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TennocuyetTumk
«KCT-22 KOMBUK-M»

«KCT-22 KOMBUK-M PMI»
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MacnopTt

3aperncTpupoBaHbl B FoCyaapCTBEHHOM peecTpe
cpencTs naMepenuii Poccumn nog N 25335-13
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HacTosimii nacnopT sBNsSIETCS AOKYMEHTOM, YAOCTOBEPSIIOWMM FrapaHTMPOBaHHbIE NpeanpUSTUEM-U3rOTOBUTENEM OCHOBHbIE
TEXHUYECKME XapaKTepncTuku Tennocyetymkos «KCT-22 KOMBUK-M» (B aanee — TENNOCHETUMKM).

B gaHHOM AOKyMeHTe Takke MpuBeAeHbl KpaTKue CBeAeHWs, HeobxoAMMble MpU MOHTaXe W 3KcriyaTaumn usgenus. bonee
noapobHble cBeaeHns npueeaeHbl B «Tennocyetumk KCT-22. PykoBoacTBo no akcrnyaTtauum MBKA.407281.004 P3», pas-
MELLEHHOM Ha caiTe . Mpu akcnnyatauum usgenus Takke HeO6X0AMMO PYKOBOACTBOBATLCS KCMya-
TAUMOHHOM JOKYMEHTaumMel Ha Np1Mbopsbl, BXOASLIME B COCTAB TEMIOCUETUMKA.

2 O6wmue cBeaeHusn 06 uspgenum

Tennocyetunkn «KCT-22 KOMBWK-M» npeaHasHayeHbl AN U3MEPEHUSt TENNOThI (TENIOBON 3HEpPrumn), TEMIOBON MOLLHOCTH,
a Takke Macchbl, pacxoda v TeMnepaTypbl TEMIOHOCUTENS B 3aKPbITbIX M OTKPbIThIX (TONbKO «KCT-22 KOMBUK-M PM[1») Bo-
[SHBIX cucTeMax TennonoTpedbneHust n (Mnn) KOHAULMOHMPOBaHMS (OXNaXKAeHUs) ANs TEXHOMOMMUYECKMX Lenei U yyeTHo-
PaCcYETHbIX OnepaLmii.

TennocyeTynKn MMEKT UCMONHEHWNS:

«KCT-22 KOMBWMK-M PM» - uMeeT paanounHTepdeic paboTatowmii Ha YactoTe 433 MIy, (npoTtokon HD), nocpeacTBoOM Ko-
TOPOro NPOBOAUTCS UTEHUE TEKYLLUMX, HAKOMNEHHbIX U 3aPErUCTPUPOBAHHbLIX NOKA3aHWUI U3MEPEHHBIX BEIMUMH, KaHasbl V2
1 V3, npefiHa3HayeHHble ANs NOAKSIIYEHNS] AOMOSHUTESNBHLIX NpeobpasoBaTenei pacxoaa;

«KCT-22 KOMBUK-M» - He nMeeT BCTPOEHHbIX CPeacTB, MOCPEACTBOM KOTOPbIX MOXET MPOBOAUTLCS YTEHWE U3 NaMATH
TEnoCYeTYMKa, HEe MMeeT KaHanos V2 u V3.

TennocyeTunKM N3roTaBIMBaOTCA B BUAe MOHOOMOKA, BKItoYaloLwero B ceba TennoBbluMcnTeNb M NpeobpasoBaTesib pacxo-
Ja kaHana V1.

Mpy UCNONb30BaHUN TEMSIOCYETUYMKOB A1 U3MEPEHUS TEMIOBOM SHEPrUU B OTKPbITLIX (ToNbko «KCT-22 KOMBUK-M PM[»)
cucTeMax TensIocHabXxeHus u cuctemax MBC, B kayecTBe npeobpasoBaTenelt pacxoaa kaHana V2, B cOCTaBe TEMIOCYETUM-
KOB MPUMEHSIIOTCS NpeobpasoBaTeny pacxoaa «CP»;

B kauecTBe TepMOMETPOB MCNONb3YyTCs TepMmoMeTpbl TM-500, koMnnekTsl TepMmoMeTpoB KTT1-500.

TennocYeTUNKN UMEIOT KIMMATUYECKOe UCrosiHeHne YXJ1 4 B cootBeTcTBUM ¢ TOCT 15150. Mo yCTOWUMBOCTM K KIUMaTuYe-
CKVMM BO3[ENCTBUAM OTHOCATCS K rpynne ucriosiHenus B4 no FOCT 12997 u paccumTaHbl Ha 3KCnlyaTaumio npu TemnepaTy-
pe OKpy>alolLero Bo3ayxa oT +5 10 + 50 °C u oTHOCUTENbHOMN BRaxHocT He 6onee 95 %. TennocYeTUnK UMEET CTeNeHb
3awmTbl IP68 no NOCT 14254.

TennocyeTyMKN UMEIOT MCronHeHns -15, -20, oTnnyatowmecss Tunopasmepom ([ly) npeobpasoBaTenst pacxoaa.

TennocYeTUNKN UMEIOT UCMONHEHNE T95 No MakCUMasbHON paboyein TeMnepaTypoi U3MePSIeMON XUAKOCTH.

TennocyeTunkn UMetoT ucnonHeHus A3n, A3o, A2, A3c, C3n, C30, A2 OT/IMYaIOLIMECS YpaBHEHMEM TEMOBOW SHEPIUK.

2.10 TennocyeTynkn ucnonHeHns «KCT-22 KOMBUK-M» MMEIOT MMMNY/bCHBIN BbIXOA, Ha KOTOPbIVA FrEHEPUPYIOTCS UMMNY/bChl KO-

YecTBa TEMNOBOW 3HEPrMM C HOPMUPOBAHHOW ANs TUNOPa3Mepa LEHON UMMySbCa.

2.11 [uTaHKe Tennoc4eTumnKa OCYLLUECTBNAETCA OT BCTPOEHHOIO NIMTUEBOIO 3JIEMEHTA HaMpsXXeHUeM 3,6 Bco CPOKOM CJ'IY)K6bI He

MeHee 5 neT (B TOM Clyyae, eC/U YTEHME MOSHOMO apXMBa NPOU3BOAMTCA He yalle 1 pasa B CyTkM).
3 OcHOBHbIE TeXHUUYECKNE flaHHbIE U XapaKTEePUCTUKMN

3.1 OcCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM
HanMmeHoBaHue XapPaKTEpUCTUKu EfQ. n3m. 3HauyeHune XAPAKTEPUCTUKHU

[AnameTp ycnoBHOro npoxoaa MM 15 20
Knacc To4HoCTH 1 2 1 2
Mopor 4yBCTBUTENLHOCTU NPY FOPU30HTASIbBHOM MOHTAaXE; M3y 0,012 0,012 0,020 0,020
Mopor YyBCTBUTENLHOCTU NPWU BEPTUKANbHOM MOHTaXe M3/y 0,008 0,008 0,015 0,015
MWHMMaNbHbIA pacxod Npu rOpU30HTaNbHOM MOHTAXE, Guuy M /Yy 0,016 0,03 0,025 0,05
MUWHUManbHbIA pacxof Npy BEPTUKANIbHOM MOHTAXE, Gy M3/ 0,016 0,06 0,025 0,1
MepexoaHoV pacxod, g M3/y 0,06 0,12 0,10 0,20
HoMWHanbHbIN pacxod, g, M3y 1,5 2,5
MaKCUMasibHbIV PAcXOA, Guawc M3y 3,0 5,0
Mpeaenbl 4OMyCKaeMo OTHOCUTENbHOM MOrPELLHOCTY
u3MepeHnin obbeMa
B AMANAa30HE OT Gt A0 Juaxc; % +1 +2 +1 +2
B AMana3oHe OT Guu 40 Gt % +3 +5 +3 +5
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HanMmeHoOBaHue XaApPaKTEpUCTUKHU EQ. n3m. 3HayeHue XAPAKTEPUCTUKHU
[AnameTp ycnoBHOro npoxoaa MM 15 20
Mpeaenbl OCHOBHOW abCOMOTHOW MOrPELIHOCTU M3MEPEHWUI TEMNEPATYPbl, NMPY KOMMJIEKTALMM
TN-500-MBK knacca B °C +(0,45+0,005-T)
TM-500-UBK knacca A °C +(0,3+0,002-T)
Mpeaensl OCHOBHOM abCoNOTHOW NMOrPELHOCTU U3MEPEHUM PA3HOCTM TEMMEPATYP, NPYU KOMMAEKTaUMK
KTM-500-MBK knacca B °C +(0,15+0,007-AT)
KTM-500-MBK knacca A °C +(0,11+0,004-AT)
MakcuMasnbHas TemnepaTypa usmepsieMoi Boabl (1cn.T95) oC 95
MakcuMasibHOe AaB/IEHNE U3MEPSIEMON XUAKOCTH MMNa 1,6
3.2 [pegesnbl OTHOCUTENLHON NOrpellHOCTM U3MEPEHUI TENIOTbI (TEMIOBON SHEPrUK)
[lnanason usmepe A3n, A30, A3c,C3n, C30 A2
Hhid pasHocTh Temne- - To;:alt.:c KOMMNJIEKTOB TepMOMe'll'(lzlt;BTOI-II.| 2 0< GZIGI <1 0< GZIGI s 0’7
patyp A B A B AT > 0,33T1 AT >20,05-T1
npu 3 < AT < 10°C +5% +7% +6% +8%
npu 10<AT<20°C +2,5% +3,5% +3,5% +4,5% 4% +4%
npu AT > 20°C +2% +2,5% +2,5% +3,5%
3.3 lpegenbl AonyckaeMon OTHOCUMTENBHOM NOrPELLHOCTY n3MepeHus BpeMenu: £ 0,01 %.
3.4 [nviHa NUHWIA CBSI3N MeXAY TEMNNOBbIYUCIUTENEM U
npeobpasoBaTensmMm pacxoaa M 100
TEPMOMETPAMUN CONPOTUBIIEHNS MPU ABYXNPOBOAHON CXeMe M 25

4

Pa6oTa c usgpenuem

4.1 OCHOBHbIE 3/1IEMEHTbI TEMMOCHETUMKA M306paXkeHbl Ha pyc.4.1, rabaputHble pasmepbl — Ha puc. 4.2.1, 4.2.2 n B Tabn.4.1.

Kpbika

KKM

Npeobpasogatenb
pacxopa

05

"PEXUM"

KHonka "PEXXUM"

lm

Ta6n. 4.1

Ay 15 20

D G3/4 Gl
Dm G1/2 G3/4

L 80 105(90)
Lm 175 210/195

H 120 120
H1 102 102

H

fas)

-

puc. 4.2.1 Ma6apuTHbIe U MOHTaXHble pa3mepbl Y15

4.2 TpeboBaHUS K MOHTaXy

puc. 4.3.2 MNaGapuUTHbIe U MOHTaXHble
pa3mepbl Y20

4.2.1 MeCTO MOHTa)ka TEMIOCYETUMKOB CNeayeT BblbMpaTh TakMM 06pas3oM, UTOBbl B HEMOCPEACTBEHHOM 65M3M OT HEro He
HaxoAM/IMCb MAacCUBHbIE MeTaNIMYEeCKUe Tena, CNoCobHbIe SKpaHMPOBaTb PaaMoCUrHan Npy YTEHUU AaHHbIX.

4.2.2 lMpun MoHTaxe TennocyeTumnka «KCT-22 KOMBUK-M» Heobxoammo cobniogath crneaytowme TpeboBaHus:
TennocyeTunk HeobxoaAMMO yCTaHaBNMBaThL Ha Tpybonposo 6e3 nepekocoB C MOMEHTOM 3aTsKKU He 6onee 2,5 Krc'm,
obecrneuvB coBNageHUsl CTPesiIkM Ha Kopnyce C HanpasJieHWeM NoToka BoAbl. 1151 YMEHbLIEHWUS HarpysoK, AeNCTBYOLWMX
Ha npeobpa3oBaTesnb pacxoaa, PEKOMEHAYETCS y4acTKv TpybonpoBoaa, HEMOCPEACTBEHHO MpUeraloLme K NpucoeanHUTENsM,
M3roTaB/IMBaTh 13 METANONIACTUKOBLIX TPY6 IM60 NpUMeEHSTb rodpoTpy6bl, Hanpumep HydroSta (puc. 4.4). NpucoeanHsaeMbli
Tpy6onpoBoa A0/KEH COOTBETCTBOBATb Jly CHETUMKA M UMETb NpsIMble YYacTKMN ASIMHOW He MeHee 3 [y nepea HUM U He Me-
Hee 2 [ly nocne. lMNocTaBnsieMblii M3roToBUTENEM KOMMIEKT NPUCOEAMHUTENEN 0becreumBaeT TpebyeMble 3HaUEHNS NPAMbIX
yyacTkoB. MoaBoasLas Yactb Tpy6onpoBoaa Ao/MKHA 6bITb MPOMbITA M OUMLLEHA OT 3arpsi3HEHMIN. 3anpeLlaeTcs NPOBOAUTb

CcBapo4Hble paboTel B6NM3M npeobpasoBaTens pacxoaa.
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Mpu ycTaHOBKE TEPMOMETpA C MoMoLlbto BTP-Y B TpolHMK Tl yCTaHaBNAMBAETCA Pe3MHOBOE KOJbLO (K BOAE), 3aTEM NlaTyHHas
Waiiba, fanee 3aTArMBaeTcs pe3bboBas BTy KA. 3aTArmMBaTb TOMbKO PYKOM, TaK KaK MPU 3aTsHXKKE KNOUOM BO3MOXEH CPbIB pe3bbbl.
epMETUYHOCTb MPUCOEAMHEHMS CHETUMKA CrieayeT NpoBepuTb pabounM AaBneHneM.

. MoHo6n0k «KOMBUK-M>»
. Tepmonpeobpa3zoBaTtenb
. Brynka BTP-Y

. MpucoeannHuTenn

. TpybonpoBoza

MydTa

MydTa HydroSta BP

. fTodpoTpyba
. TpoiAHuk TN

COENDOUTHAWNR

puc. 4.4
4.3 ToaktoyeHne TepMonpeobpasoBaTtenel U npeobpasoBaTesnieil pacxoda K BXOAHbIM KJIEMMaM CYETUMKA MMMNYbCOB MPOU3BO-
AUTCS B CrieaytoLeit NocneaoBaTebHOCTY:
OTXXaB 3alLUeSIKU KPbILWKM CHATb KPbILLKY, aKKypaTHO, C MOMOLLbIO OTBEPTKU, paspyLUUTb repMETU3MPYIOLLYIO MEPEMbIYKY FrepMOBBO-
[a; npoBecTu kabenb yepes3 repMoBoOoA, MOAKMOUNTL K BXOAHBIM K/lEMMaM.
B ToM cnyyae, ecnm BbIX0A NOAK/IOYAEMOro kK kaHanam V2 n V3 npeobpasoBatens pacxoia MMeeT NOJISPHOCTb - co6ocTn

NONSAPHOCTb, 3aTAHYTb raﬁKy repmoBBoAa, HAAETb KPbILLIKY.

lppp

o

-

3 s
T T2 F T1 T2 V2V3
Pacnonoxenune knemm «KCT-22 KOMBUK-M» Pacnonoxenune knemm «KCT-22 KOMBUK-M PM[»
puc. 4.5
4.4 [1pocMOTpP MHANLMPYEMBIX NapaMeTpoB.
W3mepseMble HacTpaunBaeMble Hakonutenu Wzmepsiemble | HacTpaveaeMmble Hakonutenu
BeNHUYUHBI napaMeTpbi Ha OTHETHYIO AaTy BENMUYUHBL napaMeTpbl Ha OTUETHYIO AaTy
BaBN‘.’, BepCHR Qqu 3aBN° BEPCHH QDT‘-I

(_Glor ] E]_-Gow
?‘T [Hara, BpeMa " VioTty I M-
Homep ceTu
Gr g HoMep ceTh Ko,u, MOWHOCTU
KoA MOLUHOCTH

Kop HC Txon, Triop TXG”' Tnop

[eHb oTyeTa

[BpeMH wr. pab.){ [eHb oTueTa

Bpema wT. pab. e

l LleHa umnynbca V '
Cxema nHaukaumm KCT-22 Kom6buk — M Cxema nHaukauumn KCT-22 Kom6uk — M PM[4

puc. 4.6
AHanormyHble cxeMbl M306paxkeHbl SIMLEBbLIX NMAHENsX TEMI0CYETYMKOB. MepeMelleHre no syelikam cTonbua ocyllecTBASEeT-
CSl KOPOTKMMU (MeHee 2 ) HaxaTuaMmn KHomku «PEXXUM». MepemelleHne mexay ctonbuamu — anutensHbiMu (bonee 2 ¢) HaxaTtu-
AaMu KHonku «PEXXUM». TMpu nepexofe Ha HOBbIM CTON6eL MHAMKALMS HauYMHaAeTCs C BEpXHeW siueliku ctonbua. bonee noapobHo
06 nHaukauumn — B «TennocyeTtumk KCT-22. PykoBOoACTBO NMo akcnnyaTaummn MBKA. 407281.004 P3".
TennocyeTynk onpeaensieT ceayrLwme cuTyaumu:
ABOonyHOE

Kon npencrasnexme OnucaHue cutyauum Mpupawernne Q

1 00000001 06pbIB MM KOPOTKOE 3aMblKaHue TepMmomeTpa T1 He Npon3BOANTCS

2 00000010 06pbIB MM KOPOTKOE 3aMblkaHne TepMoMeTpa T2 | He Npou3BoauTCs

4 00000100 T1 MeHblue T2 He Npoun3BoaMTCS

8 00001000 T1 nnn T2 MeHblue TK He Npoun3BoANTCS

16 00010000 npuvpalleHve Q 3a npeaplayLyo MUHYTY < 0 MpoBEpseTCa npupauierme Q 3a vac. B cnyqae,

€cnm oHo <0 — npuvpalleHVe He NPOU3BOAMTCS

OTK/TOYEH BHELUHUIA UCTOYHUK NMUTaHKs (ecnun
BK/IHOYEHa (pyHKUMA «KOHTPO/Ib MUTaHUS»)
64 01000000 B TEUEHMM TeKyLLero Yyaca nponssoamiach
KOpPEeKUMSl AaTbl U BPEMEHU
128 | 10000000 HanpshKeHWe aneMeHTa NuMTaHua Huxe 3 B Npou3BOANTCS

MpY BO3HUKHOBEHUM HECKONBKMX CUTYaLMA OAHOBPEMEHHO MX KoAabl CyMMUpYytoTcsl. COOTBETCTBEHHO, B ABOVMYHOM Npes-
CTaB/IEHUN MOSIBATCS HECKONBbKO €AUHUL, B COOTBETCTBYIOLMX NO3ULIMSIX.

Koabl COCTOSIHMSI, MOSIBUBLUMECS B TEYEHMM Yaca COXPAHAIOTCA B YaCOBOW 3anucu apxuBa.

32 00100000 Npou3BOAUTCS

npon3sBoanTca
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5 CocraB TenjiocHeTYMKa
TeMmnepa- _ Tk,°C Tk2,°C . EavHnUbI
WUcnonHeHune TypHoe ﬂ!«l ;Iean (ansa A2, (ans Ilflle::c:Mn n3MepeHums Tolf:;a:;:m
WCMOJIH. A3c) A3c) Y ! Q

MoHo6510Kk \'p
«KCT-22 Kombunk-M »,
3aB.N2 v3

HaunmeHoBaHue Tvn Ay, MM LleHa uMnynbca, n 3aB. N?
MpeobpazoBaTent pacxofa kaHana V2 CP

HanmeHoBaHue Tun HCX Knacc (A, B) 3aB. N?
KomnnekT TepMomeTpoB conpoTtuenenus (T1,T2) | KTM-500 Pt500
TepMoOMETp COMpPOTMBAEHUS TN-500 Pt500

HanmeHoBaHue Konunuecrso MpuMmeyaHus
KoMnnekT npucoeauHuTenem 1 MNocTaBnsieTcsl, ecnn OroBOPEHO B 3aKase
TpolHUK C BTynKon BTP-Y 1 MNocTaBnsieTcs, eCnu OroBOPEHO B 3aKase

6 CBupeTenbCcTBO O NpUEeMKe
Tennocyetumk «KCT-22 Kombuk - M », 3aB N2 COOTBETCTBYET TPE6OBAHUAM TEXHUYECKMX YCIOBUIA

TY 4218-004-47636645-2011 v npu3HaH roaHbIM K 3KCnyaTaumu.
[aTa Bbinycka

M.1.

4yncno, Mecsau, rog

MOANUCb, NNLa, OTBETCTBEHHOIO 3a@ NPUEMKY
7 CsepgeHusi 0 NepBUYHOI NoBepke

MoBepky TennocyeTynka NpoBOASAT cornacHo «TennocyeTyunkn KCT-22. Metoauka nosepkun. MBKA.407281.004 MIM». Metoaumka
MOBEPKM pa3MelleHa Ha caiTe . MexmoBepoYHbIit MHTEpBan 4 roaa.

Tennocyetumnk «KCT-22 Kombuk - M », 3aB N2 npoLien nepBnYHyLO NOBEPKY B COOTBETCTBUM C Me-

ToAvMKo nosepku MBKA.407281.004 MM v nNpu3HaH roaHbIM K 3KCNyaTaumm.
[ata nosepku

[JaTta cneaytoLein noBepku
MNosepuTenb

8 FapaHTUiiHble 0653aTeNnbCTBa

M3roToBuTenb rapaHTUpyeT B TeyeHne 24 MecsueB C AaTbl Npoaaxu, HO He 6onee 36 mMecsueB C AaThl U3roToBneHns 6e3s03mMe3a-
HYIO 3aMeHY MW PEMOHT BbILEALWEro U3 CTPosi TEMIOCYETUMKA NPU YCIO0BUM cobntoaeHns noTpebuteneM npasua MOHTaXa, 3KC-
niayatauuu, TpPaHCNOPTMPOBAHUS, XpaHeHusl, YkasaHHbIx B MBKA.407281.004 P3.

MEcCTo KnieiiMa

nosepuTens

[ata npogaxu « » 20 r.
(3anonHsieTcs NpoAaBLOM NPU PO3HUYHON Npoaaxe)
9 CseaeHus 0 pe3yJsibTaTax NOBepoOK*

TennocyeTtunk «KCT-22 KoMbuk - M », 3aB N2 B Cegyrolem coctaBe**;
TeMmnepa- _ Tk,°C Tk2,°C _ EavHnubI
UcnonHeHnue TypHoOe ﬂ:: clilean (ans A2, (ans rl.lle::c:Mn U3MepeHust To'f::;‘::m
WUCNOJIH. A3c) A3c) Y ! Q

MoHo6nok V2
«KCT-22 Kombunk-M »,
3aB.N? V3

HaunmeHoBaHue Tvn Oy, Mmm LleHa uMmnynbca, n n 3as. N?
Mpeobpa3oBaTtenb pacxoaa kaHana V2 Cp

HanmeHoBaHue Tun HCX Knacc (A, B) 3aB. N2
KomnnekT TepMoMeTpoB conpotusneHus (T1,T2) | KTMN-500 Pt500
TepMOMETp COMPOTUBAEHUS TN-500 Pt500

MpoLLen NOBEPKY B COOTBETCTBUM C MeToAMKOM noBepku VIBKA.407281.004 MMM 1 Npu3HaH rOAHbLIM K 3KCryaTaLuu.
[aTta nosepku

[JaTta cneaytoLein noBepku
MosepuTenb

MecTo KneiiMa

noeepuTens

*) MNpu cnepyrowmx noBepkax opma CBMAETENLCTBA O NoBepke (BKaAblla B MacnopT) AO/MKHbI COOTBETCTBOBATL M. 9 HacTosLero nacnopTa.
**) Tabnuubl pasaena 9 He AOMKHbI COAepXaTb He3anoHeHHbIX sueek. Mpy OTCYTCTBUM Kakux MO0 XapakTepuCTUK UM KOMMIEKTYIOWWMX B COCTaBe
TennocyeTyMKa B COOTBETCTBYIOLLMX SiHelKax MPOCTaBASIETCS NPOYEPK UKW 3HAK «Z».
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