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2. Improving the energy efficiency of atmospheric water systems

Pedepar:

1. B po6oTi 3anipornoHoBaHa CuCTeMa OTPUMaHHS BOAY 3 aTMocdepHOoro nosiTps Ha 6a3i [IKT 3 kombiHOBaHMMU
IpKepeslaMy eJIEKTPUYHOI eHePrii o X0J1040NPOAYKTUBHOCTI 3HaYHO IlepeBepllye abcopOLiiiHi cxemu. BinminHOO
0COOJIMBICTIO TaKOi IPOIO3ULLii € BAKOPUCTAaHHS KOMIIPECOPA, 110 IIpalioe Ha 3MIHHOMY CTPYMi, 1[0 3HAYHO 3HIDKYE
cobiBapTicTh BUpOOY. IIpOnIOHY€ETHCS AJ1s1 TAKOTO KOMIIPECOpa BUKOPUCTOBYBATH B CBIT/INI Yac 10OU COHSYHI
Oartapei 3 nepeTBOpIOBaYEM IIOCTIMHOIO CTPYMY B 3MiHHMII CTPyM. [1IyCKOBUI CTPYM, IIPU [1€PiOAUYHOMY 3aIyCKYy
esiekTposuryna komnpecopa I[1KT, nonaeTscst KOpOTKOYACHO Bif, CTallioHAPHOTO MEPEXKEBOTO JKepesia
€JIEKTPUYHOI eHeprii. ¥ TeMHUH, BevipHiil i pankoBuii yac no6u [1KT mMoxke npanoBaTH Bifl CTalliOHAPHOTO
MEPEKEBOTO JIKepeJia €JIEKTPUYHO] €HEPTii, K B peXXMMi OTPMMaHHS BOIY, TaK i B PEKMMi KOHIUIIOHYBaHHS
noBiTps. CuCcTeMu OTPUMAaHHS BoAu 3 aTMocdepHoro noBiTps Ha 6a3i [IKT Haii6inbi epeKTUBHUM IpU
TemIepaTtypax atmocepHoro nositps 35...40 °C i BigHOCHI BosiorocTi noHaz, 70 % 3anpornoHoBaHa Moaudikalis
ABT 3 afiiabaTHUM BUIIAaPHUKOM PO3UMHY MOJKE MPALOBATU B CKJIa/li CUCTEM OTPUMAaHHS BOAU 3 aTMOCHEPHOTO

IIOBITpSI I1pY TeMIlepaTypax rapsiyoro pxepeda Big 100 °C Ta 1ijTkoM KOHCTPYKTHUBHO BIIMCYETHCS B €JIEMEHTHY 6a3y



TUIIOBUX MoZesed. B cepelHbOMY BUNIAPHUK PO3UMHY CTAaHOBUTH 67113bKO 10 % Bin noBepxHi abcopbepa.
HesBakaiouu Ha MO3UTUBHUI [OCBIT, 3aCTOCYBaHHS B KOHCTPYKILisiX abcopbepiB i BunapHukisB amiaky ABT
pazianbHOI KanijisipHOi HAaCiuKK B OAA/bIIMX AOCiIKeHHsIX ABT HeoOxifHO 6yJie BUBYUTU CTYIiHb BILJIMBY ii Ha
IIPOLIECH TEMIOMACOOOMIHY IpU BUNapoByBaHHi po3uuny B I1I'C. [Ipy MOZesI0BaHHI Ta PpO3PaxyHKY IPOLeCy
BUIIapOBYBaHHS amiaky 3i ciabkoro BAP B III'C 6ysia BUKOpHCTaHA aHAJIOTis 3BOPOTHOTO y HAMIPSIMKY IIPOLIECY
abcop6uii napu amiaky 3 III'C cirabkum BAP. Ha chorogHiuiHil ieHb aBTOpY HEBiioMi Hi TeopeTryHi, Hi
€KCIIEPUMEHTAJIbHI JOCIIIKEHHS TaKOro IIPoLeCy. 3allpONIOHOBaHA yHiBepcaibHa cxema ABT 3 nBoma
niATUCKaYUMU OyCcTep- KOMIIPeCOpaMy JO3BOJIsIE€ iCTOTHO MiIBUIIMTY €KCILTyaTalliliHi XapaKTePUCTUKU HE TiJIbKU
IpKepeJia XoJiofy, ajie i HaniliHicT poOOTH CUCTEMU OTPUMAaHHS BOIY 3 aTMOC(EPHOTO MOBITPS B Linomy. ABT
[03BOJIsIE BUPILIYBaTU 3aBIAHHS KOHIVLIIIOBAHHS MOBITPS Y KUTJIOBUX Ta TPOMaJICbKUX IIPUMIIIEHHSIX, ONAJIEHHY,
OTPUMAaHHS BOJY i3 aTMOCHEPHOTO MOBITPS Ta XOJIOAUIBHOTO 30€piraHHs MJI0/iB, OBOUIB Ta iHIIOI
CiJIbCBKOTOCIIOJAPCHKOI MPOAYKILI i cCMpOBUHU. CXeMa TaKOX [03BOJIS€ ONEPAaTMBHO pearyBaTy Ha 3MiHM YMOB

eKCIJlyaTalii B 4aCTHHI TeMIIepaTyp IyKepeJia TeNI0BOi eHeprii Ta MOBKisI.

2. The system of water production is offered in the work, the proposed system for obtaining water from
atmospheric air based on VCT with combined sources of electrical energy significantly exceeds absorption
schemes in terms of cooling capacity. A distinctive feature of this proposal is the use of an AC compressor, which
significantly reduces the cost of the product. It is proposed for such a compressor to use solar panels with a DC-
to-AC converter during daylight hours. The starting current, with periodic starting of the electric motor of the
VCT compressor, is supplied for a short time from a stationary network source of electrical energy. In the dark, in
the evening and in the morning, the VCT can operate from a stationary network source of electrical energy, both
in the mode of obtaining water and in the mode of air conditioning. Systems for obtaining water from atmospheric
air based on VCT are most effective at ambient air temperatures of 35...40 °C and relative humidity over 70 % The
proposed AWT modification with an adiabatic solution evaporator can operate as part of systems for obtaining
water from atmospheric air at hot source temperatures from 100 °C and quite constructively fits into the element
base of typical models. On average, the solution evaporator is about 10 % of the absorber surface. Despite the
positive experience of using radial capillary notch in the designs of absorbers and evaporators of ammonia AWT,
further studies of AWT will need to study the degree of its influence on the processes of heat and mass transfer
during the evaporation of solution in VGM facilities. When modeling and calculating the process of ammonia
evaporation from a weak WAS in an VGM facility, the analogy of the reverse process in the direction of the
absorption of ammonia vapors from an VGM facility by a weak WAS used. The proposed universal scheme of AWT
with two booster-compressors can significantly increase the operational characteristics of not only the cold
source, but also the reliability of the system for obtaining water from atmospheric air as a whole. AWT allows
solving the problems of air conditioning in residential and public premises, heating, obtaining water from
atmospheric air and cold storage of fruits, vegetables and other agricultural products and raw materials. The
scheme also allows you to quickly respond to changes in operating conditions in terms of temperatures of the heat
source and the environment.
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