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TEIIAOBasl Harpy3Ka UCIapUTeAs BTOPOM CTYIEeHH paB-
Ha CyMMe YAEABHBIX TEIIAOBBIX HArPy30K HCIApPUTEeAd
u abcopOepa IepBOH CTyHeHHu, KAK/KT:

Qo2 =%+ 9ar (21)
KoAmgecTBO IMPKYAUPYIOUIETO XAaAareHTa BTOPOH

CTyIleHH Ha OAMH KHUAOIPAMM IJUPKYAUPYIOIIErO XAAA-
areHTa IIepBOM CTyIIeHMU:

y Yoz (22)
dd2

TemnnoBas Harpyska reHepaTropa BTOPOH CTyIIEHU:
Iry 9% X (23)
TenaoBo¥  Koa((pUIIMEHT IIMKAAQ  KAaCKapHOM

MAaIlUHbL:
J— [ (24)
Oh1  Gn2

Pe3yALTaTBI HNCCAEAOBAHUSA

AASL OLIEHKM BAUSIHUS CPEAHeCYTOUHBIX TeMIlepa-
TYpbl U BAQKHOCTH BO3AyXa Ha 3(M(PEeKTUBHOCTH Tep-
MOAMHAMHYECKUAX [UKAOB IIPHM PA3AUYHBIX CXEMHBIX
pelieHuax aOCOPOIMOHHONM OpPOMUCTOAUTHUEBOM XO-
AOAVABHOM MaIlIMHBI OBIA pa3paboTaH IIPOrpaMMHBIN
KOMIIA€KC, CO3AAHHBIM IIPU TOMOINM KOMIHMAATOPA
gfortran [10] (puc. 2).

JAaHHas MaTeMaTUdecKass MOAEAb ITO3BOASIET pac-
CUNTBEIBATh KaK OAHOCTYIIEHYaTylO, TaK U KaCKaAHYIO
cxemy ABXM npu pasAHMYHBIX I[I0AQYaX TPEIOIIEro
UCTOYHWKA IO CTyHeHsM. [IporpaMMHBIN KOMIIAEKC
COCTOUT W3 TOAOBHOM IPOTPaMMBI U PSIAQ TIOAIIPO-
rpaMM. BBOA MCXOAHBIX AQHHBEIX U BBEIBOA PE3YABTATOB
OCYIIeCTBAIETCSI OTAEABHBIMU (patiramu. PaszpaboTan-
Hasg KOMIIAeKCHas MaTeMaTHuecKasi MOAeAb BKAIOUaeT
B cebd caepylolllde IIOAIIDOIPAMMBI pacdeT TeMIle-
pPaTyp OXAQKAQIOIIEN, OXAQKAAEMOM, OXAKACHHOU
U Tperole BOABL; pacueT IapaMeTpPOB TOYEK TEPMOAU-
HaMUYeCKUX HIHUKAOB AAS OAHOCTYIIEHUAaTOM U KacKaj-
HBIX CXeM; pacyeT TEIAOBBIX HAarpy3OK Ha allapaThl;
OIIpeAeAeHUe TeIAOBOro Koaddunuenrta. TepMoanHa-
MHYEeCKHe CBOMCTBA BOASHOIO ITIapa, BOABI M BOAHOTO
pactBopa Opomucroro Aumtug [11, 12], onmpepersaucs
1o ypaBHeHUsM [9], pacueTsl nukAoB ABXM ocymiecT-
BASIAUCH 10 M3BECTHBIM 3aBHUCHUMOCTAM [9].

B KauecTBe MCXOAHBIX AQHHBIX AASI PAcueTOB IIMK-
AOB OAHOCTyIIeHUaTOM M KacKapHo¥ ABXM OwIAu B34-
TBl CpEeAHeCyTOUHBble TeMIlepaTypa MW OTHOCHTEAbHAas
BA@KHOCTBb BO3AyXa IO KAMMATHUYECKHMM AAQHHBIM [13]
CaMOT0 XOAOAHOTO M CaMOTO TEIIAOTO MecsAla AAS TOPo-
AOB Aybail (aHBaphk, aBryct) [14], Cunramyp (sSHBaph,
MapT) [15] u UyHnuH (aHBaph, aBrycT) [16].

[NpepcTaBAeHBI AOTIOAHUTEABHBIE AQHHBIE AASL pac-
YeTa IHUKAOB OAHOCTYIIEHYATOM U KacKapHou ABXM
(Tadba. 1).

[IpuBepeHBI pe3yAbTATHI pacyeTa LIHUKAOB OAHO-
cryneHdato ABXM aast ropopoB Ay6airt, CuHramyp
u Yynnus (puc. 3, 4). I3 rpaduKOB CAEAYeT, UTO AAS

Puc. 2. BAoK-cxeMa aAropuTMa pacdera nporpamMmmsl ABXMD
Fig. 2. Block diagram of the algorithm for calculating
the ABXMD program



Tabauna 1. AONOAHUTEABHBIE AQHHBIE AASI PacyeTa OAHOCTYIEeHYaTOM!

U KacKapHoi ABXM
Table 1. Additional data for calculation of single-stage and cascade ABRM
IMapameTpsl 3HaYeHUs

Hepopekymnepaliusi TeIIAOTEL Ha XOAOAHON CTOPOHEe 3
ucnapureas Aty, °C
Hepopekynepanus TEIAOTEL Ha TEIIAON CTOPOHE 3
KOHAeHcaropa Aty, °C
Hepopekynepalus TeIIAOTEL Ha TEIIAON CTOPOHE 5
reneparopa At °C
Hepopekyneparus TEeIIAOTEl Ha XOAOAHON CTOPOHEe 5
abcopbepa Atq, °C
Hepopekynepalust TeIIAOTEI Ha XOAOAHON CTOPOHE 15
TEIIAOOOMEHHMKA PacTBOPOB Atm/o, °C
T'mapaBAMYECKOE CONPOTHUBAEHUE ITPOXOKAECHHIO Tapa 013
Me>KAY McHapuTeaeM u abcopbepom Ap, kIla '
Heponacslmenne caaboro pacrsopa
B abcopbepe Aéq, % ho
HepoBbInapuBaHue KPEIKOro pacTBopa 25
B reHeparope A, % '
3ona perazanuu A§, % 4
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Puc. 3. I'pacduk 3aBUCHMOCTH TeMIepaTypsl
rperoIero NCTOYHUKa OT CPEAHECYTOYHBIX IIapaMeTPOB
BHENIHUX MCTOYHHUKOB AAS OAHOCTYNIeHYaToM
a0CcopOIMOHHOM OPOMUCTOAUTHEBON XOAOAUABHONM MalIMHBI
Fig. 3. Graph of the temperature
of the heating source from the average daily parameters
of external sources for a single-stage
Absorption Bromistolithium Refrigerating Machine

ropopa Ay0Oail TeMmepaTypa Trpelollero HUCTOYHUKA,
Py KOTOPOM BO3MOJKHO IIOAyYEHHEe IIPeCHONM BOABI
U3 BO3AyXa COCTaBAsSIeT: B sSTHBape th1=(88,2...90,4)°C,
B asrycre f,,=(90,4 .. 94,7)°C. BeAanunHa TENAOBOTO
KO3 puUImeHTa BapbUPOBaAaCh B IPEAEAAX: AASL STHBA-
psa (=(0,720 ... 0,735), prga aBrycra (= (0,732...0,752).
Aas ropopa CuHramyp TeMIepaTypa Iperollero Hc-
TOUYHMKA, NPU KOTOPOU BO3MOJKHO IIOAyYeHHe IIpe-
CHOM BOABI M3 BO3AyXa COCTABASIET: B siHBape f, =
=(852...87,3)°C, B wMmapre f{,, =(855..877)°C. Be-
AWYMHA TEMAOBOTO KO3((UIlMeHTa BapbUPOBaraCh
B IIpeperax: Ang guBapsa (=(0,763...0,768), arga mapTa
{=1(0,761...0,767). Aaa ropopa UyHIMH IIpU pacdeTe
OKa3anoCh, UTO INPH 3aAAHHBIX IlapaMeTpax HapyXK-
HOTO BO3AyXa TeMIlepaTypa KUIIeHUsI UMeeT OTpulla-
TeAbHOe 3HadeHue. CAepOBaTEABHO, AAS TTPOBEAESHUS
AAABHEMNIIUX MCCAEAOBAHUM HEOOXOAUMO NPUMEHUTH
ypaBHeHUd pacyeTa aOCOPOIUMOHHON OpPOMUCTOAUTH-
€BOM XOAOAMABHOM MAIlIMHBI C TeMIepaTypou Kulle-
Hug HwKe 0°C. TemmepaTypa rperollero HCTOUYHUKA,
IIpA KOTOPOM BO3MOJKHO IIOAy4YeHHUE IIPECHOM BOABL
13 BO3AyXa COCTaBAsieT: B aBrycra f,,=(86,4...88,9)°C.
Beanumna TenmaoBoro KoaduiimeHTa BapbUPOBaAach
B IIpeperax: Ardg asrycra (= (0,754...0,760).
[lpuBepeHBI pe3yAbTaTBHl pacyeTa IIUKAOB Kac-
KapHoM ABXM aas ropopoB  Ay6airt, CuHramyp
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Puc. 4. I'paduk 3aBUCUMOCTH T€NIAOBOr0 KodddunueHTa
OT CPEAHECYTOYHBIX IapaMeTPOB BHEIIHUX UCTOYHUKOB
AASI OAHOCTYIIEHYaTO¥ abCopOIMOHHOM
GPOMHCTOAUTHEBOM XOAOAUABHOM MallIuHbI
Fig. 4. Graph of the dependence of the thermal
coefficient from the average daily parameters
of external sources for a single-stage
Absorption Bromistolithium Refrigerating Machine

u Yynnus (puc. 5, 6). VI3 rpa@uKOB CAEAYeT, 4TO AAS
ropopa Ay0Oail TeMmmepaTypa Trpelollero MUCTOYHUKA,
IIpA KOTOPOM BO3MOJKHO IIOAy4YEHHUE IIPECHOM BOABL
13 BO3AYXa, COCTaBAsieT: B siBape f,,=(70,7...72,9)°C,
B asrycre f,,=(74,6..76,8)°C. BeanunHa TemAOBOTO
Kod(uIenTa BapbUPOBaAaCh B IIPeAeAaX: AN STH-
Bapsa {=(0,236...0,239), ara aBrycra (= (0,241...0,244).
Aast ropopa CuHramyp TeMIepaTypa Ipelolero Huc-
TOUYHMKE, NPU KOTOPOM BO3MOXKHO IIOAy4YeHHe IIpec-
HOW BOABI M3 BO3AyXa, COCTAaBAsET: B siHBape f, =
=(71,9..73,1)°C, B mapre f,,=(72,1...73,3)°C. Bean-
YMHaA TEMAOBOTO  KO3(UIMeHTa BapbUPOBaAACh
B IIpepenrax: A gHBapa (= (0,247...0,248), ara map-
Ta {=(0,246...0,248). Ars ropoapa UyHIIUH NIpu pacue-
Te O0Ka3aaoCh, UYTO IPHU 3aAAHHBIX IapaMeTpax
Hapy’KHOTO BO3AyXa TeMIlepaTypa KHIEHUs HMe-
eT oTpunarteArbHoe 3HaueHHe. CAEAOBATEABHO, AAS
MPOBEAECHUS AAABHEUIIIUX MCCAEAOBAHUNM HEOOXOAU-
MO INIPHUMEHUTH ypaBHeHHs pacueTa abCOPOIMOHHOMN
OPOMUCTOAUTHEBOM XOAOAUABHOM MAIIUHBL C TeM-
neparypo kunenus HmwkKe 0°C. Temmeparypa
rperoulero MCTOYHUKA, IIPW KOTOPOW BO3MOKHO
TIOAYyYeHHe IIPEeCHOM BOABI W3 BO3AYXa, COCTaBAS-

er: B asrycre f,=(719..73,5°C. BeanumHa Temn-

AOBOTO KO3 PUITMEHTa BapbUpoOBarach B IIpeAeAax:

AAs aBrycTta (= (0,244...0,246).
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Puc. 5. I'pachuk 3aBUCMMOCTH TeMIlepaTyphl
rperolero MICTOYHNKAa OT CPeAHeCyTOYHBIX ITapaMeTpoB
BHEIIHNX UCTOYHUKOB AASI KACKAAHOM abCcOpPOIUMOHHOM

OpPOMHCTOAUTHEBOM XOAOAUABHON MaIIMHbI

Fig. 5. Graph of the temperature
of the heating source from the average daily parameters
of external sources for a cascade
Absorption Bromistolithium Refrigerating Machine
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Puc. 6. I'paduK 3aBUCEMOCTH TENAOBOro Ko3dduuneHra
OT CPeAHeCYTOYHBIX IapaMeTPOB BHEIIHUX HCTOYHNKOB
AASI KQCKaAHOM a0COpOIMOHHOM OPOMUCTOANTHEBOM
XOAOAMABHOM MaIINHBI
Fig. 6. Graph of the dependence of the thermal coefficient
from the average daily parameters of external sources
for a cascade Absorption Bromistolithium Refrigerating Machine

BbiBoABI

BEIMOAHEHHBIM aHAAM3 [IOKas3aa, 4TO CYTOYHBIE KO-
AebaHMSI TapaMeTpoB HAPY’KHOTO BO3AYyXa BAMSIOT Ha
U3MeHeHNe MUHHUMAaAbHOU TeMIlepaTyphl TPeloIlero
UCTOYHWKA. AaHHAsI BeAWYNHA M3MEHsIAACh B IIpeperax
At, =(1—4)°C xaK B OAHOCTyIEHYATHIX, TaK U B Kac-
KaAHBIX ITMKAAX ABXM aAAst BceX TOpoAOB B paccMo-
TPEHHBIN IIepUOA UX PabOTHL.

ITpu HMCIIOAB30BAHUM KAaCKAAHBIX aO0COPOIMOHHBIX
OPOMHUCTOAUTHEBBIX XOAOAMABHBIX MAIlIMH AAS IeAeH
KOHAWUTIVOHMPOBAHUSI W IIOAYYEHHS BOABI M3 BO3AY-
Xa TeMIlepaTypa TpeloIero MCTOYHUKA B CPEAHEeM Ha
15,4°C HuKe, ueM B opHOCTymneHYaTelx ABXM. Oto
IleHHOe OOCTOATEABCTBO AAQET BO3MOYXHOCTH HCIIOAB-
30BaTh OPOCOBOIO TENAOTY OOAee HUM3KOrO TeMIepa-
TypHOro mnoTreHIuara. OAHAKO BEAWYHHA TEIIAOBOTO
Koa(ppuUImeHTa KacKapAHBIX aOCOPOIIMOHHBIX OpPOMU-
CTOAWUTHEBBLIX XOAOAMABHEIX MAaIllMH B 3 pa3a MeHbIIe,
yeM B opHOCTyneH4aThix ABXM.
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THE INFLUENCE OF AVERAGE DAILY TEMPERATURE
AND AIR HUMIDITY ON EFFICIENCY
OF HELIO-COOLING ABSORPTION BROMISTOLITHIUM MACHINES

O. S. Malinina, A. V. Baranenko, A. V. Zayisev

Saint Petersburg National Research University
of Information Technologies, Mechanics and Optics,
Russia, St. Petersburg, Kronverkskiy pr., 49, 197101

The influence of changes in the average daily temperature and air humidity on the efficiency of an Absorption
Bromistolithium Refrigeration Machine on solar energy for the purposes of conditioning and condensation
of moisture from air is studied. The analysis of thermodynamic cycles with various circuit solutions of an
Absorption Bromistolithium Refrigeration Machine is carried out. The values of the minimum temperature of
the heating source are obtained, at which fresh water can be obtained for the cities of Dubai, Singapore and

Chongqing.

Keywords: low-potential energy, solar energy, solar installation, solar collector, Absorption Bromistolithium
Refrigerating Machine, heating source, relative humidity.
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