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Mema pobéomu. MojenioBaHHSI MPOLECIB TEIJIOOOMIHY Ta PO3PaxXyHOK
TEMIEPATYPHOTO TIOJS TEIJIOAKyMYJIIOIOUOTo eJIeMEHTa 3 ypaxXyBaHHSIM
(ha30BOro Mepexo Ty Mmija yac HarpiBaHHS Ta OXOJIOKCHHS.

Pezynomamu.  ExcriepuMeHTallbHE Ta  TEOPETHUYHE  JTOCIIHKCHHS
TEMI000MIHY TIpu (a30BUX TMepexojax pO3TIIHYTO Ha TMPUKIAAl MOl
OKPEMOTO  TEIUIOAKyMYJIIOIOUOTO  €J€MEHTa, BHMKOHAHOTO y  BUIVISAII
TOHKOCTIHHOT CTaJIbHO1 TPYOH 1 3alI0OBHEHOI'0 OPraHIYHOIO CYMILIIIIO Ha OCHOBI
85% mapadiny Tta 15% OypoBYruibHOro BOCKY. 3ajjaHa TreoMeTpis MoJel
CIIBMAJIA€ 3 JOCIIIHUM 3pa3KOM 1 BUKOHAHA B IBOBUMIPHIN MpPOEKIIii.

B cuctemax akymymroBaHHS TEIJIOTH 3a PaXyHOK (pa30BUX MEPEXOJiB B
Teroakymyioounx — Marepianax  (TAM) TemmooOMiH  BinOyBaeTbcs B
pe3yJbTari Teronepeaayi npu TJIaBJICHHI-KpUCTai3alii TAM
TEIJIONPOBITHOCTI T4 KOHBEKIIII.

[Ilo6 BpaxyBatu 0coOIMBOCTI (ha30BUX IMEPEXOJIB MPH HArpiBaHHI Ta
OXOJIOJIKEHHI, TeriodiznyHi BJIACTUBOCTI TAM (TeTI0EMHICTD,
TEIJIONPOBITHICTh, TYCTUHA) OYyJM 3a/1aHl B 3aJIe)KHOCTI Bl Temmneparypu. Jis
imiTamii ¢azoBoro mepexoay OyB BUKOPUCTAHUM MNPUHIUN €PEKTUBHOL
TEIUIOEMHOCTI, SIKUW J03BOJISI€ BpaxyBaTH [Jiala3oH TEMIIEpaTyp Ta TEIUIOTY
(bazoBOrO NEpexomy.

JIOCTOBIpHICTh MaTEMaTUYHOI MOJENI MIATBEPIKEHA pe3yJbTaTaMu
JOCTIDKEHHSI ~ KIHETHKM  aKyMYJIOBaHHS ~ €KCIEPUMEHTAJIbHUM  3pa3KoM
TEIUIOAKyMYJIIOI0UOr0  eneMeHnta. OTpuMaHO pPO3MOAUT  TEeMIeparypu B
TEIUIOAKYMYJTIOI0UOMY €JIeMEHTI Iij Jac oxoJyiomkeHHs (Bigx 80 mo 22 °C) rta
HarpiBaHHs TPU KOHTAKTI 30BHINIHBOI CTIHKM METajJeBOi Kamlcynu 3
TeruioHocieM, HarpituMm 10 80 °C Ta 3 TeIJIOHOCIEM, IIO HarpiBaeThes 31
mBuakicTo 0,35, 0,77 11,17 K/xB. Big 22 go 80 °C.

BucHoBku. 1. Busznaueno, 1o mpu 3apsiail TEIUIOBOTO aKyMmyJjsiTopa 3
($a3oBUM TMEpEexXo/IOM HE MAa€ CEHCY BHUKOPHCTOBYBATH BHMCOKY HIBUIKICTD
HarpiBaHHs, SIKa BHUKJIMKA€ 3HAYHY HEOJHOPITHICTH TEMIIEPATypHOIO MOJI B
MeXkax po3pizy. ONTUMaJbHOI IMIBHAKICTIO € Taka, 10 3a0e3ledye piBHICTh
temmnepatyp TAM Ta TeIIOHOCIA B KIHII ITUKITY 3apSIKH.

2. IligTBEepHKEHO, 10 TIPU BUKOPUCTAHHI Majnux 00’eMiB karncyn TAM
IpU pO3paxyHKy TeIionepeaadi B PiBHIHHI TEIUIONPOBITHOCTI KOHBEKTUBHOIO
CKJIa/IOBOIO MOKHA 3HEXTYBAaTH.

3. IlopiBHSHHS pe3yJbTaTiB EKCHEPUMEHTAIbHUX Ta TEOPETUUYHUX
JIOCTDKEHb  MIATBEPIKYIOTH  MOXJIMBICTH ~ BUKOPUCTaHHS  MPHUHIIMUILY
e(eKTUBHOI TEIJIOEMHOCTI I PO3paxyHKy TEIUIOOOMiHY mpu (pa3oBOMY
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NEepexo/il Ta J03BOJIAE NOCUTh TOUHO mepeadadynT (HaKTUUYHUN Yac HarpiBaHHS
Ta OXOJIO/IKEHHS.
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The objective work is modelling the processes of heat exchange and
calculation the temperature field of heat storage element considering phase
change during heating and cooling.

The results. Experimental and theoretical study of heat transfer during
phase change are considered by the example of the model of single heat storage
element, designed as a thin-walled steel pipe and filled with an organic
composition from 85% paraffin and 15% brown coal wax. The predetermined
geometry of the model matches the experimental example and made a two-
dimensional projection.

In the heat storage systems at the expense of phase change of heat storage
materials (HSM) heat transfer is the result of the heat transfer during melting
and crystallization HSM, heat conduction and convection.

Thermal properties of HSM (specific heat, thermal conductivity, density)
are setting depending on the temperature to take into account the features of
phase change during heating and cooling. To simulate phase change was used
the principle of effective specific heat, which allows to consider the temperature
range and the heat of phase change.

The authenticity of the mathematical model confirmed the results of the
study of the kinetics of storage of experimental model of heat storage element.
Temperature distribution is obtained in the heat storage element during cooling
(from 80 to 22 °C) and heating at contact external wall of metal capsule with
heat carrier heated to 80 °C and heat carrier, which heated with a speed of 0.35,
0.77 and 1.17 K/ min. from 22 to 80 °C.

Conclusion. 1. It was determined that during charge of storage heater with
phase change does not make sense to use high speed heating. It causes
considerable heterogeneity of the temperature field within the section. The
optimal speed is such that ensures equality temperature of HSM and heat carrier
at the end of charging cycle.

2. 1t is confirmed that convective part of heat conduction equation can be
neglected in the heat transfer calculating when using the small amounts of
capsules with HSM.

3. Comparison of the results of experimental and theoretical studies is
confirmed availability of the principle of effective heat capacity to calculate heat



transfer during phase change and allows one to accurately predict the actual time
of heating and cooling.



