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Aednermatopa 66ITOBOro abcopObLMOHHOrO XONOoAUINBLHOrO arperarta
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BbinosHEHO mamemMamuy4eckKoe MoOenuposaHuUe mersaossix Ppexumos oegreamamopa, Komopsle omsae4arom
30 POYECCH 0YUCMKU U MPAHCIOPpMUPOBKE nNapa aMmmuaka. ModenuposaHue nposedeHo Ha MurosbiX KOH-
cmpyKuusax abcopbyuUoHHbIX X0100UMbHbLIX a2pe2amos ¢ y4emom 0H60CHO8AHHbIX donyuw,eHull u pesysnbmamos
cobcmeeHHbIX 3KCepUMeHMaAnbHLIX ucciedosaHuli. B ocHose ModesnbHbix npedcmasneHull nexam 3aKOHbI
COXpaHeHUA menaa u maccel. B pesynemame 6blaa pa3pabomaHa MemoOuKa pacyema mernsaosbix pexumos
pabomel Oeghieamamopa, npuMeHUMas 058 MuUnoebix KOHCMpPYKUyuli 66imosbix abcopbUUOHHbIX X0A00UMbHbIX
azpeaamos.
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BuKoHaHo mamemamu4He MoOes1l08aHHA mernaosux pexcumis degaeamamopa, AKi 8idnosidarome 3a npoyecu
OYUWEHHA Ma MPAaHCIopmysaHHA napa amiaky. Mooento8aHHA NposedeHO HA Muosux KOHCMPYKUiax ab-
copbuiliHux x0a100UNbHUX A2pe2amos 3 ypaxy8aHHAM OBrpyHMOBAHUX NPUMyuweHb i pe3yabmamie ea1acHUX
eKcriepumMmeHmasnbHUX 00CiOHeHb. B 0CHOBI MOOenbHUX yAB/eHb e amb 3aKOHU 36epexeHHA menaa i macu.
B pesynbmami 6yna po3pobaeHa mMemoouKka po3paxyHKy menaosux pexcumie pobomu degneamamopd, wo
Moxce bymu 3acmocosaHa 0418 murosux KOHCMpyKUilti nobymoegux abcopbuyiliHux xon00unbHUX azpezaamis.
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HbIX MOKPbITUIA, BbIMOJIHEHHbIX M3 NEHOMNOMypeTaHa, Co-
crasnser 0,10...0,12 m [1]. HecmoTpa Ha TO, 4TO Bpems
BbIXO4A Ha pabounil pexkMm TaKMX annapaTtoB U3 «OTen-
JIEHHOro» COCTosiHMA AocTaTo4Ho Beanko (10...18 vacos),
BbICOKAA Ten/joBad WHEPLMOHHOCTb KamMep no3BoaseT

BBegeHue

CrneuunduKa paboTbl abcopbUMOHHbBIX annapaToB npea-
onpegenseT UX BbICOKYI TEMNOBYH WHEPLMOHHOCTb, T.e.
OAUTEeNbHbIN NYCKOBOM nepuoga,

OCHOBHOI BKNaZ4 B TENJIOBYO MHEPUMOHHOCTb abcopb-
LUMOHHOro annapaTa BHOCUT X0n04uabHasA (Mopo3nibHas)
Kamepa. 3TO CBA3aHO C OFrpaHUYEHHOMN X01040NPON3BOAM-
TenbHocTblo AXA, a, cnefoBaTesibHO, € HEOHX0AMMOCTbIO
YCTaHOBKM A0MNO/IHUTENIbHON, MO CPaBHEHWUIO C KOMMpec-
CMOHHBIMW MOAeNAMM, Tennousonaumu. Takoe nonoxe-
Hue Hambosnee xapaKTEPHO A1 MOPO3UIbHbLIX Kamep U
OBYXKaMepHbIX MoAesield, MNone3Hbli 00bem KOTopbIX
06bl4HO He meHee 180 ,EI,M3, a TO/ILLMHA TEN/ION30NALNOH-
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YMEHbLUNTb BO3AENCTBME OKPY)KaloLLel cpesbl B pexume
UMKAnYeckon pabotbl AXA (KPB <1), No cpaBHEHUIO C KOM-
NPeccMOHHbIMK MoZenamu. BmecTte ¢ Tem, Kak bblio oT-
Me4YeHo paHee, cyllecTByoWwmne metoamku [2, 3] nossons-
10T MPOU3BOAMUTbL pacyeT TenJIONPUTOKOB B Kamepy XOno-
OWNbHbIX annapaTos, T.e. onpeaennTb Heobxoanmyto Be-
JIMMMHY XO1I040MPOnN3BOAUTENBHOCTU ucnaputena AXA,
TOMIbKO B CTALMOHAPHbIX YCAOBUAX U HEe MOryT BbiTb MUC-
NONb30BaHbl ANA NPOrHO3UPOBaHWUA TemnepaTypHbIX pe-
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KMMOB Kamep npu pabote c KPB < 1, KoTopasa obycnosne-
Ha ¢YHKUMOHMPOBAHMEM CUCTEMbI PEryIMPOBaHUA MNpuU
TemnepaTtypax OKpyKatowein cpeabl Huke 32°C (nmbo
43°C) [4].

AHaANOrMYHO cocTosiHMe Bonpoca u ana AXA, paboTtato-
e B peXume LMKANYECKON TEMNSOBOM HArpysKku Ha Tep-
MOCUPOH.

Bmecte ¢ Tem ana cayyaa AXA HeobxoaMMO OTMETUTb
cnepytolee. Tak Kak abcopbuMoOHHbIe annapaTbl MPOEKTU-
pyroTcA M3HaYanbHO Ha "}KecTKue" ycnoBuA aKCNayaTaumm,
TO NPU CHUXKEHUW TemnepaTypbl OKpy)Katolen cpeasbl, a,
CnepoBaTeNbHO, U TEMJIONPUTOKOB B Kamepy, BCE OCHOB-
Hble anemeHTbl AXA, 3a uckaueHnem pednermatopa,
MMEeIT BO3MOXHOCTb paboTbl B 60onee 6naronpuATHbIX
YC/IOBUAX, T.€. C «3anacom».

Jebnermatop, KOTOpbIA TaKkKe CNPOEKTUPOBAH ANs
paboTbl B «KECTKMX» YC/I0BUAX, B 3TOM C/Ay4yae, AOMOHU-
TENbHO K CBOEN NpAMOI GYHKLMM — OUYMUCTKM NAPOB aMMMU-
aKa OT NapoB BOAbl, 33JE€PKMBAET U YaCTb aMMUaKa, Mo-
cTynatouwiero B KoHgeHcatop. lpu 3TOM, 04eBUAHO, YTO
YeM HUMXKe TemnepaTypa OKpyKatouwel cpeapl, Tem 60nb-
wewn bypeT 3Ta YacTb.

B KOHeYHOM cueTe, CHUXKEeHMe TemnepaTypbl OKpyKa-
oler cpeabl NPUBOAUT K CHUMKEHUIO XON040MNPOM3BOAM-
TENbHOCTU NPU HEM3MEHHOWN TEMJIOBOW Harpyske Ha Tep-
MOCUOH, T.e. cHMKeHuto KM xonoamnbHoro annaparTa.

OcTaeTcA TaKXe HeunsyyeHHbIM BOMPOC O MPUMEHUMO-
CTM B peanbHbix cuctemax (KPB < 1), 3aBucumocTei
HalAEeHHbIX A8 CTauMOHapHbIX ycnosui [5], cBA3biBato-
WMX ONTUMasbHYO paboTy ucnaputens AXA u Temnepa-
TYPHbIN CKAYOK B XapaKTepHOM To4Ke aednermartopa.

Takum obpasom, 3afayert AaHHOTO UCCNefOoBaHUA AB-
nAeTca pa3paboTKka MeToAa MaTEMATUYECKOTO MOLENNPO-
BaHMA gednermatopa AXA.

1 WUcxoaHble npeanochiniku

Pexxumbl paboTbl gednermatopa B 3HaUMTEIbHON Me-
pe, onpeaensaoT 3ppeKkTMBHOCTbL paboTbl AXA. Mpn 3Tom
cnefyetr OTMETUTb YTO, HECMOTPA Ha TO, YTO QyHKLMO-
HanbHbIM NpefHa3sHadyeHMem pgednermatopa ABNAeTCA
OYMCTKA NMapoB aMMMaKa OT NapoB BOAbl C OTBOAOM drer-
Mbl B PEKTUPUKATOP, NPaKTUYECKM BCErAa MMeeTcs 30Ha, B
KOTOPOW MPOMUCXOAMUT YacCTUYHAA KOHZEHCAUMA YUCTbIX
napos ammmaka. O4eBUAHO, YTO B 3TOM C/y4Yae CHUMKaeTcA
M XONOA0MNPOM3BOAUTENBHOCTE MCMAPUTENA, U TennoBok
KoadduumeHT AXA. HeobxoaAMMO TaKKe OTMEeTUTb, UYTO 3a
WCKNIOYEHMEM KOHCTPYKUMI AXA ¢ TpPexXnoTOYHbIM reHepa-
TOPHbIM y3/10M [6], B KOTOpbIX B AednermaTop nocrtynaet
MPaKTUYECKN YUCTbIM Map aMMMaKa U OH MONHOCTbIO 3a-
KpbIT Tenjousonaumein, B nogasnsowem 60nbWMHCTBE
COBpPEMEHHbIX KOHCTpyKumn [1] aednermatop Tensouso-

JIMPOBaH Wb YacTUYHO, @ TaK KaK OH, KaK U BCe OCTa/lb-

Hble 3anemeHTbl AXA, npoeKkTupyetcs Ana paboTbl B

«KecTKMx» ycnosuax (¢ =32 °C) — Npu CHUXKEHUMU Temne-
o.c.

paTypbl OKpy)KaloWwen cpelbl BO3PACTaeT U KOINYECTBO
HEeMNoCTYNUBLLEro B UCNApUTEb X1aJareHTa.
Mpn CHUXKeHUn toc peanbHble AXA, HECMOTPA Ha He-

KOTOpOE CHUXEeHMe XO0N0A0MpousBOAUTENbHOCTM, obec-
neunsatoT Tpebyemble TeMnepaTypHble PEKUMbl B XO/0-
AWNIbHBIX Kamepax, Tak Kak O4HOBPEMEHHO MPOUCXOAMUT U
CHUXXeHUWe TenJIoNPUTOKOB M3 OKpY:Katolwei cpeabl. Ove-
BMAHO, YTO B 3TOM C/ly4ae sHepreTuyeckasa 3GPeKTMBHOCTb
AXA HUKe, yem Npu paboTe B «KECTKUX» YCOBUAX.

C 4pyroil CTOPOHbI, MPU CHUXKEHUU Lo " pabote ae-

dnermaTtopa no csoemy ¢yHKLMOHANIbHOMY HasHaYeHUIo
NOSABNAETCA BO3MOMHOCTb YMEHbLLUUTL KOAMYECTBO reHe-
puvpyemoro napa x/iafareHTta, T.e. YMeHbWWTb BENUYUHY
Qg / @ B KOHEYHOM CYeTe MOBbLICUTL SHEpreTUYeckylo 3¢-

¢deKkTMBHOCTL a6COPBLMOHHOrO X0N0AMIBHOTO annaparTa.

Cnefyert TakKe MMeTb B BUAY, YTO ANA peannsaumm Ta-
KMX 3Heprocbeperalowmx pexmnmos Becb aedaermatop
Heob6X04MMO 3aKPbITb TEMNOBOKN M30NALMEN, YTO NO3BOANUT
CHM3UTb KOAIMYECTBO HEMOCTYNMBLIEro aMmMMaKa B ucnapu-
TeNlb MPY CHUXKEHWU ¢ 1 (), .

[na HaxoxXaeHWAa oNTUManbHbIX pexXumos paboTbl ae-
bnermatopa B LWMPOKOM JAManasoHe MW3MEHeHuA ¢
o.c.

HeobxoaMMOo pa3paboTaTb ro MaTemMaTUYECKYO MOAENb.
C NMOMOLLbBIO MaTeEMaTUYECKOW MOAENN NMPU 3afaHHbIX

reOMETPUYECKMUX M TEr/IOTEXHWYECKMX MNapameTpax ae-

dnermatopa (LD,d dH,,lcm) M TenNou3oNALMOHHOTO

KoXyxa (4 A ), @ Take napameTpax napoBOro noToka
usz us

6H >

Ha Bxoge (Temnepatypa 3, » KOHLEHTpaumua £ 1 macco-
6X

Bbl1 pacxog, ng), KOTOpble OMpeaenstoTcs BeNUYMHON

Q,» MOXHO ONpeAe/nTb 1 NapameTpbl NapoBOro NOTOKa

Ha Bbixoge gednermatopa (9 " G@be) npv pasnany-

6bIX 2 J6bIX 2

HbIX £ .

Mpu BbiNOAHEHMU pednermaTopom CcBOUX OGYHKLMIMA
9  [OJ/IKHA COOTBETCTBOBATb TemnepaType HacblleHnA

6blX
aMmuaka (,9;\?”1 ), a g =1,
3
3HaA ngm :fl(QT), a QO :fz(ngzx)’ MOKHO
HalTM 3aBUCMMOCTb 0, :f3(QT) AN AAHHON KOHCTPYK-

umn gedpnermatopa U reHepaTopHoro ysna AXA.

2 MartemaTnyeckas mogenb

OyHKIIMOHAIBHAS CXeMa HOJBbEMHOI0 yJacTka aedier-
MaTtopa AXA mpeacTaBieHa Ha pucyHke 1.
Ha Bxon nedmermatopa moctynaeT HmapoBOW MOTOK C

rnapaMeTpaMu 9 " G

6x > O6x > “ex’
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PucyHok 1 — Cxema pabomel degpieemamopa AXA
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MpOTMBOTOKOM emy ABMUMKETCA CTeKawrowas dmerma C
napameTpamu T’ 5’,G¢). Tennota p,ecbnermau,mm, nocne

nogorpeea ¢iermbl, OTBOAMTCA Yepes CTEHKY U Tenaom3o-
NAUMOHHOE NOKPbITUE B OKPYXKaloLLLyto cpeay.

B obliem cnyyae, ucxoaa ns dU3NYECKMX npeacrase-
HUI [56], MOXHO BblAENUTL ABa pexuma paboTbl gedner-
maTtopa:

a) PeMM KOYMCTKM» MApPOBOM CMEeCH, Koraa Temnepa-
Typa CTEHKM NpEeBbIAeT TemMnepaTypy KOHAEHCauMu am-
MWaKa npu paboyem aaBneHunu;

6) peXKMM YacTUYHOWM KOHAEHCALMU YUCTbIX NapoB am-

MMaKa - as \-
(tcm ~ l9NH,)

Mpu MOAENMPOBaHMM UCMNOb30BANIMCL Caeaytowme
OONYLLEHUSA:

a) TepmMuyeckoe COMPOTMB/IEHME W TENJI0EeMKOCTb
NAeHKU $nermbl He3HauyMTeNbHbl U NPU MOAENMPOBAHUN
TEN/NIOBbIX PEXMMOB AedermaTopa UMU MOMKHO MNpeHe-
6peub;

6) TemnepaTypbl GpAermbl U CTEHKM Aedaermatopa pas-
Hbl ¥ HA 3/1IEMEHTAPHOM YYacTKe ¢/x NOCTOAHHbI.

B oCcHOBE MaTemaTUYeCcKON MOZENN NeKaT ypaBHEHMA
COXpaHeHMA Tenaa U Macchl, KOTopble A8 3NeMeHTapHOro
yyacTka dx vmetoT Bua;

dQD(dx) = an.a(dx) (1)

(v = Glevan) T Gy )

YpaBHeHMe (1) MOXKHO 3anucaTb B BUAE:

d(G"i) (@) d[Gu) (x)‘f(x))
(9~ T)dF, + k(T -1, )dF,

x+dx) ( (x+dx)é:('),c+dx) )] =

3)

roe g — KoadouuMeHT TENI00TAAYM OT MAapPOBOro NOTOKA K
cTeKatowel ¢nerme, onpesensiembii Ha OCHOBE M3BECT-
HbIX COOTHOLWeHUN [7];

8, T — TemnepaTypbl Ha y4acTke ¢x NapoBoro noTo-
Ka U CTeHKU (piermbl), COOTBETCTBEHHO;

Kk — KoaddMUMEHT Tensonepesayun mexay CTeKato-
wen dbnermon 1 oKpyKatoLen cpeaon;

dFl M dF, — NNOWaAN 31eMeHTapHOro y4acTKa dx B

npoueccax TennoobmeHa.

O603HauMm 4 — and,, v

B =

1 2.4, 2 4,
a .d A d A d

o.c.” U3z cm 6H us H

Toraa ypaBHeHue (1) byaeT umeTb BUA;

d(G"i) , = A9 —T)dx+B(T -1, )dx ()

(dx)

[na HaxoXOeHUsA HeU3BeCTHbIX NapamMeTpPoB NapoBOro
NOTOKa Ha BbIXoAe yyacTKa dx K ypasHeHuam (1) un (2) go-
6asnatoTcA:

!
g, = X(x) (5)
X

X(x) + G;l(x)

" _ Gr
X(x) X(x) , (6)
‘f(xﬂbc) G"
X(x)_ X(x)+ A(x) A(x)
_ X(x) , (7)
5(” - n "
x0T a0
! —
& = 14(T.P) (8)
(= Gxo + Gl ©)

PewunTtb cuctemy ypaBHEHMI MOXKHO creayowmm o6-
pasom.

B nepsom npubAMKEHUM NPUHMMAEM Ha Yy4acTke
dx — 9 =const 1 paBHOM BXOAHbIM NapameTpam NapoBoOro
notoka, T.e. 9= 9

Tak Kak TensnoTe Aediermaumm GpakTUYECKM COOTBET-
cTByeT Tensiota $a3oBoro nepexoaa, To N€BYHO YacTb ypas-
HeHMA (3) MOXKHO 3anuMcaTh Kak:

d(G"i),, = Gyrs (10)

roe y —TennoTa napoo6pa303aHMﬂ FIapOBOﬁ cmecn npun g
X

nPpP.
Toraa M3 MOKHO 3anucaTtb 3aBUMCMMOCTb AJ1A Temre-
paTypbl cTeHKu (dnermbl) Ha yyactke dx:

G.r
AY-——-Bt,,
T = dx = (11)
A-B
3HaA 3aBMCUMOCTb XapaKTEPUCTUK [eHepaTOPHOro
y3na
G, =Gy + Gy = fs(QT)
"

g(x) f6(QT)

ANA BXOOHOro ce4yeHnAa, MOXHO HaWTW 3aBUCUMOCTU:

Yo = S5(Or)- £5(Or)- (12)
Gl = f5(0r)-[1- £(0r)] (13)

C y4eToMm BblILLIENPUBEAEHHBIX COOTHOLIEHMUA
Yerar = G¥n — Gy — Gl (14)

Janee pelsaem CUCTEeMy M3 Tpex YpaBHEHUI, B pe3y/bTaTte
yero onpe,u,enﬂeM HeM3BecTHble napameTpbl ¢aermbl Ha
yuactke (G ) ¥ NapoBoro NoToKa Ha BbIxoAe

y4acTKa dx(

(X) A( )

(x+d\') f7(§(\'+dx) > ))

Ha nocneaytowmx aTanax nponsBo4aMTCA KOPPEKTUPOB-
Ka TEKYLLMX NapaMeTpoB C NpUHATUEM

§(X+d\7)
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19 — 193); + I9(J(+dx)
2

[0 AOCTUXKEHWA 33aHHON TOYHOCTY.

B manbHelwem no npuBeseHHOMY afirOpUTMy NPoOu3-

BOAMTCA pacyeT KaX4oro 31eMeHTapHOro y4yactka dx Ae-
NIErMaTopPa A0 AOCTUXEHUNA £11 a ~ Q5 .
¢ pa po 4 &'x123 9~ 9y,

Mpu 3TMX NapameTpax gebnermaTop HauMHaeT BbINOA-
HATb OYHKUMKM KOHAEHcaTopa W pacyeT MNpoBOAMTCA MO
M3BECTHbIM meToamKam [8-10] c ¢uKcaumen KonuyecTea
CXUKEHHOro aMmMMaKa 1 NoCTYNMBLLIEro B KOHAEHCATop.

B nepBoM nNpuBAMKEHUW AMAMETP TEnJoU30ALNN,
npu 3afaHHbIX LD’dH " d(m, MOXKeT ObITb HallaeH u3

ycnosua  obecneyeHus  X0A040NPOM3BOAUTENLHOCTU
0= 1,(G,,.) B ©KECTKOM» pexume paboTbl Xx0N04UNb-
bIX

Horo annapara ( ¢ . =32°C):

0.

G- E0) = G O & = 1) = (Lth) (15)
D

roe g — cpeaHAaAAa Temnepartypa HacblWweHUA napoBoro no-

N
TOKa, OnpeAenaemas Kak: 4 _ o + Sy, ;

2
R,, — TepMUYECKOE COMPOTUBAEHNE aednermatopa, yuu-

TbiBalouwee N TeNN00TAa4y NAapPOBOro NOTOKA K CTEHKeE.

B cnyyae, Korga npu NpUHATOM B nepsom npubanKe-
HWUM AMameTpe Tenaousonauun aedpiermaTop He cnpass-
€TCsA CO CBOMMM OYHKLMAMM (érn < 1), HeobxoAMMo na-

6blX

TW Ha ero ymeHbuweHne 0o A0CTUXEHNA 6” ~1-
6bIX

Takmum 06pa30M, 3a4aBaACb reomeTpnyeCKMMmmn napa-
MmeTpamu ,u,ed)nermaTopa M Tenn1on301AUNOHHOIO KOXXyXa,
MOXHO onpeaenntb nNapameTpbl NapoBOro MNOTOKa

"
9 G, & NPV PasNMUHbIX BEMUMHAX () U ¢ .

BbIX 6bLX

Mpn 3TOM OYEBMAHBIM ABASAETCA U TO, YTO MaKCUMaslb-
Has Xono4onpousBoauUTENbHOCTL AXA gocturaetca npu
E" x| Ha BbIXOAe Aednermatopa. MosTomy Ans Kamaon

6bIX

KOHCTPYKUUU HEO6XO,CI,VIMO HaNTN 3aBUCUMOCTU

O = f8(Q0(max) loe = Var)'

YAO0BNETBOPSAIOLLME STOMY YCI0BUIO.
Takan 3aBMCMMOCTb MOKET 6bITb 3PHEKTUBHO MCMONb-
30BaHa B annaparax, paboTalowmx B LMKJANYECKOM PeXu-
Mme.
[ns annapaTtoB, paboTaloWmX B peMme MOCTOAHHOM
QT C U3MmeHeHnem ee abCONOTHON BEAUUMHBI B 3aBUCK-

(16)

MOCTU OT Tpebyemoil X0/040MNPOM3BOANTENBHOCTM MPU
Pas3/IUHBIX ; , MOXET ObITb NOJIYYEHA 3aBUCUMOCTb:
o.c.

QT = f9(Q()(,-),l‘o_C' = Val’)' (17)

Takum obpasom, pa3paboTaHHas MeToAMKa NO3BOAUT
HaWTU ONTUMA/IbHbIE COOTHOLLEHUS MeXay pabouyMmu xa-
PaKTEPUCTMKaMM reHepaTopHOro y3fa M ucnaputenem B

24

LUIMPOKOM AMana3oHe TeMnepaTyp OKpyKatowelh cpeabl,
KOTOpble MOTyT BbITb MCMNO/Ib30BaHbl B CUCTEMAX Peryaun-
pOBaHMA XONOAMNbHbIX annapaTos abcopbUNOHHOrO TUNa.
[na npakTMyeckon peanusaumm MeTOAMKM Heobxoau-
MO MPOBECTU IKCMEPUMEHTA/IbHbIE UCCAeA0BaHNA CEPUIA-
HbIX U ONbITHbIX 06pa3L.oB annapaToB ¢ AXA, KoTopble No3-
BO/IAT OLEHUTb NPAaBOMEPHOCTb NPUHATbIX AOMYLLEHU U
3¢ EKTUBHOCTb UCMOb3yEMbIX NMPU MOLENMPOBAHUU CO-
OTHOLLEHWI, 3 TaK¥Ke ONpeaennTb rPaHUYHbIE YCIOBUA NpU
PasMYHBIX perKMMmax paboTbl FeHEPATOPHOrO y3na.

BbiBOAbI

1. AXN obnapana pAAOM HECOMHEHHbIX 3KCMayaTauu-
OHHbIX MPeuMyLLecTB (HafeXHOCTb, O/UTENbHBIN pecypc,
b6eclwymHocTb B paboTe, MMHUMANbHAA CTOMMOCTb) nepes
KOMMPECCUOHHBIMW aHasoramu, a TaKKe YHWBepCasbHO-
CTbi0O B MCNOJ/Ib30BAaHUN WUCTOYHWKOB 3HEPTUM, NPU HaNU-
UMM sHeprocbeperaroWmx TEXHONOMMIA MOTYT PacWMpPUTb
CBOE MPUCYTCTBME Ha PblHKE BbITOBON XONOAWUNBHOMN Tex-
HUKW.

2. OpgHUM 13 3PPEKTUBHDBIX U MANOBIOAKETHBIX METO-
0O0B MOBbIWEHMA 3HepreTnyeckon 3dpdekTnsHoctn AXI
ABNAETCA TEXHONOTUA CHUMKEHUA NOTepb NPU TPaAHCNOPTU-
pOBKE amMmMMmaKa B 30HY MPOM3BOACTBA WCKYCCTBEHHOrO
xonopa (ucnaputens). KnwoueByto posb B 3TOM npouecce
BbiNosHAeT aedbnermatop AXA, KOTOpbIM OyMLaeT nap
amMmMMaka 3a cyeT OoTBoAa Tensia $as3oBoro nepexoga B
OKpYy)Kalollyto cpedy B AuanasoHe Temnepatyp oT 10 go
32°C.

3. MogenupoBaHue TenioBbIX pexumos aednerma-
TOpa, BbINOJHEHHOE B PaMKax HacToswel paboTbl, NO3BO-
NIAET NONYy4YMUTb ONTUMaJIbHbIe NMapaMeTpbl TeMNJ0BON MU30-
nauuu.

4. Ocoboe 3HauyeHWe fAaHHOe uccnegoBaHue umeeT
ana cuctem aHeprocbeperatowero ynpasneHmsa AXA, KoTo-
pble UCNOo/b3YIT UHAMKATOPbI TEMMNepaTyp B XapaKTepHbIX
Toukax pednermatopa Ana BbipabOTKM ynpaBAaAoLWEro
BO3/JEeNCTBUSA.
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Currently, developers of modern refrigeration equipment, in accordance with the plans of the UN, are moving to natu-
ral refrigerants (hydrocarbons, carbon dioxide and ammonia) that do not have an adverse technological impact on the
ecosystem of the planet. In domestic refrigeration technology, one of the options is absorption refrigerator, the work-
ing body of which is water-ammonia mixture with addition of hydrogen. Having a number of unique advantages over
compression analogs, absorption systems are characterized by lower energy characteristics. Since the absorption ap-
paratus is designed initially to "hard" operating conditions, then with a decrease in the ambient temperature, and,
consequently, heat flows into the chamber, all the basic elements of the ARU, with the exception of the reflux conden-
ser, are able to operate under more favorable conditions. A reflux condenser, which is also designed to operate under
"hard" conditions, in this case, in addition to its direct function of cleaning ammonia vapors from water vapor, also de-
tains part of the ammonia entering the condenser. At the same time, it is obvious that the lower the ambient tempera-
ture, the greater this part will be. Ultimately, a decrease in the ambient temperature results in a decrease in the cool-
ing capacity with a constant thermal load on the thermosyphon, COP of the refrigeration unit. As the analysis showed,
the maximum thermodynamic losses in absorption refrigeration aggregates are concentrated in the generator unit
during evaporation of ammonia, its purification from water vapor and transport to the evaporator. In this connection,
the mathematical modeling of the thermal modes of the reflux condenser was performed, which is responsible for the
purification and transportation of ammonia vapor. Modeling was carried out on standard designs of absorption cool-
ing units taking into account reasonable assumptions and results of own experimental researches. At the heart of
model representations lie the laws of conservation of heat and mass. Due to the high thermal inertia of the processes
in the rectifier, stationary operating modes were modeled. In the simulation, the flow mode of the vapor mixture in the
rectifier was considered turbulent, and the radial diffusion processes were neglected. As a result, the method for calcu-
lating the thermal modes of a reflux condenser, which is applicable for typical design of household absorption refriger-
ation unit has been developed.

Keywords: Thermal modes; Energy efficiency; Absorption refrigerator; Rectifier; Thermal insulation.
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