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BUKOPUCTAHHSA «<KAJIOPUMETPUYHOI'O» METOAY IIPU NTEPIOJIUYHOMY
AKYMYJIIOBAHHI XOJIOAY

Llposeoeni 00CniONHceHHsA XONOOUNBHOI cucmemMu 3 nepioOUdHUM aKYMYJIOBAHHAM X0A00Y, ma 8UsHAaye-
HUL 1020 6NIUE HA POOOMY YCMAHOGKU. Jocniodicena smina pobouux memnepanyp 6 XOJ0OUIbHil cCucmemi 3
nepioOUYHUM AKYMYTIOGAHHAM X000y, d MAKONC — 3MIHA CIPYMIB I eleKmpuyHux nomydjicHocmetl. [{ana
NOPIGHANILHA OYIHKA BUKOPUCTAHHSA CUCTEMU 3 0e3N0CePeOHiM KUNIHHAM XOA00WIbHO20 A2eHmY i 3 3aCmocy-

BAHHAM NEPIOOUYHO20 AKYMYIIOGAHHS X0100Y. Pexomenoosana memnepamypa npomisicHO20 X0A000HOCIA.
Knwuogi cnosa: Oe3nocepeone Kuninmsa XOJIOOUTbHO20 A2eHmy, NepioouuHe axKyMyMOGaHHs X0100Y,

NPOMIJICHUL XOTOOOHOCIII.

Beryn

Jlist GinbIIOCTi OXOMOKYFOYMX CUCTEM, SKi 3a-
0e3neuyIoTh Pi3HI TEXHOJIOTIYHI MPOIeCH, XapaKTe-
pHI HecTallioHapHi TeruioBi pexuMu. B mpoueci
TepMOOOPOOKH 3MIHIOIOTHCS TETUIOBI HABAHTAKECHHS
Ha TerI00OMIHHI anapaTv XOJIOIUJIbHOI YCTaHOBKH,
TEMIIEPATypH KHUITIHHS ty, KOHIEHCALT ty, TPOIYKTY
trnp. OOpoOKa MPOOYKTY XOJOA0M — Lie CKJIaJHa CHC-
TeMa, Jie HeOOXiTHO BpaxOBYBaTH MOKJIMBOCTI MPO-
JIYKTY BIJJIATH TETUIOTY, OXOJIOKYIOUOTO Ccepeio-
BMILLA — 11 COPUIHATH, OXOJIOKYIOUUMMU NIpUIagaMu
— BiABECTH, a XOJIONWJIBHOIO MAalIMHOIO — 3abe3re-
YUTH HEOOXiIHUH TexHonoriunuii mpouec [1, 2].
VYHpoaoBk ASKiNbKOX OCTaHHIX JECATUIITh PI3HUMMU
aBTOpPaMU MPOBOJAUIIMCS TEOPETHYHI 1 eKCriepuMeH-
TaJbHI JOCHIIKEHHs MpPOLEeCiB TepMOOOpOOKU Xap-
YOBUX MpOAYKTiB (1-i HampsM) i 3acTocyBaHHS pe-
JKUMHUX MapaMeTpiB XOJNOAWIbHOI YCTaHOBKH MPH
PI3HUX TEIJIOBUX HaBaHTaXXCHHAX (2-U Harpsm).
Jlns mepioro HampsiMy XapaktepHa iHhopMmallis ipo
3MiHYy TeMIIepaTyp MPOAYKTY, OXOJIOJIKYBAHOTO TO-
BITps B KaMmepi i, B OJUHUYHUX CHUTYaIlisIX, PO 3Mi-
HY, TIpU LOMY, TeMIIEPaTyp KHUIMIHHS XOAWUJIBHOrO
areHTa a00 TMOBEPXHI OXOJOKYHOUYMX TMpHUIaliB.
Jns apyroro HanpsiMy XapakTepHi pe3ysbTaTd Mo
BIUIMBY TEMIMEpaTyp KWMiHHs, KOHIAEHcaLil, Temre-
paTypHHMX mfepenajiB, TEMJIOBUX HABaHTaXEHb Ha
TeriooOMiHHE YCTaTKyBaHHS 1 BUTpaT Ha BUPOO-
neHHs xonoxay. [lpu upomy, B nepeBaxkHiii OijbIIoC-
Ti BHIIAJKIB IMiTallisl TEIUIOBOrO HABAHTAKEHHS Ha
MpUIaId OXOJIOJDKEHHS 3/iMCHIOBaIacs 3a J0MOMO-
roto TEHiB. 3 MeToro onTtuMizailii napaMmerpiB Xo-
JIOJJUITLHOTO YCTaTKyBaHHS B poboTax OHOCOBCHKO-
ro B. B. i Koncranrunosa JI.I. Oynu po3risiHyTi Te-
XHOJIOTTYHUH MpOLEC i OXONOMKYIOUe CepelOBUILLE
sk enuHe 1ie. [IpoTe, 3MiHa pexkKMMHUX MapamMeTpiB
B JMHaMIlLll MPOLIECY TEPMOOOPOOKHU B LIMX poboTax
HE MpeJCTaBIIeHA.

CxeMma eKcIIepHMEHTAIBHOI YCTAHOBKH
Jlns 3abe3nedeHHs: BUKOPUCTAHHS NePiOANYHO-
ro aKyMyJIIOBaHHs Xoyioqy Oyia po3riisHyTa cxema,
TpencTaBieHa Ha puc. 1.
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PucyHnok 1 — Cxema 3 nepioiM4HUM aKyMyJIIOBaH-
HSIM XO0J107Y:
1 — KOMNpecOpPHO-KOHACHCATOPHUM arperar;
2 — npocebHUN BEHTUIIb; 3, 4 — OXOJIOJDKYIOUI MpPH-
naaM; 5 — 0ak-akyMyJsTop; 6 — Millajka;
7 — 3MIHOBHK; 8 — Hacoc

[Tpu po6OTi XONOAUIBLHOT YCTAHOBKH, MPECTa-
BJIEHOT Ha puC. |, MOXKHA OTPUMYBATH XOJIOA TMpH
BUKOPUCTAHHI CHCTEMHU 0e3MocepeHhOro KHUIMiHHS,
TaK 1 3 BAKOPUCTAHHAM aKyMYJIFOBaHHS XOJIOIY.

PoboTa X0MOIWIbHOT YCTAHOBKK 3 CHUCTEMOO
Oe3nocepeTHHOr0 KUTHHS BiIOYBA€THCA TaKUM YH-
HOM. XOJIOJWJIbHA Tapa B CTUCHYTOMY CTaHi MicJs
KOMIIpecopa MoCTynae Ha KOHAEeHCaTop, e Bia0yBa-
€TbCSl HEBEJIMKE 3HATTS MeperpiBy, caM Mpolec KoH-
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JIeHcallil 1 MiIOXOJIOJKEHHS PiIMHU XOJIOJO0AareHTy,
0 BUXOJUTH 3 KOHIeHcaTopa. [ToTiM xonomoareHT
yepe3 JIiHIHHUNA pecuBep 1 APOCENbHUI BEHTHIb 2
MOCTyMae Ha TOBITPOOXOJIOMIXKYBau 3, ne BinOyBa-
€ThbCs HOTO KHUMiHHS.

PoboTa X0noAUILHOT MaIlIMHKU 3 aKyMYJIFOBaH-
HSIM XOJIOZy BiZIOYBa€ThCs B IBOX TUMYACOBUX iHTE-
pBajax.

[Nepuvii iHTepBaJl: MOYMHAETHCS 3 BUBAHTAa-
JKeHHS TIPOJIYKTY TICIIsl HOTO OXOJIOJPKEHHS YM 3a-
MOPOXKYBaHHS IO KiHIISl 3aBAHTAXKEHHS B XOJIO[HJTb-
HY Kamepy Teruioro npoaykry. [Ipu upomy kommpe-
COpPHO-KOH/IEHCATOpHUIt arperar | miaTprMye HeoO-
XiJIHy Temreparypy B XOJOAWJIbHIN Kamepi, Jie 30e-
piraroTbcs Xap4oBi MPOIYKTH, i OJTHOYACHO MPAILIIOE
Ha 0ak-aKyMyJsSTOp XOJOAY 5, e BUKOHYEThCS Ha-
MOpOXKyBaHHs Jibosly. Hacoc 7 He mpauroe. Xosoau-
JILHUN areHT LUPKYIIE 0aKOM-aKyMyJATOpOM 5 i
KOMIPECOPHO-KOHICHCATOPHUM arperatom 1.

Jlpyruii iHTepBai: mepioa MiKOBOTO TETMIOBOTO
HaBaHTaxxeHHd. Hacoc 7 Brmouaerbcs. bak-
aKyMyJIATOP XOJIOAY 5 3 HAMOPOXKEHUM JIbOJIOM J0-
3BOJISIE BIZIBECTH I0AaTKOBY KiJIbKICTh TEMJIOTH. XO-
JONUIIBHUM areHT UUPKYJIIE MK IMOBITPOOXOJIO-
JOKyBaueM 3 i KOMITPECOPHO-KOH/IEHCATOPHUM arpe-
rarom 1. TIpoMidkHUH XONOMOHOCIHM MPOXOIUTH Ue-
pe3 MOBITPOOXOJIOMKYBad 4 3a JOMOMOTOI0 Hacoca
7.

ImiTariiro mpocroro crocoOy BiJBEACHHS Terl-
JIOTU BiJ NPOAYKTY MOKHA 31IHCHIOBATH 3a IOMOMO-
roro TEHiB. V ekcnepuMeHTaIbHUX AOCHTIHKEHHIX
OyB 3iMITOBaHUWIl pi3HWI XapakTep TEIJIOBUIICHb
BiJl MPOAYKTY, MOKa3aHuii Ha puc. 2. [Ipudomy ce-
pETHE TeIJIOBe HABaHTAXKEHHs OYJIO OCTIHHUM.
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Pucynok 2 — Tennori HaBanTakxenHs Big TEHiB Ha
MIPUTAH OXOJOKEHHS:
—¢—¢—¢— Di3KO3MiHHE TETIOBE HABAHTAKEH-

HS,

—E—m—8— CepeJHbO3MIHHE TEIJIOBE HaBaHTa-
JKEHHS;

—A—A— A 11aBHO3MIHHE TEIIOBE HaBaHTAa-
SKEHHS

EkcriepMeHTanbHi 1aHi UTsl UX TPhOX HaBaH-

Ta)keHb TM0Ka3aHi Ha puc. 3 — 5.
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Pucynok 3 — PoGoui Temnieparypu (koHIeHcail,
KHITiHHS, B Kamepi i po3coity) Tipy pi3KO3MiHHOMY
TEMIOBOMY HaBaHTa)KEHHIO:
—m—E—N— TeMIieparypa KoHjaeHcaii, °C;
—&—&—¢— Temrneparypa kuninss, °C;
—A—A— A— temneparypa B kamepi, °C;
—X—X—X— Temmneparypa poscoiy,°C;

cucTema Oe3nocepeIHbOro KUMiHHS;
— — — — cucTeMa 3 MepioANYHNUM aKyMYJIo-

BaHHSIM XOJIOTY
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Pucynok 4 — Poboui Temnepatypu (koHAeHcallil,
KUITIHHS, B Kamepi 1 po3cosly) Mpu cepeaHbO3MIHHO-
MY TETJIOBOMY HaBaHTAXKEHHIO:
—m—m—m— TemIeparypa KoHzaeHcailii, °C;
—¢—¢—¢— TeMreparypa kuniHus, °C;
—A—A— A Temnepatypa B kamepi, °C;
—X—X—X— Temneparypa po3coiy,°C;

cucTeMa 0e3MoCepeIHbOr0 KUIMIHHS;
— — — — cucTeMa 3 NepioInYHUM aKyMyJTHo-
BaHHAM XOJIOILY
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Pucynok 5 — Poboui Temnepatypu (koHAeHcalil,
KMITIHHS, B KaMepl i po3CoJ1y) MpH MIaBHO3MIHHOMY
TETMIOBOMY HaBaHTaKEHHIO:
—m—m—m— TeMreparypa KoHjaeHcauii, °C;
—¢—¢—¢— TeMrepaTypa KuriHas, °C;
—A—A— A— Temnepatypa B kamepi, °C;
—X—X—X— Temneparypa po3coiy,°C;
cucrema 0e3nocepeIHLOr0 KUITiH-

HS;
— — — — cucTeMa 3 MepioANYHUM aKyMyJIo-
BaHHIM XOJIO/Y
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PucyHnok 6 — Po6o4i cTpymu npu pisHHUX TEIJIOBUX
HaBaHTaKEHHSX:

—B—E—8— Pi3KO3MiHHE TEeMJIOBEe HABAHTAKEHHS;
—4&—¢—¢— cepelHbO3MIHHE TEIUIOBE HaBaHTa-
JKeHHS;

—A—A— A 1i1aBHO3MIHHE TeIJIOBe HaBaHTa-
JKEHHS
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Pucynok 7 — EnekTpudHi MOTY>KHOCTI KOMITpecopa
NpY pi3HUX TEMJIOBUX HABAHTAKEHHAX:
—B—E—8— Pi3KO3MiHHE TEeIJIOBE HABAHTAKEHHS;
—4¢—¢—¢— cepenHbO3MiHHE TEIIOBE HaBaHTa-
JKEHHS;

—A—A— A nnaBHO3MiHHE TEMJIOBE HaBaHTa-
JKeHHS

Sk BUAHO 3 eKCMEepUMEHTABHUX JTOCIIIKEHb,
YUM SICKpaBillle BUPAKEHUM Pi3KO3MIHHUIA XapakTep
TETUIOBUX HAaBaHTaXEHb BiJl MPOJYKTY, THUM OiJiblI
JIOLIJIbHE BUKOPUCTAHHS MEPiOANYHOTO aKyMYJIro-
BaHHs xonony. [Ipu uboMy cnoctepiratoTbcsi MeHLI
KOJIMBaHHA TeMIepaTyp KOHAeHcallii, KUMiHHS i B
KaMmepl, a TaKoK — MEHII po0oUi CTPyMH KOMIIpe-
copa (puc. 6) i, BiIMOBITHO, CITO’KUBAHA MOTYKHICTh
(puc. 7). BukopuctaHuii KanopuMeTPpUUYHUI MeTO[
iMiTaLlil TeMI0TH, L0 BiABOAMTHCS Bill MPOAYKTY, HE
BpaxoBYye TEIUIOBUX e(EeKTiB MacorepeHocy, a Ta-
KO — €K30TepMiuHOCTI 0i10XiMIYHHUX MPOLECIB.

Bubip TeMneparypn npoMi’KHOT0 X0JI00HO-
cifl Npu mepioANYHOMY AKYMYJ/IIOBAHHI X0J01Y

Jnst 3aiiicHeHHsT TepiOAMYHOTO aKyMYyJTIOBaHHS
XO0JIOy TP Pi3KO3MIHHOMY TEMJOBOMY HaBaHTa-
J)KEHHI B XOJOAWIBHIA KamMepi BUKOPUCTOBYETHCS
KOMOIHOBaHa cUCTeMa MPUJIaiiB OXOJOKEHHS - SIK
Oe3nocepeHE KUMIHHS, TaK 1 3 MPOMIXKHUM XOJI0/10-
HocieM. OCHOBHOIO METOIO MPUJIAJIIB OXOJIOPKEHHS
3 MPOMDKHUM XOJIOJIOHOCIEM € BifIBEIEHHS TEIJIOTH
TIPY MiKOBOMY HaBaHTaxKeHHI Qnax (pHc. 8).

[Tpouec akyMyJtOBaHHs XOJIOY MOUYMHAETHCS B
nepios, KOJNM TEMIOBE HAaBAHTAXKEHHsS B XOJOAWJIb-
Hili kamepi crtae MmeHie Qcp. Ilpy ubomy KiHUeBa
TeMIlepaTypa NPOMDKHOIO XOJIOJOHOCIA B 0Oaky-
aKyMyJISITOpPI BU3HAYa€TbCS YAaCOBUM iHTEPBAJIOM T
— Tgon 1 BCTAHOBJIEHUMH MOTYXHOCTSAMH OCHOBHOT'O
1 XOJIOMJIBHOTO YCTATKyBaHHS (XOJNOJOMPOILYKTHUB-
HICTIO KOMIIpecopa, IUIOLIEK MOBEPXHI MNpuiajiB
OXOJIO/DKEHHS B XOJIOJIWJIBHINM Kamepi i Oaky-
aKyMyJISITOpI).
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Pucynok 8 — 3anexHicTh TEIUIOBOr0 HaBaHTaKEHHS
BiJI yacy:

Qmax, Qax, Qcp — KIMBKICTH TEMJIOTH, BiAMOBIIHO,
MaKCUMaJIbHa, Cepe/IHs i 3aKyMyJIbOBaHa, BT;
THAy — T1 — YaCOBHI IHTEpBaJl BUKOPUCTAHHS 3aKy-
MYJIOBAaHOTO XOJIOAY, TO/I.;

T| — Txon — YaCOBUH IHTEpPBAJI aKyMYJIFOBaHHS XOJIO-
Iy, TOZ.

Po3paxyHKkoBi 3HaYeHHsSI KUTbKOCTI 3aKyMYJIbO-
BaHOTrO X0ooay Qax B Haci T NP Pi3HUX KiHIIEBUX
TeMIiepaTypax MPOMDKHOTO XOJIOAOHOCIS TOKa3aHi
Ha puc. 9.

/

Pucynox 9 — Po3paxyHKOBi 3HaYeHHS KiIBKOCTI 3aKyMYy-
JILOBAHOTO XOJIOMY Qx B 3aJICKHOCTI BiJl 4acy T MpH Pi3-
HUX KiHIEBUX TEMIIepaTypax MPOMIKHOTO XOJOHZOHOCIs

[TouaTkoBi gaHi:

- KiTbKicTh nipoaykTy 21000 kr;

- moyaTKoBa TeMriepaTrypa npoaykry 38 °C;
- KiHIIeBa TeMIieparypa nponykry 4 °C;

- yac TepMoobpoOku 12 yac;

- MovyaTKoBa Temreparypa B kamepi — 2 °C;

- Temreparypa kumiHHs — 12 °C;

- MicTKicTb Gaka-akymyssTopa 35,12 m’.

Ha puc. 10 mpencraBieHO TeOpeTHYHE TMOPiBHIHH
cucTeMu 0e3 akyMYJFOBaHHS XOJIOMY Ta CUCTEMH 3 BUKO-
PUCTaHHIM aKyMYJIFOBaHHS XOJIOAY.
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Pucynox 10 — TeopeTudHi qaHi 3aJ1€KHOCTE OCHOBHIX
rapaMeTpiB XOJIOAMIBHOI MAIIMHY BiJl TPUBAJIOCTI Tep-
MOOOpPOOKU:

Qo — TemnoBe HaBaHTAXKEHHS;

NEe — HaBaHTa)XKEHHS Ha KOMIIPECOP;

—— cucTema 0e3MocepeTHbOTO KUITiHHS;
————— cUCTEMa 3 aKyMYJISILIEIO XOJIOY

3MiHa TemnepaTypy NMPOMIKHOTO XOJIOJIOHOCIs
3aJ1e)KHO Bl Mipyd HOro OXONOKeHHs (MOHMKEHHS
HOro Mmo4arkoBOi TeMIIepaTypH) MoKa3aHa Ha pHC.
11.

Sk BumHO 3 rpadiki, KiHIIEBY TeMIiepaTypy B
0aKy-aKyMyJIsITOpi IOCUTh 3HU3UTH Ha 3 — 4 °C Me-
HIlle BiJHOCHO TeMIlepaTypy B Kamepi 3TiHO 3 BU-
MOT'aMH TEXHOJIOTTYHOrO pesKuMy. MOXKITMBHI Bapi-
aHT OTPUMAHHS TeMIepaTypy MPOMIKHOTO XOJIO0-
HOCis 1 OiNblI HHU3BKOI 32 PaXyHOK BUKOPUCTaHHS
4acy, KOJIM BiIOyBa€TbCsi BUBAHTAXKEHHS NPOJYKTY 3
KaMepH, ajie Mpu LbOMY BUHHKAE HEOOXIAHICTH B
poboTi KoMmMpecopa, IO CIPUUMHSE 32 CO00I0 30i-
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JbIIeHHS eHeproButpar. Lleli BapiaHT moWITBHO
3MIMCHIOBATH, KOJM HAa MIANPUEMCTBI icHYe Tapudi-
Kauisi enekrpoeHeprii. [Ipn upoMy akymyJssLio Xo-
JIOJLy CJIiji BUKOHYBATH B HIYHKI Yac 100HM.
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Pucynox 11 — 3miHa TeMmniepaTypy MpoMiKHOTO TETUIOHO-
cisi:
-—8—=—N— TeMTepaTypa Ha BXOJi B MPUJIAAHA 0X0JI0-
xeHHs, °C;
—A— A— A TemmiepaTypa Ha BUXO/I 3 IPHWIAB 0XO0-
JnomkeHHs, °C

BucHoBku. B pe3ynbrati BiaBeOeHHs TEIIOTH
BiJl TIPOAYKTIB TIpU TMEPiOAMYHOMY aKyMYJIFOBaHHI
XOJIOAY 3a JOTMOMOTOl "KaJTopUMETPHUIHOTO" METO-
Oy TOPIBHSHO 3 TPaAMLiHHOI CHUCTEMOIO OXOJO-
JOKEHHSI MOJKHA JTOOUTHCS 3MEHIICHHS! KOJIMBaHb:

e TeMmIepaTypH KumiHHs Ha 3 °C;

® Temriepatypu B kamepi Ha 6 °C;

e TeMriepaTypu KoHeHcailii Ha 5 °C;

® HaBaHTa)XEHHs Ha KOMIIpecop;

® poboyoro CTpyMmMy B CTaTOpHid OOMOTLI
KOMITpecopa.

Ha mincraBi pocnimkeHb Oyi0 BH3HAYEHO, IO
KiHLIEBY TeMreparypy MPOMIKHOTO XOJIOJIOHOCIS B
OaKy-akyMyJIsSTOpi TMpH TEPIOJUYHOMY aKyMYJTO-
BaHHI XOJIOY TOCHThH 3HM3UTU Ha 3 — 4 °C meHIe
BiTHOCHO TeMIlepaTypy B KaMepi 3TiIHO 3 BUMOTaMU
TEXHOJIOTIYHOTO PEXKUMY
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HNCITOJIB30BAHUE «KAJTOPUMETPUYECKOI'O» METOJA ITPU NTEPUOJUYECKOM
AKKYMYJIMPOBAHUUA XOJIOJA

Ilposeoenwvl uccneoosanusn Xoa00UIbHOU CUCHEMbL C NEPUOOUYECKUM AKKYMYIUPOBAHUEM XO01004, U
onpeodenieHo e2o eauaHue Ha pabomy ycmanoexu. Hccneoosano usmenenue pabouux memnepamyp 8 Xoio-
OUILHOU cucmeme ¢ nepuoOUYeCKUM aKKyMYIUPOSanuemM Xoa00d, a maxdice — UsMeHeHue moxKoe u daexmpu-
yeckux Mownocmeu. [lana cpaguumenvuas 0yeHKa Ucno1b308aHUsL CUCIEMBL C HENOCPEOCTGEHHBIM KUNEHU-
eM XONOOUNbHO20 azeHma U ¢ NPUMEHEeHUEeM NepuoouuyecKo20 aKKyMyaupoganus xonooa. Pexomenoosana
memnepamypa nPOMeACYMOUHO20 XJAA0OHOCUMEIIAL.

Knrwuesvie cnosa: nenocpeocmeennoe KuneHue Xon00uibH020 aeeHma, nepuoouteckoe aKkKymyauposa-
HUe X0100a, NPOMEeNCYMOYHbIL XAA0OHOCUMETb.

I. A. Podmazko, ScD, V. 1. Milowanov, PhD
USING OF «CALORIMETRY» METHOD IS FOR PERIODIC AKUMU-LYUVANNI of COLD

The conducted researches of periodic accumulation of cold and his influence are on work of the refrig-
eration system. An investigational change of workers of temperatures is in the refrigeration system with the
periodic accumulation of cold, and also is a change of currents and electric powers. The comparative esti-
mation of the use of the system of the direct boiling and application of periodic accumulation of cold is giv-
en. Recommended temperature of intermediate coolant.

Keywords: immediate boiling refrigeration an agent, periodic accumulation of cold, intermediate cool-
ant.
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