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Amnorauisi. Ilocmanoeka npoonemu. AHaii3z puHKY CUILCBKOTOCIIONAPCHKOT MPOJIYKIIT MOKa3ye, 10 301IbIICHHS
IiH HAa NPONYKI[I  CUIBCBKOTO  TOCIOAAPCTBA  CIOPUYMHIOE  MIABHINICHHS  PEHTA0CIBHOCTI  MisUTBHOCTI
CUIBCHKOTOCIIOIAPCHKUX  BUPOOHUKIB. Jlst Oinbliol e(eKTHBHOCTI CIIbCHKOTO TOCIIOAAPCTBA B3aCTOCOBYIOTHCS
MPOrpecHBHi crocoOn 0OpoOKM 3emili, IHHOBALIHHI TEXHOJIOTIi, HOBITHS TeXHiKa, 0OpHBa 1 3acO0M 3aXHUCTY POCIIHH.
VY 3B'SI3Ky 3 MM OCT@HHIM YacOM CIOCTEpIraeThCs IiJBHIICHUI iHTEpeC 3 OOKY CLIbCHKOIOCIOIAPCHKUX BUPOOHHKIB
0 BUKOPWCTAHHS PIIKUX MiHEpalbHUX HOOpPWB, 30Kpema, KapOamimHO-aMiadHUX CyMimied. Y paasHCBKHHA dac B
VYkpaini Maibke B KOKHIM paifoHi OyB CKIaj piIkux MiHepadbHUX moOpuB. IlepeBaru pigkux MiHEpalbHHX TOOpUB
OYEBHU/IHI: BOHH TEXHOJIOTIUHI 1 MaOTh ORI BHCOKUH BiJICOTOK 3aCBOIOBAHOCTI TIOPIBHSHO i3 CYXMMHU MiHEPaTbHUMU
nmoOpuBaMu, BapTicTh 30epiraHHs yIBidi MEHINA, HIK TBEPAUX a30THHUX IOOPHB, MOPIBHSIHOI 3 OE3BOJHUM aMiakoM —
y ciM pasiB, a 3Ha4WTh, i OiNBINA Binmgada Ha BHUTpadeHiI KomTH. Mema 0ocnidxycens — 3a TIPH 3aaHOI TOBIIMHH
yTemnoBaya (MiHONOJIiypeTaH, MHOMIACT) BU3HAYUTU CyMapHUH TEPMIUHUM omip Ry, pe3epByapis, MPU3HAUYEHHX I
30epEeKEeHHST PIIKUX MiHEpaJbHUX J10OPUB, TEMIEpPAaTypH HOTo BHYTPIIIHBOI MOBEPXHI 7, Ta MHUTOMOIO TEIIOBOTO
MOTOKY ¢ Y 3UMOBHH IepioJ] pOKY 3TiJJHO 3 BUMOTaMH JCp)KaBHHUX CTaHIAPTIB 1 caHiTapHUX npaBwil. Memoouka.
AmHani3 npoBeJieHNX OOYHUCIECHb TEIUIOTEXHIYHUX IIOKa3HUKIB pe3epByapiB Ul PIJKMX MiHepalbHUX J00pHB Ta
CTAaTUCTHYHY OOpPOOKY OTpPHMaHUX pe3yabTaTiB (i3 Bi3yami3alli€r0) MPOBEACHO 3 BUKOPUCTAHHSIM IPOTPAMHOIO
komiuiekcy EXCEL. Pe3ynomamu. Ha OCHOBI TCOPETHYHHMX JOCITIHKCHb OTPHUMAHO 3aJICXKHOCTI 3MIHHM TEMIICpaTypu
BHYTPIIIHBOI MOBEPXHI pe3epByapiB Ta BAKOHAHO OLIHOYHI PO3PaXyHKH, L0 JO3BOJISIOTH MPOTHO3YBATH TEMIICPATYPY
piIKMX MiHepanbHUX JOOPUB y XOJIOJHUH Tepion poky. Buchnoeox. OnrhMmanbHA TOBLIMHA YyTEIUTIOBaya SK UL
miHomoJiyperany, Tak i it miHommacty — 0,15 m. Tloganpime kinmpkicHe 30UTBIICHHS TOBIIMHH YTEIDTIOBada HE JIA€
SIKICHOTO ITiIBUILICHHS TEMIIEPaTypHU PiKUX MiHEpaIbHUX JOOPUB.
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AnHorauusi. ITocmanoeka npoodnempl. AHanu3 pblHKA CEJbCKOXO3SIMCTBEHHOM NPOAYKLMH IOKA3bIBAET, UTO
YBEJNIMYCHHE IIEH Ha MPOAYKIMIO CEJIhCKOTO XO3SAHCTBa BeACT K MOBBIMICHHIO PEHTA0CTHHOCTH MICSTEIBHOCTH
CEIIbCKOXO3SICTBEHHBIX ITpou3BoauTeel. [lns Oosbiueil A(QPEKTHBHOCTH CEIBCKOTO XO3SHCTBA HCIHOJIB3YIOTCS
MPOTPECCUBHBIC CIIOCOOBI 00PaOOTKHU 3E6MITH, UHHOBAIMOHHBIC TEXHOJIOTUH, HOBEHIIIAs TCXHUKA, YIOOPCHHUS U CPEICTBA
3alUThl pAacTeHUU. B CBA3M C 3THM B MOCIEIHES BpeMsi HAOIIONACTCS TOBBINICHHBI HHTEPEC CO CTOPOHBI
CeJIbCKOXO3SUCTBEHHBIX TPOM3BOJMUTEICH K KCIOJB30BAHUIO JKUAKHX MHUHEPAIbHBIX YIOOpPCHMI, B YacCTHOCTH
KapOaMuIHO-aMMHaYHbIX cMecell. B coBerckoe BpeMmsi B YKpanHe IOUYTH B KaXKJOM paiiOHE MMEJICS CKIaJ JKHIKUX
MHUHEpaIBHBIX ynoOpeHui. [IpenMyiecTBa XKUIKUX MHHEPATbHBIX YAOOpPCHHH OUYEBWAHBI: OHU TEXHOJOTHYHBI U
HUMEIOT OoJiee BBHICOKHH IPOIEHT YCBOSIEMOCTH IO CPAaBHEHHUIO C CYXHMH MHHEPAIBHBIMU YAOOPCHHUAMHU, CTOUMOCTH
XpaHeHHs B JBa pa3a MEHBINE, YeM TBEPJBIX a30THBIX YIOOPEHHUH, M0 CPaBHEHUIO C OE3BOJHBIM aMMHAaKOM — B CEMb
pa3, a 3Ha4uT, W OONBINAasg OTHA4Ya Ha TOTpAavYeHHBIE cpelcTBa. Ilenv uccinedoséanuii — TIpU 3aJaHHON TOINIIHHE
yTeruirens (MeHONOANYpPETaH, NEHOMIACT) ONPEAEIMTh CyMMapHOe TEPMHYECKOE CONPOTUBIIEHHE Ry, PE3EPBYapOB,
MIpeHa3HAYCHHBIX IS XPaHEHUS KUIKIX MIHEPATbHBIX YIOOPSHHUH, TEMIIEpaTyphl €r0 BHYTPEHHEH MTOBEPXHOCTH T, U
YAENBHOTO TEIMJIOBOTO MOTOKA ¢ B 3UMHMUN MEPUOJ B COOTBETCTBUU C TPEOOBAHUSIMU TOCYJAPCTBEHHBIX CTAHIAPTOB U
CaHUTApPHBIX MpaBuwl. Memoouka. AHanu3 MPOBEJCHHBIX BBIYUCICHUH TETUIOTEXHUYECKUX MOKa3aTeneil pe3epByapoB
IUTSL JKAJKUX YIOOpPCHH M CTaTUCTHYCCKas 00pabOTKa MOJTYYCHHBIX PE3YJIbTATOB (C BU3yasM3allicii) BBIMOIHCHBI C
ucrnonp3oBanueM mporpaMmmuoro kommiekca EXCEL. Pe3yasmamsbi. Ha oCHOBE TEOPETHMUECKUX HCCIEIOBAHUIMA
MOJIYYEHBI 3aBUCUMOCTH U3MEHEHUS TeMIepaTypbl BHYTPEHHEH MOBEPXHOCTH PE3EPBYAPOB U BBIMOTHEHBI OLIEHOUHBIE
pacyeTsl, MO3BOJIAIONINE MPOTHO3UPOBATH TEMIIEPATYPY KUIKUX MUHEPAIbHBIX yIOOPEHUH B XOJOAHBIN MEPUO TOa.
Bwieéoo. OntumanbHas TONIIMHAN YyTEIUIUTENS KakK JUIsl NEHONOJMypeTaHa, Tak M ansd neHomiacta — 0,15 m.
JlanbHelee KOJINYECTBEHHOE YBEJIMUYEHNUE TOJIIMHbBI YTEIUIUTENS HE JaeT KaueCTBEHHOT'O MOBBIILIECHUS TEMIIEPATYPhI
JKUJIKAX MUHEPATBHBIX YI00pEHHH.
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Abstract. Problem statement. Analysis of the market of agricultural products shows that the increase in prices for
agricultural products leads to an increase in the profitability of agricultural producers. For greater efficiency of
agriculture, progressive methods of land cultivation, innovative technologies, the latest technology, fertilizers and plant
protection products are used. In this regard, recently there has been increased interest on the part of agricultural
producers to the use of liquid mineral fertilizers, in particular urea-ammonia mixtures. In Soviet times in Ukraine,
almost every district had a warehouse of liquid mineral fertilizers. The advantages of liquid fertilizers are obvious: they
are technological and have a higher percentage of digestibility compared to dry fertilizers, the cost of storage is two
times less than solid nitrogen fertilizers, compared to anhydrous ammonia — seven times, and therefore more return on
the money spent. The purpose of article for a given thickness of the insulation (polyurethane foam, foam) to determine
the total thermal resistance Ry, tanks intended for storage of liquid fertilizers, the temperature of its inner surface tb
and specific heat flux q in winter in accordance with the requirements of state standards and sanitary regulations.
Method. Analysis of the calculations of thermal performance tanks for liquid fertilizers and statistical processing of the
results (with visualization) was carried out using the software package EXCEL. Results. On the basis of theoretical
researches dependences of change of temperature of an internal surface of tanks are received and the estimated
calculations allowing to predict temperature of liquid mineral fertilizers in a cold period of year are executed.
Conclusion. The optimal thickness of the insulation for both polyurethane foam and foam is 0,15 m. Further
quantitative increase in the thickness of the insulation does not give a qualitative increase in the temperature of liquid
mineral fertilizers.

Keywords: reservoirs; liquid mineral fertilizers, heat engineering indicators, insulation

Beryn. Hapasi 6asu jis 30epekeHHs — 30epiraHHs.  3amacd  CHPOBMHU  3aBOJIU-
pinkux  miHepanmbHux — no6puB  (PMJI)  BHpOOHHMKHM TpHMAalOTh Ha CHEMiadbHHX Oazax,
3aTpeOyBaHl HAa PUHKY pe3epByapOoOyIiBHUIITBA  MPU3HAYEHUX AN 30epiraHHs  PiLAKUX
[1]. Tlom';3amo me 31  3pocCTaro¥ol0  MiHepambHUX n00puB (puc. 1).

MOMYJISIPHICTIO cepell arpapiiB BUKOPUCTAHHS [lina KAC Bu3HAUa€TbCcsi PHUHKOBUM

kapOamigHo — amiaunux cymimei (KAC). KAC  momuToM 1 cCXWibHa JO CE30HHUX KOJIHMBAHb.

BUPI3HAIOTHCS  AKICHUMH 1  KidbKicHUMU — BpaxoByrouw, mo po3unnu KAC MoxHa
MO3UTUBHUMH BIIACTHUBOCTSIMH B [Iii MOPIBHIHO  BHKOPHCTOBYBATH TUIst BHECCHHS K
3 iHmmMu Gopmamu qo0puB. Llei Bug 7OOpUB  103aKOPEHEBOTO IMIJDKWUBIEHHS POCIHH, IS
Ma€ HU3KY IepeBar, siKi i poOyiATh iX HallOUTbIl ~ arpapiiB  aKkTyaJbHUM  TIOCTa€  MUTAHHSA

HOMYJISIPHUMU CepeJl YKpaiHChbKUX arpapiib.
[TopiBusiHO 13 cyxumm pobpuBamu, KAC
MalTh BUCOKY €(EKTHUBHICTb 3aCTOCYBaHHs B
Oylb-SKMX  KIIMAaTUYHUX 30HAaX, MIBHJKO
IPOHUKAIOTh y TPYHT, X MOXXHAa BHOCHTHU Ha
pi3HUX cTamisx Bereramii Ta iH. HeyxuibHe
3poctanHs cnoxkuBanHd KAC, y nepury uepry,

3YMOBIICHE 1 ABUIICHHSIM KYJIbTypH
3eMJIepOOCTBA,  HU3BKOK  TEXHOJIOTIYHOIO
BapTICTEO ~ a30Ty 1  BHIIE3a3HAUYCHUMHU
nepeBaramu.

[Torpebu B moOpHBax — CE30HHE SBUIIE,
Opu [bOMY OOCSTH BUKOPUCTAHHS 3HAYHI,
gepe3 10 BUPOOHUIITBO TAKOTO POAY T0OpPHUB
BiOyBaeThcss winuit pik. [Ipupoano, mo 3a
TaKOro  3pPOCTAHHS  CIOXKHUBAaHHS  PIAKUX
MIHEpaJIbHUX JOOPHUB BHHUKAE IHMTAHHA iX

npuadatu no0puBa 3a MPUBAOIMBOIO I[IHOIO,
KOJIM TIONMUT HAa HHUX HaWMEHIIWH, a camMe —
B MDDKCE30HHHH Mepiof.

[Ipu boMy BapTO BpaxoBYBaTH, IO PiIKi
n00prBa BHMararTh HAsABHOCTI 0a3u g ix
30epeKeHHs, a TAKOXK CICMIabHOT TEXHIKH JIJIs
BHECEHHS 1 epeBe3eHHs. BUKOHAHHS IUX YMOB
— TPH CKJIQJIOB1 YCIIXY JJISi Cy4acHOTO arpapis,
ale B Hac, Ha JKaldb, HE BCl YMOBH
BUKOHYIOTBCS. Ti1, XTO CBOTOJHI TpAIIOE 3
PMJI, - 1mmacnuBi  BJIACHMKH  CTapHX,
30epexXeHUX 13 paJsTHCHKUX YaciB 0a3.

Cnig 3a3HayuTH, 10 J0 JTOOpHUB TaKOTO
poIy TPEH'SBISIOTHCS YK€ BHCOKI BHUMOTH
3TiHO 3 JAEepP>KaBHUMH OYA1BEIbHUMH HOPMaMU
[2], sx mo TexHikm Oe3meku 30epekeHHs 1 iX
TPAHCIIOPTYBaHHS, OCOOJMBO B 3MMOBUH Yac
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[3]. ¥V wmiif curyamii 3aKOHOMIPHO mepen
T IIPUEMCTBAMH, 110 3aliMarOThHCSA
BUPOOHUIITBOM, 30€pEKEHHSIM 1 BiITyCKaHHIM

I[O6pI/IB, IIocTac IIMTaHHA

PEKOHCTPYKIIIT

icayrounx ckianis PMJI [1].

Puc. 1. 3acanvhuii 6uzisd 6asu ois 30epicants piOKUx MiHepaIbHUX 06pu6 /

Fig. 1. General view of the base for storage of liquid mineral fertilizers

Jlo ckmamy pimkux MiHEpalbHUX HOOpUB
BXOJSITh BOJAa Ta MiHEpald. 3a HU3BKHX
TeMIeparypa BoJa 3aMep3ae 1 I[e MOoXe
CIPUYMHUATH KPUCTANI3AIli0 TMPOJYKTY, SKHU
30epiraerscs. s cTabLIBHOTO, SKICHOTO 1
0e3reyHoro 30epeXeHHsT PIAKUX MiHEpaTbHUX
I00pUB HEOOXITHO 3a0€3MEUNUTH TEMIIEPaTypy,
sKa 3amno0irae mpouecy kpucramizamii. Llporo
MOXKHa JOCATTH 32 JIOTIOMOTO0  130JIALii
pesepByapiB, 3 ormsagy Ha Te, mo KAC-32
kpucramizyerses 3a 0 °C, Toai sk KAC-30 — 3a
-9 °C, a KAC-28 —3a -17 °C.

Temnoizonsmist pe3epByapiB Moxe OyTH
BUKOHAHA 3a JIONIOMOTOK HAHECEHHs Ha HUX
CHEIIaJIbHOTO TOJIYPETaHOBOTO MOKPUTTS 200
MIHOMIIACTYy — — Hapasi i OJIH1 3
HAUMOMIMPEHIMNX 130JAMIHHUX —TMOJIMEpHUX
MaTepialliB 3HAHILIN 3aCTOCYBAHHS MPAKTHYHO
y BCIiX ramy3sx MPOMHCIOBOCTI. Ix Ge3mepeuni
nepeBaru Iepeja 1HIMUMHU TEeII0130JIAIiHHUMA

MaTepiaJaMu - HU3BKUN Koe(iIieHT
TEIUIONPOBIIHOCTI, MPOCTOTa 1 3pPY4HICTh
MOHTAXY.

[pynryrounch Ha MeTomukax [4; 5] Ta
MOTICPEHIX JIOCITIJDKSHHSIX [6] TUISt
[TpuaHIIPOBCHKOTO PErioHy aBTOPH BHKOHAIHU
TEIUIOTEXHIUH1 pO3paxyHKH ornopy
Terionepenayi, TeMIEpaTypyu BHYTPIIIHbOI

MOBEPXHI Ta THTOMOTO TEIJIOBOTO IOTOKY
ICHYIOUMX  pe3epByapiB,  sKi  yTemJeHi
MiHOMOJIIypEeTaHOM Ta ITHOIUIACTOM 3aJIe)KHO
BIJI IX TOBII[MHH.

Ockinbku BHUKOHYBaBCs OLIIHOYHHH
pPO3paxyHOK,  MAeMO  MpPUIYIICHHsS, IO
TeMIeparypa BHYTPIIIHBOT MOBEPXHI

pe3epByapa MPUPIBHIOETHCS 0 TeMmIrepaTypu
PIAKKX MiHEpaJIbHUX JOOPUB.

Hns  yremnenHs — pesepByapie  PMJI
po3risaanu JBa BUIU YTEIUTIOBAYIB:
MIHOMOJMIypeTaH Ta MiHOILIACT.

3aBISKH KOHCTPYKTUBHHM OCOOJIHBOCTSIM
TaKUX pe3epByapiB, MPU YTEIUICHHI MIHOMIACTOM
YTBOPIOETHCS TOBITPSHUN TPOIIAPOK, TOBIIMHA
SIKOTO JIOPIBHIOE TOBIIMHI pedpa *KOPCTKOCTI, 110

BUCTYIIa€  HAJ  TOBEPXHEI0  KOHCTPYKIIT
pe3epByapy. A 3aBISKH HasSBHOCTI MOBITPSHOTO
OpOIIApKy ~ MaeEMO  TIJBHIICHHA  ONOpPY

Teryionepenadi Uil pO3TSIHYTUX KOHCTPYKITIH.
Horo Benmmunna ckimangae 0,14 a° -% .
m

3acTocyBaHHS B 30BHIIIHIX OTOPOKEHHSIX
HOBITPSHUX MPOIIAPKIB HE3HAYHOI TOBIIUHU
MIOMITHO TIOJIINIITYE TETIOTEXHIYHI BIaCTUBOCTI
TaKUX CTIH MOPIBHSIHO 13 CYLUIBHUMHU CTIHAMHU
Ti€l )X TOBHIMHHU. Y€ 1€ TOBOPUTH PO TE, IO
nepenada TEIUIOTH MOBITPSHUMH TPOLIAPKaMU
BiIOyBa€ThCS 1HAKINE, HIXK Yy TUIaX TBEpAMX 1
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CUNKUX. Y TBEpAOMY Marepiaii mepeaada
TEIUIOTH  BiAOYBAa€ThCS  TIIBKM  TEIUIOIPO-
BIJIHICTIO, y MOBITPSHOMY HPOIIAPKY A0 LBOTO
NPUETHYETRCS M€ Mepegavya  TeIUIOTH
KOHBEKIII€0 1 BUTPOMIHIOBAHHSIM.

Ormip TerIonepenadi OTOPOJIKEHHS
BUPAXKAETHCS PI3HUIICIO TEMIIEPATyp TOBITPS 3
OJTHOTO 1 3 IHIIOTO OOKY OTOPO/IKEHHS, 32 SKOi
TEIUIOBHM MOTIK uepe3 1 M’ OTOPOJIKCHHS
nopiBaiO€E 1 BrT.

YumMm Oinbiia Ran , TAM O1JIBIIIOI0 ITOBUHHA
OyTH PI3HUILI TEMIEpaTyp MOBITPs 3 OJHOIO 1 3

1HIIOTO OOKY OTOpPO/KEHHS, 100 CTBOPHUTH
. . o 2
TEIUIOBHUH MOTIK uepe3 Hboro, piBHuil 1 Br/mM”.

Ortxe, RZ — Ile BeJIMYHHA, SKa OILIHIOE
np

TEIUIO3aXMCHI BIIACTHBOCTI OTOPOJIKCHHS.
ToMmy BU3HAYaEMO CyMapHU 3BEICHHIA
. . R M2 -R/ .
omip Temnonepenadi s oy TEPMITHO
OJTHOPIAHOT ~ HEMpPO30poi
KOHCTPYKIi 32 popmyIioro:

1 &5 1
= L -K
Ry, » +;/1 +a3 , M ém (1)

8 = Ip

OrOpOKYBaJIbHOL

ze:

o, a, - Koe(ilieHTH TerIoBiaaaYi
BHYTPIIIHKOI 1  30BHIIIHBOI  MOBEPXOHb
OTOPOKYBAIBHOI KOHCTPYKIIIi, B% - K1

npuitMaeMo 3rijHo 3 [7];
d; — TOBIIMHA i-TO IIapy KOHCTPYKIIii, M;
Aip — TEIUIONPOBIJHICTh MaTepialy i-ro
1apy KOHCTPYKIIi B PO3PaXyHKOBHX YMOBAax
eKcIuIyaTanii 3’7 .
Yyaraiii, K

Jlnist OIiHIOBaHHS TEIJIOTEXHIYHUX SKOCTEH
pe3epByapa HEOOXiIHO 3HATH HE TIIbKU
BEJIMYMHY HOTO OTMOpPY TEIUIonepeadi, a TakokK
TeMmreparypu B Oyab-siKiii HOro IJIOMMHI 3a
3aJJaHUX 3HA4YCHb TEMIEpaTyp TOBITPS 3
OIHOTO 1 3 1IHHIOTO OOKY OTOpPOJIKCHHSI.
Oco6nuBo BEJIMKE 3HAYCHHS TUIst
TEIUIOTEXHIYHOT  OIIHKK  pe3epByapa  Mae
TeMIiepatypa Ha WOTro BHYTPIIIHIA MOBEPXHI,
TOMY IIO BOHA BH3HAYa€ B HAIIOMY BHUIIQJKY
MOXKJIMBICTh 30€PEKEHHSI PIAKUX MiHEPATbHHUX
IOOPUB y 3UMOBHH MEPIOI.

Po3paxyHok Temriepatypu B OTOpPOJIKCHHI
BUKOHYETHCS Ha MiCTaB1 TAKUX MPUITYIICHb.

KinbKicTh TEIIOTH, 110 MPOXOAUTH 3a 1 ¢
2
yepe3 | M” OropoKeHHs:

0=tt @

R

Xnp

e t,—t, - pi3HULIA TEMIIEPATYP
BHYTPIIIHBOTO 1 30BHILTHLOTO MOBITPs, °C.
. . o 2
KinpkicTh TEIIOTH, Ky cnpuiimMae 1 m
BHYTPIIIHBOI MOBEPXHI OrOPOIKEHHS 3a 1 C:
[, —7
— _ 8 8
Qe _ae(ts _Tg) - R s (3)

6
ne 7, — TeMmIeparypa BHYTPIIIHBOI MOBEPXHI
oropojixeHHs, °C.

B ymMoBax craiioHapHOTO  TEIJIOBOTO
NOTOKY Belu4MHAa () TOBHHHA JIOPiBHIOBATH
BennunHi (,, OTXKe, 3 OCTaHHIX JBOX PIBHSIHb
(a) 1 (6) omep:xuMO TemmepaTypy BHYTPILIHBOT
NIOBEPXHI pe3epByapy 7, :

t,—t
SZtK_%'RK,OC (4)
2
ne:
f, — DpoO3paxyHKOBa  TemIeparypa

30BHIIIHBOTO MOBITPS AJS KJIIMAaTHUYHUX YMOB;
[, — MIHIMaJIbHO MOJKJIMBA TeMIIeparypa

PiAKMX MiHEpaJIbHUX JOOPUB;

R, — omip Terutonepenadi BHYTPIlIHBOT

8

TIOBEpPXHi OTropoxi, M’ % .
m

Bm/ m?

3HAXOAMMO 3aJIe)KHO BiJl OMOPY Terwionepeaadi

[luroMuii TeEmnoOBUM MOTIK ¢,

Ta pI3HULI BHYTPIIIHBOI Ta 30BHIMIHBOI
TEMIEPATYp TOBITPS BUKOPHUCTOBYIOYHU
bopmyuy:
1
q:—-(tg—tg),Bm/Mz. %)
Ran

Ha OCHOBI TEOPETHYHUX JOCIIIKEHb
OTPHMAHO 3aJIKHOCTI 3MIHHM TEeMIIepaTypu
BHYTPIIIIHBOI ~ TOBEPXHI  pe3epByapiB  Ta
BUKOHAHO  OIIIHOYHI  PO3PaxyHKH, IO
JO3BOJISIFOTH ~ MPOTHO3YBaTH  TEMIEpaTypy
PIAKMX MiHEpaJbHUX JOOPUB Yy XOJOTHHM
nepioj] poKy.

3aJe)KHOCTI  TemIeparyp  BHYTPIIIHBOL
MOBEPXHI Ty, CYMapHOIO 3BEIECHOIO OIOpPY
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TerIonepeadi Rznp Ta MUTOMOTO TemioBoro  YTCIUIOBatda (mHonomypeTaH.Ta mHOHHaCT)
] ) [O0Ka3aH1l Ha pUCYHKax 2 Ta 3 BIAMOBIIHO.
IIOTOKY ¢, BII TOBIIMHM JBOX BUAIB
Tacc 1400
qBrim
REzp, (w2*K)Br _ l
12,00 //
- \\ | / |
8,00 \ /., |
6.00 . | .
2& . il
1o ZE \“\
200 | ! !
LN
0.0 0.05 0.1 0.15 02 023
—— ninonomiyperan| 3,15 433 4,36 4,67 4,74
=-RImp 266 5.16 7.66 10,16 12,66
==q, Br/nm2 1020835126 3621827395 3786639676 | 2854762038 2290057107

Puc. 2. 3anescnicmo memnepamypu 6HympiuiHboi NOBEPXHI T,, CYMAPHO20 36€0€H020 ONOPY Menjionepeoayi Ran

ma nUmMoMo20 menio8o2o NOMOKY ¢ 8i0 MosuwuHY ymenirsaya (ninononiypeman) / Fig. 2. Depending on the internal

R

space v, the total reduced resistance of heat transfer S and the specific heat flux q,

on the thickness of the insulation (polyurethane foam)

LA 1600
oBrid !
REmy, (u2*KyBr 1400 '\\
12,00 N
10,00 \
8,00 /_,_._.-r"
6.00 ‘></"
[ —
400 = = =—
T e
2.00
0.00 8,
! 0.05 01 0.15 02 025 oM
=i~ TE THOITIACT 331 4,08 437 452 4,61
S<Renp 198 364 531 6.8 8.64
—o-q Brin 1468256664 | 7063099161 | 346207208 | 4157627704 | 3353783060

Puc. 3. 3anexcnicmob memnepamypu 6uympiuinboi nOBEpXHi T,, CYMAPHO20 36€0eH020 ONOpY menionepeoai

Rs.,

ma numomo20 mensio8o2o NOMoKYy ¢ 6i0 mosujunu ymenuosaua (ninoniacm) / Fig. 3. The dependence of the

temperature of the inner surface t,, the total reduced resistance of heat transfer Ran and the specific heat flux q,

on the thickness of the insulation (foam)
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BucHoBku. AHanizyrouu OTpUMaHi
3aJIe)KHOCTI, HaBeleHI Ha pHUCyHKax 1| T1a2,
MOXKHa 3pOOHUTH BHCHOBOK, IIO ONTHMaJlbHA

TOBILUHA yTeIuIoBaya K TUIs
MiHOMOJIypeTany, TakK 1 Mg MiHOIJIACTY
ckimagae 0,15 m. IMomaneille  KIJIBbKICHE

30UIBIICHHS TOBIIMHHM YTeIUIIOBaya HE Jae€
SAKICHOTO TMIJBUIIEHHS TEeMIIepaTypu piIKuUX

minepaneuux 1o6puB KAC-32, KAC-30 1
KAC-28.

VY nojanplioMy IUIAaHYEThCSI BHKOHATH
JOCIIJKCHHSI TMHAMIKH TeMIlepaTtyp 100puB 3
ypaxyBaHHAM KJIIMAaTUYHUX YMOB PETiOHY IiJ
yac TpHWBaJOro 30epiraHHs Ta TOPIBHSIHHS
BapTOCTI TMPOBEACHHA POOIT 3 yTEIJICHHS

pe3epByapis.
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