0,335

9 BUalnTerxoadau aif0XI9g BH eXRUININE OIOMNTNIK

35
31

15
28
37

10
10

') godoaLoed
eXVHHBWQOOLLIBL 170XI98 eH edogLoed 0109ew)

49

49

55
50
50
57

57

5 edolenlaugalr aifoxiag eH exeninine aodey

71 edolenlaualr sifoxiqag eH edoaLoed osoxuadyy

71 edagdooge aifoxiqg eH edoaLoed otoMuadyy

¢1 edoledaHal aoxiqg eH edodgLoed ol1ogeur)

18) graLmirerxoadau afoxiqg eH exeninne godel |

31120 38| 43| 54
7116 35| 45| 53

2 | 118| 38| 43| 49
2 | 118| 38| 43| 49

1 aodog1oed eXMHHANQOOL/LISL
afox19g eH edog1oed oloxuadyy

99
99

eLIN ‘°d awaindeudn g snHavgef

LN g unneoHal’HoX snHaugelf

158 29| 106 | 13| 122| 35| 43 | 50

146| 25| 105 | 11| 122 | 35| 42| 55

14 | 2,4| 101

12 | 25| 102
1691 19| 108 | 16| 125| 33 | 43 | 55

12
12,2

enKad aN

1%

2%

3
4
5

*—B pa60Te Haxoannacb 0Ha a6COp6U,I/IOHHO-XOI'IO,CI,I/|f|bHaFI YCTaHOBKa.
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B ypaBHeHusx (8 — 13) aHTanbnnmn NOTOKOB i; PaCCYUTLIBA/INCH MO 3aBUCUMO-
CTAM [6], NoNyYeHHbIM annpoKcumaumein TabnnyHbIX AaHHbIX [4] npy COOTBETCT-
BYIOLLMX TeMrepaTypax 1 AaBeHunsX.

AHanm3 pesynbTaToB UccneaoBaHmin. Ha puc. 2 — 6 npeacTaBneHbl OCHOBHbIE
KONNYECTBEHHbIE 3aBUCUMOCTU A/19 PeXUMOB Tabn. 1 n 2, onpegenstowme aKc-
nnyaTaumoHHble nokasatenn AXY 1 M03BONAKOLWME MPOBECTM aHann3 YCnoBui
BO3MOXHOCTM MOBbILLIEHWNS €8 3HEPreTUYECKON 3NNEKTUBHOCTH.

! \'\ 4! - &
N 0 N , Ny
. » <~ e .
;~ n-g <
H. .3 e 5.4 W 55
R [ (ér ) 100, ETAT
05 N
i Al A Puc. 3. 3aBMCMMOCTb KPaTHOCTU LMPKYNALUK
""--"—T—-- pacTBOpOB f OT 30HbI Aerasaunm pacTBOPOB X, — X,
=2 0.3
i S 2 =035 et
& """"-L_‘___‘ Sy E
mo7 RS 0,15 - sk
6] — T 7]
B s E o o @ C
H oo __,.-"F’ 0,385 d
ML o r /7
T b P il
o~ 4717 0,365 ,y
24 Li -
2.7 \Kﬁ E 5 0,245 /{1 A
K 4 s i 2l i
o2l . b wia
=) | » &6
1.9
T8 9 10 11 1z 13

Puc. 4. 3aBUCMMOCTb AaBneHus Py KUNeHns B
ucnapuTene oT Temneparypbl LMPKYNSLUOHHOTO
rasa Ha Bbixoge ucnaputens t,>* (B) 1 KOHLeH-
TPaLMM KPernkoro pactBopa X, OT fJaB/eHus

Puc. 2. ®yHKUNOHa/IbHbIE 3aBUCUMOCTH,
3()(DeKTUBHOCTM 3KCMNyaTauun

B COOTBETCTBMM C pe3ynbTaTamMy WUCC/eAoBaHUA 3HepreTuyeckas afdek-
TUBHOCTb (TennoBor KoaggmumeHt h) AXY (puc. 2A) nosbiwaeTtca Ha 28,2 %
MPU CHWKEHMM KpaTHOCTU unpkynaumn f ¢ 13 o 7,66 eanHWLL, 4YTO CBS3aHO, He-
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&, Kr/kr CMOTpPA Ha HEKOTOpPOE BO3pacTaHne

0,996 // TennoTbl redepaunm Qy ¢ 4,9 Nkan/y

0,994 P A 10 5,2 Mkan/y (Ha 6,1 %), co 3Haum-

0,992 “ TeNbHbIM  YBE/IMYEHMEM  XOJI0f0-

12 14 16 P, MMa TPOV3BOAUTENLHOCTY ® (puc. 2b) ¢

P, MMa 2,1Tkan/u po 2,82Tkan/u (Ha
1,6 . 34,3 %).

1.4 LT MocnegHee 06YCNOBNEHO MO-

1o b — BbILLEHNEM KO/IMYEeCTBa Moay4aemo-

’ | ro B reHepaTope-peKTUdrkaTope

-10 0 10 20 30
tes,°C xnagoareHTa D (puc. 2B) 3a cuet

Puc. 5. 3aBMCMMOCTb KOHLLEHTpaLnmn napos CHWKEHWSA yAe/IbHON TennoTbl reHe-

ammuaka 3 gediermaropa & oT gaB/ieHUs B pawum g, (puc. 2, YTo CBAZETENb-
KoHaeHcatope Py (A) 1 faBneHus B

KOMzeHcaTope P, 0T TemnepaTypbl CTBYeT 0 6osnee 3(heKTUBHOM UC-
BO3/yXa tg; (B) Mosib30BaHWM NOABOAVMOW TENIOThI

c MNMrc wn KI K reHepatopy-

PEKTU(INKATOPY NPU MEHbLUNX 3HAYEHUAX KPATHOCTU LIMPKYNALNN.
[NA CHYXEeHUS KPaTHOCTU LMPKYNAUMM 1 MOBbILLEHNUA TEMI0BOro Koaggu-
LIeHTa B COOTBETCTBUN C BblpaXkeHnem (5) HeobXoaMMo yBennyeHne 30HbI fera-

n 3auMm pacTBOPOB (X, — X,), YTO U NOATBEPXKAAET-
05 CA MOJTYY4EeHHOIN 3KCreprMeHTa/IbHOW 3aBUCUMO-
/ CTbto (puc. 3). B cBOIO 0Yepefb MOBbILLEHNE 30-

0.4 -~ Hbl ferasauuy pacTBOPOB OMNPeAenseTcs pocToM
KOHLIeHTpauun Kpenkoro pacteopa (puc. 4A),

10 0 10 20 30 KOTOpas YBeNM4YMBAeTCA 3a CYeT UHTEHCU(MKa-

tes,°C LMK npoLecca aGcopbLMM ¢ MOBbILLEHMEM [aB-

Puc. 6 . 3aB1CMOCTb TEM/IOBOTO  fleHUA B abcopbepe Pas. Mpn aTOM Ppg NpakTu-

KOS((DMLMEHTA 1 OT TEMMEPATYPb  yacky (33 BLIYETOM MOTEPb) PABHSETCS AaBMe-

BORYXA tes HUIO B ncnaputene Py 1 COOTBETCTBEHHO BO3pac-

TaeT C yBe/MuyeHneM Temnepatypbl t,>* (puc. 45), KOTOpass Takxke BO3PACTaeT C
YBe/IMYEHVEM tgs.

CornacHo ypaBHeHUtO (5) KpaTHOCTb LIMPKYIALUUN MOXET ObITb CHMDKEHA M 3a
CYET YMeHbLLEHMA KOHLIeHTpauuy napoB ammuaka u3 geermaropa Xs. 1o akc-
nepuMeHTa/IbHbIM [JaHHbIM CHUXeHWe KoHueHTpauun Xs ¢ 0,998 po 0,992 Kkr/kr
(puc. 5A) NponcxoanT € YMeHbLLEHWEM [aB/IEHUSA B reHepaTope-pekTudukaTope
BC/IeACTBUE CHMXKEHWNA faBneHns B KoHAeHcaTope Py ¢ 1,6 oo 1,2 MIa, uto oby-
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CMOBMIEHO CHUXKEHMEM TemnepaTypbl Bo3gyxa oT 30 o - 6 °C (puc. 56). Mpu aTom,
KaK N3BECTHO, YMeHbLLUEHNEe Py COCOOCTBYET CHUKEHUIO TeMMepaTypbl KMMEHUs
cnaboro pacrtsopa t, B reHepatope, 4To 06ecrneymBaeT MNoBbILLEHVE TeMMepaTypHO-
ro Hanopa 1 apgeKTUBHOCTb MpoLiecca Ten1006MeHa.

[aHHble, npeAcTaBneHHbIe Ha puc. 3 — 5, CBUAETENbCTBYHOT, UTO Be/IMYMHA
KPaTHOCTU UUPKYNAUUKN YCTaHaB/IMBAETCA [AaBNeHUAMU Py U Pag, 3aBUCMMOCTb
KOTOpPbIX OT tgz OMpefensieT B UTore 3aBUCMMOCTb KPaTHOCTM LIMPKYNAUUN 1 Ten-
NIOBOr0 KO3(hpmumeHTa OT 3TOM Temnepatypbl (puc. 6). Mpn 3TOM NOBbILLEHUE tg3
oT - 6 40 30 °C 06ycnosnnBaeT cHidKeHwe f ¢ 12,7 Ao 7,6. OfHaKO B 3TOM C/yyae
YBENMUMBAETCA TeMneparypa LMPKYNALMOHHOIO rasa t; > Ha BbIXOAe ucnapuTens
oT - 8 10 5 °C (puc. 2/1), uTo BbiLLe pernameHTHO HopMbl 0 °C. MoBbILLEHE 3TOV
TemnepaTtypbl CHUXAET 1 3HeprosPdeKTUBHOCTL arperarta CMHTe3a B Lenom [7].

BbiBogbl. MpeAcTaBfeHHbIA aHa/IM3 AKCNepUMeHTa/IbHO-aHa/IMTUYECKUX UC-
CNefoBaHUn CBUAETENLCTBYET O CYLUECTBEHHOM B/IMSIHUW TeMmnepaTtypbl aTMo-
cthepHOro Bo3ayxa Ha 3HeProaPMeKTBHOCTL AXY, NOBbILLEHME KOTOPOI TpebyeT
CHWKEHNS faBneHua Py WM MNOBbIWEHUS AaBNeHUA Pag. [py 3TOM NOBbILLEHME
3HepreTMyeckoin aggeKTMBHOCTM AXY BCNeACTBME HEBO3MOXHOCTU OfHOBpe-
MEHHOro obecrneyvyeHns Takoro pacnpeaeneHns AaBneHnin n3-3a nx 3aBUCMMOCTM OT
TemnepaTypbl aTMOC(EPHOro BO34yXa M COGMOAEHNA PernamMeHTHOro 3HayeHus
Temnepartypbl OXXAEHNA UMPKYNALUMOHHOIO rasa BblABWUraeT TpeboBaHWe Co-
BepLUEHCTBOBaHMA CYLLECTBYHOLLEro annapatypHO-TEXHOIOMMYECKOro ogopmrie-
HMA Kak Lmkna AXY, Tak 1 6/10Ka BTOPUYHOW KOHAEHCALMW B LLE/IOM.

Cnucok nutepatypsbl: 1. [nikiH M.A., MiTpoHos O.I1., YepenaHosa I.B. Ta iH. BUpOOGHMLTBO amiaky:
eBONIOLIA, CTaH, nepcrnekTusn. // XimMiyHa nNpomucnoBicTb YkpaiHn. — 1998. — Ne 2, — C.57 - 57.
2. AHAITUYECKNIA KOHTPO/Nb B a30THOM MNPOMbIWAEHHOCTU. — M.: Focxmmmsgat, 1958. — Bbin. 7.
— 115c. 3. Ecdmmos B.T., babuuenko A.K., Epolyerkos C.A. ToBbieHVEe 3(EeKTUBHOCTU paboTbl ab-
COPOLMOHHBIX XONOANbHBIX YCTAHOBOK B arperatax CMHTe3a ammuaka 60nbLioii MowHocTu. // Xono-
AnnbHas TexHuKa. — 1979. — Ne 2 — C. 23 - 26. 4. PoseHdbenbg J1.M., Tkaues A.l'., MN'ypesuy E.C. MNpume-
pbl U pacyeTbl XOMOAW/bHLIX MawuMH W annapatos. — M.: T[octoprusgar, 1960. - 238c.
5. bagbinbkec N.C., OaHunos P.J1. A6COp6UMOHHbIE X0N0AUbHbIE MawKHbl. — M.: Muwesas NPOMbIL-
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