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COMBINED SMALL-SCALE POWER INSTALLATION
FOR GENERATION OF THE HEAT, ELECTRICITY, AND
MOISTURE FROM AIR

Zhang Haobo
NingboTech University (China)

Currently, there is an increase in the share of decentralized small-
scale energy supply systems for the simultaneous electricity and heat
production (cogeneration systems) based on highly efficient internal
combustion engines and microturbines. The main reasons for this process
are the rise in prices for energy resources from centralized energy supply
systems, caused by the rejection of the use of fossil fuel, as well as
restrictions associated with new requirements for environmental safety. The
cogeneration systems have a short payback period (on average 3-5 years)
with a long service life of engines and turbines (up to 200,000 hours or 25
years). This makes the small-scale energy supply systems a reliable source
of uninterrupted power supply. At the same time, the autonomy of such
systems that produce electricity and heat at the point of consumption
provides a guarantee against interruptions or emergency shutdowns of
conventional electric and heating systems. In addition, along with the
generation of electricity and heat energy the consumers in regions with
limited or extremely scarce water resources require uninterrupted water
supply to meet various needs. If it is impossible to provide water using
traditional methods (wells, springs, etc.), the most accessible source of
moisture is atmospheric air. The combined use of the small-scale energy
system and the system for obtaining moisture from atmospheric air is a
promising way to provide the consumer with electrical energy, heat, hot
water, and water for various needs. At the same time, all necessary electric
and heat energy required for the cogeneration system is produced by the
system itself, which also makes it independent of centralized energy supply
systems. At present, despite the existing technical solutions the issue of
creating a highly efficient cogeneration system still remains relevant and
requires further study in this direction. The solution to this issue is
complicated by the need to take into account the specific conditions
presented by the consumer, which often requires an individual approach to
the design and development of such systems.

Conclusions

1. The proposed combined small-scale power installation allows
the consumer to obtain 56.6 kW of electricity, 300 I/h of hot water with a
temperature of 70 °C, 28 1/h water from atmospheric air and 33 kW of cold
(evaporating temperature is 9 °C) for the storage chamber.
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2. The proposed combined system also produces for its own needs
and directly uses 3.45 kW of electricity, 60476 I/h of hot water with a
temperature of 100 °C.

3. The proposed trigeneration system is an effective solution for
the simultaneous production of heat, electrical energy, water and cold and
meets modern environmental requirements.

Advisor: Volovyk Oleksii, PhD

BUKJIMK CbOT'OJEHHS — NIIBUIIEHHSA
EHEPTETUYHOI EOEKTUBHOCTI ABCOPBIIMHUX
XOJIOANJBbHUX MAIIINH 13 3ACTOCYBAHHAM
AJBTEPHATUBHUX JKEPEJI EHEPTTI

bepe3oscbka JI.B.
Oneckbka HAlliOHAJIbHA aKA/IEMisi Xap4YOBHUX TEXHOJIOTiH,
M. Ogeca

CpOTro/iHI HEMOKJIMBO CO01 MTPECTaBUTH JKOHY TaTy3b HAPOTHOTO
TOCIOJApCTBa, Ta i MEPECiTHOTO MEIIKAHI, 0€3 BUKOPHUCTAHHS ITYYHOTO
XOJIOy y PI3HOMaHITHHX MOro. mposiBax Ta QopmMax BUKOPHCTaHHS.
BuxopuctaHHSs XOJOJWIBHUKIB, MOPO3IMIBHHKIB, MiHIXOJIOAWIBHUKIB 1
KOHJIUITIOHEPIB € HEOOXiTHUM eleMEHTOM MOOYTYy KOKHOT poauHu. Pazom 3
THUM @Hali3 CIIO)KMBYOTO PHHKY MOOYTOBOi XOJOAWIBHOI TEXHIKM Ha
TepUTOPil YKpaiH! Ta IHIINX JEPiKaB MOCTPAISIHCHKOTO MPOCTOPY MOKA3YeE
IepeHacHyYeHHs 06maHaHHsIM poBigHuX (ipm €Bpomnu, CHIA, IliBneHHO-
Cxingnoi A3ii 1 SInonii B paMkax arpecHBHOI LIHOBOI MOJITHKH 1 IPAKTUYHO
[OBHA BIJACYTHICTh ~ BITYM3HSHUX MOJCNCH 3a I[iHAMH, JIOCTYITHUM
OUTBIIOCTI HACEIICHHSI.

Exomnoriuni iHBecTHIii a00 «3eieHi» — 1e TTo0aTbHUN TPSH]I, SIKH
BXKe 3aifHsAB CBO€ Micie B YKpaiHi. [{ys iHBeCTOpiB BCe Ba)JIMBILIMM CTa€
OIlIHKa BIUIMBY EKOJIOTIYHMX PHU3MKIB Ha J0Xoaum KommaHiil. CTpykrypa
YKpaiHCBKOI €KOHOMIKHM Ma€ INajeHy eHEepreTHYHy IHTEHCHBHICTh, a
KUTBKICTh BUKUAIB, HANPHUKIAMA, BYTJCHIO UM XJIOPBMICHHX PEYOBHH Ha
omuanito BBII 3HauHO mepeBHINye MOKAa3HUKH €BPOTEHCHKOI CIITBHOTH i
Il paguKagbHO 3HIKYE MPUBAOIMBICTh IHBECTHLIHHUX MPOEKTIB, a TAKOXK
€KCITOPTHI CIIPOMOKHOCTI TaKMX KOMTIaHiH.

[TepeBeneHHsT cUCTEM XOJIONWIBHOT TEXHIKM B yMOBax CBITOBOI
€HEepreTHYHOi KPU3U Ha EKOJIOTIYHO Oe3NeyHi XOJIOJ0areHTH IPHBEpTacE
yBary sk po3poOHMKIB, TaKk i KOPHCTYBadiB XOJOAWIbHOI TEXHIKH, Bij
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