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AOCHIIKEHHA | PO3POBKA IHTENEKTYAJIBHOIO
NMPNCTPOKO BUMIPKOBAHHA WINIBHOCTI LIYKPOBOIO
chPorny rigPoOCTATU4HHNM METOLOM

MokasaHo, YTO AN U3MEHEHMSI KOHLIEHTPALMM CaxapHOro cupona B YCIOBKSIX NPOU3BOACTBA Kapamerb-
HO Macchl pauuoHanbHO UCMONb30BaTh 3NEKTPOHHOE YCTPOMCTBO Ha OCHOBE MMApOCTaTUYECKOro
nroTtHomepa. BbinonHeH aHanua CTPYKTYpbl M OLEHEHO COOTHOLLEHME COCTaBMSHOLLMX MOrpeLlHOCTEN
KOCBEHHOrO onpeaeneHns KOHLEHTpaLmMn KapaMesbHOro cupona no pesynsTaTam U3MepeHust ero
TemnepaTypbl U MAIOTHOCTY MMAPOCTATUMECKUM METOAOM.

Knio4yeBble cnoBa: ruapoctaTtmyecknin NI0THOMEpP, KOHLEHTpaunus

N NIIOTHOCTb CaxapHOro cupona, KapamerbHbI CMpon.

The article shows that in order to change the sugar syrup concentration in production of caramel mass, it
is rational to use an electronic device based on a hydrostatic density meter. The analysis of the structure is
performed and the ratio of the error components of the indirect determination of the caramel syrup
concentration is estimated from the results of measuring its temperature and density by the hydrostatic
method.

Key words: hydrostatic densitometer, concentration and density of sugar syrup,

caramel syrup.

MokasaHo, WO Anst 3MiHW KOHLIEHTpPaLli LiyKpOBOro CMpOMy B YMOBax BUPOOHMUTBA KapamernbHOI Macu
paLioHansHO BUKOPUCTOBYBATM €MEKTPOHHWUIA NMPUCTPIN Ha OCHOBI MApOCTaTUYHOrO NrioTHoMepa. BukoHaHo
aHani3 CTPYKTypy i OLHEHO CMiBBIOHOLLEHHS CKIMaA0BUX NMOXUMOOK HEMPAMOrO BM3HAYEHHST KOHLEHTpaLlii
KapamenbHOro cuMpony 3a pesyrnbTaTtaMmu BUMIPIOBaHHS MOro Temnepatypu i LWirbHOCTI rigpocTaTuyHUM
METOLOM.

Knro4oBi cnoga: rigpoctatMyHui NrioTHOMEP, KOHUEeHTpaLiga

i WiNbHICTb LYKPOBOrO CMpONy, KapaMernbHUI CUPOTT.
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O6uwas noctaHoBKa Npobnemsl

[InoTHOMED fABIIAETCSA U3MEPUTEIBHBIM IPUOOPOM, KOTOPBII CIIYKUT Uil U3MEPEHUS
IUIOTHOCTH Ta30B, )KUJKOCTEH, TBEPIbIX BellecTB. 11 BBIOOpAa COOTBETCTBYIOLIETO IJIOTHO-
Mepa paccMaTpUBAIOTCS OCHOBHBIE METPOJIOTMYECKUE, & TAKKE IKCIUTyaTallUOHHBIE XapaK-
TEPUCTUKH, K HUM OTHOCSTCS: TOUHOCTb, BOCIIPOU3BOJUMOCTb, IPEJEIbl U3MEPEHUs, UX
MOTPEIIHOCTH U JIMana3oH, TeMIIepaTypbl AECUCTBUS U JIABJICHMS, ONpPEICIICHUE B3aUMO-
JEUCTBUSI KOHCTPYKIIMOHHBIX MaT€pUaJIOB U UCClIeyeMbIX BelecTB. CTaHIapTHOM TeMIie-
patypoii cumraercs 0 °C, Takas TemmepaTypa IMO3BOJSET MPOU3BECTH HU3MEPEHHUS IpU
MOMOIIM TUIOTHOMepa. OTHOCUTEIbHASI IUIOTHOCTh PAa3HOOOPA3HBIX BEIIECTB IMPH 3TOM
TEeMIIepaType MO3BOJISIET COCTABINIATH TAOMUIBI (WM HOMOTPAaMMBbI), KOTOpPBIE 3aHOCSTCS B
CIPAaBOYHYIO JIUTEPATypy U IPUHUMAIOTCS KaK OCHOBA MCCIIE0BAHUN.

Pabota rugpocTaTiueckoro miIoTHOMEpa OCHOBaHAa Ha NMPUHIUIE JIMHEHHOHN 3aBHUCH-
MOCTH THJIPOCTaTUYECKOTO JIaBJICHNSI OTHOCUTENIBHO BBICOTHI YPOBHS U IJIOTHOCTHU YKUIKOCTH.
N3mepenue cTonba KUAKOCTU MPOUCXOAUT HEMOCPEICTBEHHO MPU KOCBEHHOM CIOCO0E —
MIPOM3BOJIUTCS MPOJYBAaHUE BO3AyXa CKBO3b >KMJIKOCTh. JlaBleHHEe Takoro BO3ayxa IMpo-
MOPLUUOHAIBHO CTONOY )KUAKOCTH. OTHOIIEHHE MJIOTHOCTH JIBYX BELIECTB IPU ONPE/EIICH-
HBIX CTaHAAPTHBIX (QU3NYECKUX YCIOBHSIX Ha3bIBAETCS OTHOCUTENIHHOM IUIOTHOCTBIO; IS
KUJKUX U TBEPJBIX BELIECTB €€ U3MEPSIOT Ipu TemrepaTrype T, Kak MpaBuiio, o COOTHO-
IEHHIO K IUIOTHOCTU TUCTWIIMPOBAHHOW BOJbI TipH 40°C, 171 Ta30B — MO OTHOIIEHHUIO K
IUIOTHOCTH CYXOTO BO3JlyXa WJIM BOJOpPOJAa NMpU HopMalbHbIX ycinoBusx (T= 273,15 K,
P=1,01-10° ITa).

[Ipu pocte TemnepaTypbl IUIOTHOCThH BEIIECTBA OOBIYHO YMEHBIIAETCS, a C yBEJIHue-
HUEM JIaBiieHUs yBenuuuBaercs. [Ipu nepexosie ¢ arperarHoro cocTosiHus B IPyroe, INIOTHOCTh
yYMEHBIIAaeTcsl ckaukooOpaszHo. Eauauneit miotHocT B MeXTyHapOJHOU CHUCTEME €IMHUI]
cITykuT (Kr/M%) Ha IPaKTHKE IPEMEHSIOT TAakKe CIEAYIOIHe eIMHNIIBE: T/cM°, T/, T/M2,

COBOKYITHOCTh METOJIOB M3MEPEHUsl IUIOTHOCTH KUAKOCTEHM W TBEPHABIX TeI
Ha3bIBAETCS JCHCUMETpHUEI0 (Mpoucxoaut oT yar. «Densus» — mioTHocTh (TycToi) u
rpeyeckoro «Metron» — wusmeparb). JleHcuMeTpuss — 3TO COBOKYIMHOCTh METOJOB
U3MEpEHUsT OTHOCUTENIbHOM IUIOTHOCTH JKHJAKMX M TBepablx Tel. B maboparopHoit
MPAKTUKE PacHpOCTPAHEHbl METOJbl, OCHOBAHbI HA 3aKOHE ApPXHMMeE/a: OTHOCHUTEIIbHYIO
IUIOTHOCTH OMPEAETSIOT M0 TIIyOMHE MOTPYXKEHUS apeoMeTpa B HUCCIEIYeMYIO JKUIKOCTh
WJIM 32 Pe3yJIbTaTaMM B3BEIIMBAHUS KUAKOCTH WM TBEPAOIrO Tejla HA TMAPOCTATUYECKHUX
Becax. OTHOCUTENBHYIO IUIOTHOCTh MOYKHO M3MEPUTh MUKHOMETPOM C BBICOKON TOUHOCTBEO
JUIsL 3TOr0, B3BEUIMBATH CHayalla MYCTON NMUKHOMETP, MOTOM 3alOJHEHHBIN TUCTUILIAPO-
BAaHHOW BOJIOM W, HAKOHEILl, — UCCIEAYEMOM KUAKOCThIO; 3HAUEHUSI TNIOTHOCTH MOJIYYaroT
13 OTHOIIEHUSI MACChl UCCIEAYEMOM KUIKOCTH K MAacCe BOJIbI.

LUenb paboTbl — aHanu3 CTPYKTYPbl YCTPOMCTBA M3MEPEHHUs IJIOTHOCTU CHpOIA
TUAPOMETOAO0M.

PelueHne 3agaun, pe3ynbtaTbl UCCNeaoBaHNI

PabGora YCTpOﬁCTBa HU3MCPCHUA IUNIOTHOCTU OCHOBAHA Ha HU3MCEPCHUU PA3HOCTU
JIaBJICHUM B pacTBOpC U Hp606p830BaHI/I}I €ro B HpOHOpI_[I/IOHaJ'ILHHﬁ BHCKTpI/I‘{eCKI/Iﬁ
curgaia. Cxema HU3MCEPCHHUA INIOTHOCTH CAaXapHOT'O CHUPOIIa B MPOU3BOACTBE KapaMeanoﬁ
MacCChI IPCCTABJICHA HA PUC. 1. Hpouez[ypa HU3MEPCHUA CIICAYIOIIad:

— C IIOMOIIBIO IBYX pr60K pa3H0171 JJIMHBI U Hp606pa3OBaTeJ'I$I Pa3sHOCTHU JaBIICHUM
OCYIICCTBIIACTCA U3MCPCHUC MIEpCIIa/ia JaBJIICHUA ((P)), O6YCJIOBJ'ICHHOTO Pa3HOCTBIO YpPOB-
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Heit h=hi—hy. Jlnst oGecnieueHns: BO3MOKHOCTH M3MEPEHHsI Pa3HOCTH JaBJICHUH OCYIIECTB-
nsiercs mpokayka (6apOoTHpOBaHUE) BO3AyXa B PACTBOP yepe3 3TH TPYOKH 1Mo HeOOIb-
ITUM H30BITOYHBIM JABJICHUEM OT MUKpotmporieccopa ADH — 4;

— mepenaj JaBieHUs «P» M MIIOTHOCTh PacTBOpPa «pP» CBSI3aHBI MEXYy cOOOM 3aBH-
CHMOCTBIO:

riae k=h-g=const; h=const — 6a3a uamepenus; § — yCKOpeHHUsI CBOOOHOTO MMaICHHUS.

Takum 00pazoM, BBIXOJHOM CHUTHA MpeoOpa3oBaTelis pa3HOCTH JABJICHUUN MPOIIOp-
L{MOHAJIEH 3HAYEHHUIO IJIOTHOCTH PacTBOpa;

— BBIXOJHBIE CUTHAJIBI IPe0OpazoBaTesi pa3HOCTU JaBJICHUN U yCTPOWCTBO U3MeEpe-
HUS TeMIepaTypbl MOCTYNAOT B YCTPOMCTBO 0OpaOOTKH, PErHCTpAllMU M BU3yalU3aluu
unpopmauuu (BY), rne paccuuthiBaeTcs B peaJbHOM MacliTabe BPEMEHU IMPOLIEHTHOE
COoZEp)KaHUE CYXMX BEIIECTB Mo caxapo3e. B BY ocymiecTsiigercs IMHEHHAs alnmpoKcuMa-
1S TaOJIMYHON 3aBUCUMOCTH TJIOTHOCTU CaXapHBIX pacTBOPOB OT MPOLEHTHOTO CO/epIKa-
HUS CyXHX IO caxapo3e U TeMIepaTyphl.

Komrpeccop
ADH -4

IIpeobpaszoearens
«METPAH — 150C»

L
A

h2

h1

PI/ICYHOK 1 — Cxema HU3MCPCHHA INIOTHOCTHU CaXapHOro CupoIia
B ITPOU3BOACTBC KapaMeHLHOﬁ MacCChbl

I[Mosaraem, 4To TPHU M3MEHEHHH KOHIIEHTPAIMK CaXapHOTO PacTBOPa, MCIOJIB3yeMOTO
B KapaMeJbHOM MPOM3BOJCTBE, M €ro TeMIIEpaTyphl MIIOTHOCTh PACTBOpA M3MEHSETCS B
muanasose ot 1,3 r/em® o 1,5 r/em® [1], [2]:

[IpencraBuM TEKyIYIO IIJIOTHOCTH PACTBOPA «P» B BUIE:
P =Prin TAP.
Torma pasHocTh JaBiieHU# «P» MOKHO 3anucars:

P:(pm'n +Ap)'g'h:prrin gh+Apgh:Pmn +AP’
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e P, =Pun 0" h— MUHMMaIbHAs pa3HOCTh JABJIICHUN B CXEME U3MEPEHHUS;
AP =Ap-g-h — u3MeHeHHE PAa3HOCTH JABJICHHUA B CXEME M3MEPEHHUS, O0YCIOBIICH-
HO€ U3MEHEHHUEM IUIOTHOCTH PacTBOpa.
Iycts AP =P —Prin = (1L5-1,3)1/cM® =0,20 /M’ |, g=10 m/c?, h=0,1 m.
Torma
AP =Ap-g-h=0,20r/cm® 10 m/c® -0 M = 2000 — = 200 ITa ;

CM'C2

Prox = Prax -9+ =151/cM® 10 M/c? - 0,1 M =15000 —— =1500 TTa =15 ITa .
CM-C

st u3MepeHust pa3HOCTH JaBjieHUM (mepernana MaBieHUN) Pmax ClE€IyeT HCIOJIb-
30BaTh CTAHJAPTHBIN M3MepuTenb pazHoctu Aaienuit (Merpan 150C]) ¢ BepxHUM TIpe-
nenom usmepenusa 1,6 klla. Haumbonee TouHblli mpeoOpa3oBaTeslb ATOrO THMA UMEET
npeJen J0MyCKaeMOW NPHUBEIEHHON NMOTPENIHOCTH ¥, =+0,1%, T.€. IIPeJeJbHOE 3HaYEeHHE

a0COTIOTHON MOTPENIHOCTH U3MEPEHUS Pa3HOCTH JaBJICHUM PaBHO:

_1,6xla-(+01%)
a 100%

Takum 06pa3oM, TIpH W3MEHEHNH TUIOTHOCTH pacTBopa Ha 0,200 T/cM® pasHOCTH /1aB-
nenuit Oyner usmenstbes Ha 200 Ila, eciu h=0,1 M. M3mepenue 3Toii pa3HOCTH JaBlICHUI
MO’KHO BBINOJHUTH ¢ norpemHocTteio t1,611a ¢ momombro UITPJ] tuna Metpan 150C/L
HCIIOJHEHUS «1».

JIns1 O1eHKHM NOTPEIIHOCTH M3MEpPEHUs IUIOTHOCTH B JAHHOM CXEME I0JIaraeéM, 4To
3HaueHWss § W h W3BECTHBI C BBICOKOH TOYHOCTHIO. TOrja MOXKHO OINpPEICTIHTH TI0-
TPEMIHOCTh U3MEPEHHUs IJIOTHOCTU, €CJIM W3BECTHA INOTPEIIHOCTh HW3MEPEHHS Pa3HOCTH
JaBJIeHUN A, =+16 Ila:

=+1,6-107° xl1a = +1,6 I1a.

Ap +16 Ila
A,= = 2
g-h 10m/c*-01m

= 40,0016 2/ca® .

rje § — yCKOpeHHsl CBOOOIHOTO MaICHUSI.

TakuM 06pa3oM, HOrPEIIHOCTh U3MEPEHHs TIOTHOCTH B auanasone (1,3...1,5) r/em®
He TIpeBblmaeT +0,0016 r/cm®, mpu g=10 M/c? u h=0,1 M, KOTOpbIE U3BECTHBI C BBHICOKOM
TOYHOCTBIO.

OueHuM MOTPEIIHOCTh H3MEpeHus KoHLeHTpauuu «Cy» caxapHOro pacTtBopa
KOCBEHHBIM METOJIOM: IO pe3yjibTaTaM U3MEpPEHHS TeMIepaTyphbl « T» U MIOTHOCTH «pP»
caxapHOro pacTBOpa. YpaBHEHHE KOCBEHHOTO U3MEPEHUS B CHMBOJIUYECKOM BHUJE MOKHO
3anmMcarhb

C=f(T.p),

rae f— dyaknuonan 3aBucumoctu Mmexay C, T u p.
Cormacto [2], [3] morpenHocTs KOCBEHHO OTPENCIAeMON BEIUIUHBI MOKET OBITh
paccuuTaHa no opmyre:

oc V¥ (ec Y
Ac(p)=k- || =-A =.A_ |, 1
(p) (aT j g (1)
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rae Ac(p) — JIOBEpUTENbHAS TPAHULIA MOIPEIIHOCTH KOCBEHHO HU3MEPSEMOM Be-

Tn4uHbI «C» (KOHLIEHTpaLMK) IPU JOBEPUTENIBHOM BEPOATHOCTH «Py;
K — xo3dduiment, onpenenseMblii MPUHATON JTOBEPUTEIBHONW BEPOSTHOCTHIO P
(k=1,1 mpu P=0,95);

AT, Ap — MOTPELIHOCTH MPSAMBIX U3MEPEHUN TeMIEepaTyphl « T» U IIIOTHOCTU «P»,
COOTBETCTBEHHO.
CornacHo pexoMeHAauusM [3] B KauecTBe MOTPEHIHOCTER A; U Ap B BBIPAKECHUU

(1) MOXHO TIPUHSTH MOTPEITHOCTH MPSIMBIX M3MEPEHUH, moJiarasi Ipyrue COCTaBJISIOINE
(HampuMep, METOIMYECKYIO) TPEHEOPEKUMO MATIBIMH.

Takum o6pasom, i onpesenenus norpemHocty A mpexzie Bcero HeoOX0aMMO
OLICHUTH MOTPELIHOCTH NPSIMBIX U3MCPCHHI A U A .

IMpunsas A, =+1°C u mojaras A, =10,0016 2/ cm®  ONPENEeNTUM MOTPEITHOCTh M3Me-

peHus KOHIEHTpauy, ucrosb3ys (1). YacTHele Mpou3BoIHBIE 5%1_ )51 5%p OIIpeseIsieM,

UCIOJIb3YS TaOyJIMPOBaHHbIE 3aBUCUMOCTH P = f(C,T), IpUBEIEHHBIE B [2]:

oaC _AC _ 70%-65% :01(% )
oT  AT|,_const 95°C—45°Cl,_1305 c’
oC AC 70% — 65% 150[% j
o _ AL _ _(0%A—-05% _ L
P AT _const  1334-130211 _100 2/cm

Ac =11-y(01-1)° +(150-1,6 .10 | =0,29 (%)=0,29 (e0. xony.)

Takum oOpa3zoMm, MOKHO W3MEPUTHh KOHIIEHTPAIMIO CAXapHOIO pacTBOpa C MOrperi-
HocThi0 10,29%, uro He mpeBbIaeT HorpemHocTs pedpaktomerpa PIIJI-3, xoTopsiid
MPUMEHSIOT JUIsl U3MEPEHUsl KOHILIEHTpAIMKU CaXxapHOro pacTtBopa B jabopaTopusx Kapa-
MeJIbHBIX MPOU3BOJICTB.

BbiBOAbI

1. BbInosiHeHa OLIeHKa MOrPEIIHOCTH M3MepeHHsl KOHLeHTpauu «Cy» caxapHOro cupona
KOCBEHHBIM METOJIOM IO Pe3yJbTaTaM HU3MEPEHUs TeMIepaTypbl «T» U MIOTHOCTH «P» U
MNOTPEUIHOCTH H3MEPEHUsl IUIOTHOCTU CaxapHOTO CHUpONa I'MIPOCTATUYECKUM IUIOTHO-
MepoM. YCTaHOBIJIEHO, uTo rpu 6aze m3Mepenus: h=0,1 M 3HaYeHHe aOCOIFOTHOM morper-
HOCTH U3MEPEHUs pa3HOCTU MaBieHuil B quanazone (1,3...1,5) klla ne npebimraer +1,611a
IIPU UCHOJIB30BaHUU Haubojee ToyHoro crangaptHoro UIIPJ] ¢ MUHUMAaBHBIM BEPXHUM
npenenoM usmepenus 1,6 klla. [Ipu 3ToM norpemrHoCcTs U3MEPEHUs MIIOTHOCTH CaxapHOTO
cupona B muamasone (1,3...1,5) r/em® He mpesbmmaer +0,0016 r/cm®, a noBeputensHas
norpemHocTh (P=0,95) ompenenenus KOHUEHTpallMK CHUpOIa B JWana3oHe TEeMIIEparyp
(100...150)°C pasna 0,29% (ea. KOHIL.) U HE MPEBBILIAET MOTPEIIHOCTH J1a60PATOPHOTO
pedpakromerpa PIIJI-3.
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2. IIpeioskeHO BBITTOTHUTH KaHA U3MEPEHUS TIOTHOCTH PACTBOPA caxapa Ha OCHOBE
CEepUIHOTO W3MEPHUTENHLHOrO mpeoOpa3oBaTeliss pa3HOCTH JaBlieHWH Tuma «MeTtpan —
150CO».

3. YCTaHOBIIEHO Ha OCHOBE aHAJN3a CTPYKTYPHl MHCTPYMECHTAIBHOW MOTPEITHOCTH
YCTPOKCTBA M3MEPEHHsI KOHLUEHTPALMU CaXapHOTO CHPOIA, YTO IMAPOCTATUYECKUN IUIOT-
HOMEpP U YCTPOMCTBO M3MEPEHHS TEMIIEPATYPhl CUPOIIA BHOCST IIPUMEPHO OJJMHAKOBBIN BKJIAL
B MOrPEIIHOCTh U3MEPEHMS KOHUEHTpaluu cupona. Ilo3roMy nins ymeHpLmIeHUs 3TOM MO-
IPENTHOCTH B JAIBHEUIIEM CJIeIyeT M03a00TUTHCS O CIOCO0aX TMOBBIIMICHHUS TOYHOCTH H
IJIOTHOMEPA, U YCTPOMCTBA U3MEPEHHUSI TEMIIEPATYPHI CUPOIIA.
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RESUME
V. S. Gushin
Research and Development of an Intelligent Device for Measuring Sugar Syrup
Density by Hydrostatic Method.

Background: Density is a physical quantity determined for a homogeneous
substance by its mass per unit volume. The ratio of the density of two substances under
certain standard physical conditions is called the relative density. For liquid and solid
substances, it is measured at a temperature T, usually in proportion to the density of
distilled water at 40°C, for gases - relative to the density of dry air or hydrogen under
normal conditions (T=273,15 K, P=1,01-10° Pa).

As the temperature rises, the density of matter usually decreases, but increases with
increasing pressure. When the transition from an aggregate state to another, the density
decreases abruptly. The unit of density in the International System of Units is (kg/m3); in
practice, the following units are also used: g/cm3, g/l, t/m3.

Materials and methods. A set of methods for measuring the density of liquids and
solids is called densitometry (derived from the Latin "Densus" - density (dense) and Greek
"Metron" - to measure). Densimetry is a combination of methods for measuring the relative
density of fluid and solid bodies. In laboratory practice, the most widespread methods are
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based on the Archimedes’ principle: the relative density is determined by the depth of
immersion of the hydrometer into the liquid under study or by the results of weighting
a fluid or solid body on hydrostatic scales. The relative density can be measured by
a pycnometer with high accuracy, when we first weigh an empty pycnometer, then filled
with distilled water one and, finally, a pycnometer with the liquid under study. The density
values are obtained from the ratio of the mass of liquid to the mass of water.

Results: The error in measuring the concentration "C" of sugar syrup by an indirect
method was estimated by the results of measuring the temperature "T", and density "p",
and the error in measuring the density of sugar syrup by a hydrostatic densitometer. It is
determined that with the measurement base h = 0.1 m the value of the absolute error of
measuring the pressure difference in the range (1.3 ... 1.5) kPa does not exceed +1.6Pa
when using the most accurate standard IRPD with a minimum upper limit of 1.6 KPa. In
this case, the error in measuring the density of sugar syrup in the range (1.3 ... 1.5) g/cm?

does not exceed*0,0016 g/cms, and the confidence error (P = 0.95) for determining
the syrup concentration in the temperature range (100 ... 150) is 0.29% (Units of conc.),
and it does not exceed the error of the laboratory refractometer RPL-3.

Conclusion: 1. A channel for measuring the density of the sugar solution on the
basis of a serial transducer of the pressure difference of the type "Metran-150SD" is
proposed.

2. The analysis of the instrumental error structure of the sugar syrup concentration
measuring device determines that the hydrostatic density meter and the syrup temperature
measuring device have approximately the same contributions to the syrup concentration
measurement error. Therefore, in order to reduce this error in the future, we should take
care of improving the accuracy of both densitometer and the device for measuring
the temperature of the syrup.

CraTtbst noctynuna B pegakuuio 09.02.2017.
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