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® HCNONb30BAHNC OOC3BPEIKCHHBIX M OTMBITHIX OVPOBBIX LIIAMOB AJIS HPO-
H3BOJCTBA CTPOUTEIBEHOTO KHPITHYA;

e o0paTHas 3aKavyka OTXOAOB B CKBKHHY MYTEM MPUTOTOBJICHUS HA HUX OC-
HOBC VCTOWYHMBOH CYCIICH3WH W3 OJHOPOXHOrO MO CMAYHMBACMOCTH IIaMa ¢ yde-
TOM KOHKPETHBIX TCOJIOTHUESCKUX YCIOBHH. JlaHHBIN crocod MUPOKO MPUMEHSETCS TPU
mMopckoM Oypernu B CIIIA, Ha Anscke, B Mekcukanckom 3amuse, Kamugopuun. O0-
paTHas 3aKaduka OTXOA0B OypeHUs (CYCHCH3UH M3 1L1aMa) B rIyOOKHE TIACTHI 10-
3BOJIMAET KONBMATHPOBATh. KABEPHBI B CONX, MOTJIOLIAIONINC TOPH3OHTHI, 30HBI
THIPOpa3pbiBa, HErEPMETHUYHBIC yIacTKu ckBakuH (300HuH U.B., AnanbeB A.H,
2002). Takum oOpa3omM, YKa3zaHHBIC METOIbI HCIIOIb30BAHUSA OTXOAOB MPH OCBOCHUH
MOPCKHMX W CYXONYTHBIX MECTOPOKICHHH MO3BONAT MUHHMH3UPOBATh TCXHOT'CHHYIO

HArPy3Ky HA OKPYKAOIIYIO CPEaY U PELIHTh MPOOIEMY YTHIN3ALMH OTXOAO0B OVPCHHUSL.
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This article describes the impact of the energy flux of solar radiation on the basic
element of solar power thermotransformers — generator-adsorber. The distribution of heat
flow inside the apparatus and the degree of influence of heat losses in the generator-
absorber on the efficiency of solar power thermotransformators are considered. The analytical
solutions of calculating heat fluxes received by the collector of solar thermotransformator.
The equations for calculating the thermal load were obtained with the effects of the main
criteria of similarity of heat-powered processes. This method of calculation was made and
tested in mathematical package MathCad.
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B naHHOIi CTaThe MPUBEACHBI OMMCAHUS BIMSHUS MIOTOKA SHEPTHH COJTHEUHON paIUALIUK HA
OCHOBHOM 3JICMCHT T'STHOIHEPTETHIECKOTO TEPMOTPAHC(OPMATOpa — TEHEpaTop-aacopoep.
PaccmoTpeHo pacmpeAcIcHHe MOTOKOB TEIDIOTHI BHYTPH aNMApaTra M CTCHCHb BIMAHUA
TEILIOBBIX MOTEPh B TeHEpaTope-aacopoepe Ha 3(P(EKTHBHOCTL PabOTHI TEIHOIHEPTETHUECKOTO
TepMoTpaHc(opmaropa. [IpeanmararoTcs AHANMMTHYECKHE PCIICHHSA PacueTa TCIUTOBBIX
MOTOKOB, MOCTYMHBIIKX B KOJUICKTOP COTHECMHOTO TPAHC()OPMATOpa. YPAaBHEHHS I pacyueTa
TCIUIOBOH HATPY3KH OBUIH TMOIYYEHBI C YUETOM BIIMSHHS OCHOBHBIX KPHTCPHEB OO0
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TCIUIOIHEPTETHYECKHX MPOLeccoB. JlaHHas METOqUMKA pacueTa Obla COCTABICHA H OMPOOOBAHA
B MaTeMatuueckoM makere MathCad.

KmoueBnie ¢jioBa: TeHEpPaTOP-aacopOcp, 0anaHC TCMIOBBIX MOTOKOB, ONPCIACICHHUC
HATPY30K TEHEpaTopa-aacopoepa, MaTEMATHYUCCKAS MOJIETb

Solar powered cyclic adsorption thermotransformator of autonomous opera-
tion can be installed on offshore drilling rigs or onshore facilities. They are used to
produce cool drinking water, air-conditioning and cooling, freezing and storage of
medicines and many-many others. The combined generator-adsorber [1] is one of
the most important units in the solar powered adsorption thermotransformator. The
main elements of the generator-adsorber are reactors which have been installed
between the mirror concentrators in the suntrap "hot box". The efficiency of cyclic
solar powered thermotransformator depends on the reactors of generator-adsorber.
The main disadvantages of the device are: insufficient amount of heat (some days)
for complete heating of the entire mass of saturated sorbent in the reactors; a sig-
nificant amount of air under the clearcoat of the solar collector; a large number of
reactors in one element of the generator-absorber; increase in weight and size char-
acteristics. Methods of calculation and analysis of the efficiency of the optical
characteristics of solar powered elements with flat mirror concentrators various
forms adapting surfaces were considered by many authors. Figure 1 shows the ratio
of the optical design of the generator-adsorber modeling. Suntrap has elongated
structure consisting of a flat mirror surface having a certain opening angle © (de-
grees) and arranged symmetrically relative to the central plane. In the symmetric
part of mirrors set round tube reactor. Under some conditions, and perpendicular to
the sun lighting the cylindrical design of the reactor vessel will have three times the
energy of solar radiation exposure. Furthermore, the lower surface of the substrate
operates as a straight edge, and transmits the additional heat to the lower part of the
reactor with good contact with the body. On the basis of the optical model parame-
ters and energy flow’s balance of the heat powered model of generator-adsorber
construction was developed (fig. 1). The design of generator-adsorber is trapeze. It
has a rugged metal shell 1, isolation 2, reflectors 3, and the inner steel reactor ves-
sel 4, filled with the activated carbon inside 5, two glassworks coverage 6 and the
metal substrate under the reactor 7.
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Fig. 1. The model of generator-adsober of solar powered thermotransformator
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Calculation is carried out with all the heat fluxes. Determined by all the heat
directed at the reactors generator — adsorber solar energy flux to the visible absorb-
ing surface, the energy reflected from the mirrors and the heat flux supplied by flat
metal substrate. In addition the method of calculation involves calculating the heat
flux incident on the glass envelope generator — adsorber and loss calculation: on
heating element design of the generator-absorber air in a confined space and losses
through the exterior walls “hot box™ due to the temperature difference between the
heated components of the apparatus and outside air temperature. Then calculated
the useful heat passing in the “hot box™ and going to the heating of the reactor ves-
sel. And finally calculated the total useful heat transferred to the reactor-adsorber
generator for light day from 6:00 am to 18 pm. It was developed calculation pro-
gram in the package Mathcad.
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