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Ha nuBoBapeHHbIx 3aBodax TennoHocutens DOWCAL™ N ncnonb3yeTcst Ans KOHTPONs npolecca hepMeHTaummn 1 Temneparypbl
B éMKOCTSX ANs cycna.

TennoHocutenu DOWCAL™ 100, DOWCAL™ 200 u DOWCAL™ N
BbICOKOKa‘-IeCTBeHHbIe TenJioHocuTesrim Ha ocHoBe I/IHFI/I6I/IpOBaHHbIX FJ'IVIKOJ'IGVI

TennoHocutenn DOWCAL™ — 3To npospayHble X1AKOCTW Ha UCnonb3ylTcs B pa3GaBneHHOM Buae; NPy 3TOM OHU

OCHOBE STUJIEHITIMKONS NMBO NPONUMEHTTIUKONS, C 0611a4at0T NMOHMKEHHOWN BA3KOCTLIO, 8 TAKKE BbICOKMMM
fobaBneHneM Halmx OUPMEHHbIX MHTMBUTOPOB KOPPO3UI nokasaTtensMu TennoémKoCTU 1 TennonpoBoAHOCTU. [JaHHble
AN NPUAAHUA CUCTEME ONMTUMATbHbIX XapaKkTepucTuk. OHK npoaykTbl 06ecneymBaoT NPEBOCXOAHYIO TeNonepeaatoLLyro
NpeAcTaBnsAoT COOOM Haunyyllne peLleHust B TEX cryyasix, CMOCOGHOCTbL B LUMPOKOM UHTepBarie TeMnepaTtyp.

Korga TemnepaTypa 3amep3aHusi Boabl SBNSeTCs
HeO0CTaTOYHO HU3KOWM AN KOHKPETHbIX obnacTen
npumeHeHus. Kak npaeuno, TennoHocutenn DOWCAL™

™ _ ToBapHbIii 3Hak The Dow Chemical Company ("Dow") unv ogHON M3 e€ LoYEPHUX KOMMaHWIA.



[MpeumyLiectsa
TennoHocutenen DOWCAL™

BepHo I, 4TO BCe TennoHocuTtenun
ABNAOTCA OAUHAKOBbLIMNU?

HeT, 310 coBCEM He Tak. TennoHocutenu
[OJKHbI OTBEYATh KOHKPETHBIM
noTpebHOCTSIM, KOTOpble YacTo BbiBaloT
BeCbMa pasnunyHbiMy. HenpaBusbHbIN
BbIOOP NpoaykTa AN TOro Uiy MHOro
NPUMEHEHNA MOXeT NPpUBECTU K
NOBPEXAEHMWIO CUCTEMBI Nocne eé
3anonHeHunsi. Kopposusi n paspyLueHve
NpoKNafoK SBMSTCA NPUYMHaAMK yTeYex,
CHDKEHMS 3KCNyaTaLUMoHHbIX
XapakTepUCTUK 1 (B XyALIEM cryyae)
maTtepuanbHoro ywepba.

[nsi peMoHTa cucTeMbl MOTyT
notpeboBaTbCsa ANUTENbHLIE NEPEpPbIBbI
B paboTe obopynoBaHus. C y4éTom
BO3MOXXHOW BbICOKOW CTOMMOCTM
PEMOHTA, a TaKkKe MaTepuanbHOro u
MHoro yuep6ba B criyyasix 0TKa3os
CUCTEMBI U yTEeYeK Mo NpuynHe
paspyLUeHns €€ KOMMOHEHTOB,
LenecoobpasHo TwaTenbHO NOAXOANTL K
BOMNpocy Bbibopa TeNNoOHOCUTENS.

KomnaHua Dow npegnaraeT nosnHyto
nUHeliKky TennoHocutenein DOWCAL™
Ha OCHOBE STUNEHINMKONSA U
NPOMNWUNEHNMKONS — C TeM, YTOObI Bbl
MOrnu BblGpaTh NPOOYKT,
COOTBETCTBYOLMIA TPEOOBaAHMAM BaLLEl
KOHKPETHOWN cucTembl. Bbibnpas
TennoHocuternm DOWCAL™, Bbl moxeTe
ObITb yBEpEeHbI B ob6ecnedyeHmm
OONTOBPEMEHHON 3aLUThI U BBICOKUX
xapaktepucTuk 6e3 pucka ans
LeNoCTHOCTM TOro o6opyaoBaHus, B
KOTOpOM ByaeT ucnonb3oBaTbCs
TennoHocuTens.

3awmTa oT KOppo3um

B peuenTypbl TennoHocuTenen
DOWCAL™ BxogaT TwaTtensHo
noao6paHHble MHIMBUTOPBI KOPPO3uK,
KOTOpble rapaHTUpYIoT 3awuTy
MeTanM4yecKkmx Yactemn NpOMbILLIEHHOTO
obopynoBaHusi. 3To cnocobcTByeT
NOBbILLEHNIO MPON3BOAUTENBHOCTM U
COKpaLLLeHUNIo 3aTpaT Ha TeEXHUYeCcKoe
obcnyxusaHue. B yactHocTy,
DOWCAL™ 100 n DOWCAL™ 200
obecneymBaloT o4eHb IPPEKTUBHYIO
3aLWnTy anioMUHUSA OT KOPPO3nn
(noppobHee cm. Ha cTp. 11 1 12).

CoBmecTUMOCTb

Tennoxocutenn DOWCAL™
OEeMOHCTPUPYIOT OTIINYHYIO
COBMECTMMOCTb C ApYrMM
maTepuanamu. KOMNoHeHTbl UX peuenTyp
ABMSIOTCS UHEPTHBIMU MO OTHOLLIEHMIO K
GONbLUMHCTBY NyacTMacc 1 MeTarnsos,
YTO CBOAMT K MUHUMYMY BO3MOXXHOCTb
paspyLUeHUs MPOKaAoK B KOHCTPYKLMSX
NPOMbILLINIEHHOrO 06opyAOBaHUS.

1S

B KOHCTPYKUMSX TENMNOBbIX HACOCOB, NCMOMbL3YIOLWMX TENMO rpyHTa, TennoHocutenn DOWCAL™
100 u DOWCAL™ 200 crnoco6cTByloT 3(@EKTUBHOMY HAarpeBaHUio W OXMNaKAEHWO
rpaXaaHCKMX 1 NPOMBILLNEHHBIX 34aHWIA, NMPY 9TOM COKpaLLlas SHeprosaTpaThl.

OnutenbHOCTL AeNCTBUS
TennoHocutenn DOWCAL™ o6nagatot
ANUTENbHBIM OEACTBMEM, U MPU YCIOBUN
Hagnexawiero TexobcnyxmBaHus
CUCTEMbI MOTYT 3KCMyaTUpoBaTbCs B
TeyeHne MHorux net. CneumanbHO
noaobpaHHbI NakeT aHTUKOPPO3MOHHbIX
[06aBOK NO3BOMNSAET OCYLLECTBMATb
Npon3BOACTBEHHbIE onepauun npu 6onee
BbICOKMX TEMMNepaTypax No CPaBHEHUIO C
anbTepHaTMBHBLIMU TEXHOMOTUSIMU.

Be3BpegHoCTb

TennoHocutenn DOWCAL™ He
codepaT B CBOEM COCTaBe HUTPUTOB U
coeavHeHuin Gopa, a Takxe BellecTs,
BO3[EMNCTBME KOTOPbLIX NpeacTaBnaeT
OMAacHOCTb C TOYKM 3pEeHUst
KaHLEePOreHHOCTH, MyTareHHOCTH Nnbo
TOKCUYHOCTM A5 PENnpOayKTUBHBIX
opraHos.

MakcumanbHoe yao6cTBO NpMMeHeHNst
B Tex cnydyasx, korga ansa pasbasneHus
HeAoCTyMNHa AeMyHepanu3oBaHHasa Boaa,
npogyktel DOWCAL™ moxHo
pa3baBnaTbL BOAONPOBOAHOW BOAON 13
MECTHbIX CETeN.

Ucnonb3oBaHue B perynmpyembix
oTpacnsx

TennoHocutens DOWCAL™ N asnsaetcsa
npuroaHbIM AN UCMONb30BaHUA Ha
npeanpuUATUSX NULLLEBO
npombiLuieHHocTU. Bonee noapobHyto
MHOPMALINIO OTHOCUTENBLHO KOHTAKTOB C
NPOAYKTaMy NUTaHUSA CM. Ha CTpaHuue
13.

KsanuduumpoBaHHas TexHU4eckas
noanepxka

3akas4yuku npoaykumm Dow nonyyatoT
npsiMov AOCTYM K HaLWWM nepegoBbIM
3HaHUSIM N KOMMNETEHLUSAM, BKIOYas
rny6oKkuii 1 pasHOCTOPOHHUI NPAKTUYECKUIA
OMbIT MPUMEHEHMS TENNOHOCUTENEN.
OkcnepTbl koMnaHMn Dow cHavana nomoryT
Bam B MpPaBWbHOM BblOOpe NpoayKuuu1, a
3aTeM BMeCTe C Bamu Hanagsat v
ONTMMU3MPYIOT PaboTy ANs Nony4YeHns
Hauny4ywmnx pesynbtaToB. YTobbl y3HaTb
fonbLue 0 HaLWMX ycnyrax u NpucTynuTb K
COTPYAHNYECTBY C HAWMMK cneumanuctamm B
CerMeHTe TennoHocuTenewn, Bbl MOXeTe
CBS13aTbCH C HaMu No agpecam u TenedoHam,
yKa3aHHbIM B KOHLIe 3Tol BpoLutopbl.

[JononHutenbHbIe pecypchl

MporpammHoe obecneveHne FLUIDFILE™,
pa3paboTaHHOe cneumanmcTamm KOMnaHum
Dow, npegHasHa4yeHo ans coaencTeus B
NPOEKTUPOBaHMM NPOLLECCOB HarpeBaHns 1
oxnaxgeHus, a Takke Ans Bolbopa Hanbonee
noaxoaawmx npogykros DOWCAL™ ana Ton
WIN UHOWM KOHKPETHOM obnacTv NpUMeHeHUs.
3aech cogepxunTcsa nHopmaums o
PM3MYECKNX CBONCTBAX U ANHAMNYECKUX
XapakTepucTukax TennoHocuTenen ans
noBbIX cooTHoLeHnn DOWCAL™/Boaa B
NonHOM Auana3oHe Temneparyp.
MporpammHoe obecneveHne FLUIDFILE™ (B
coyeTaHuu ¢ HacTosALWMM PykoBoacTBOM)
MOXEeT MOMOYb BaM B NpuaaHum
OonTMMarnbHbIX XapakTepucTMK cucTemam
TenrionepeHoca; OHO AOCTYMHO Ans
cKkauymBaHus Ha Beb-canTe
www.DOWCAL.com.




Bbi6op noaxoasaiien mapkm DOWCAL™

TennoHocutenu DOWCAL™ HaxoaaT
yCMeLwHoe NpMMEHeHNe B CamblX
pasHbix 06nacTax — OT MCNONb30BaHNSA
BO30OHOBMSAEMbIX UICTOYHUKOB SHEPTUN
M CUCTEM OTOMMEHUs, BEHTUNALUU U
KOHOUUMOHMpoBaHus Bo3ayxa (HVAC),
[0 XMMUYECKOro Npov3BoacTBa,
hapmaueBTMKM U NULLLEBOMN
npoMbILeHHOCTU. Buibop
TEennoHOCUTENS 3aBUCUT OT TOro, rae
MMEHHO 1 B KAKOM TemMnepaTypHOM
WHTepBarne oH OyaeT 3a4ecTBOBaH.

TennoHocutens DOWCAL™ 100 — ato
)KMAKOCTb HA OCHOBE 3TUNEHITINKONS,
0COBOEHHO XOpOoLO NpurogHas ans
MCNONb30BaHUSA Ha NPeAnpUATUAX
XMMUYECKOW 1 hapMaLeBTUYECKON
NPOMBbILLNIEHHOCTH (4NS Nogorpesa u
OXNaXaeHUs peakTopoB), B cMcTeMax
HVAC, a Takke ans sabopa tenna
rPYHTOB C NMOMOLLbIO TEMNSIOBbIX HACOCOB.

TennoHocutens DOWCAL™ 200 — aTto
XMOKOCTb Ha OCHOBE MPOMUIIEHTTINKONS,
XapaKkTepu3yroLLascs HU3KOM
nepoparbHOM TOKCUYHOCTbIO. [laHHoe
0bcTOATENBCTBO AenaeT eé 0cobeHHOo
noaxoasilen ansa Tex obnacren
NpUMeHeHUs, rae BaxkHa 6e30nacHOCTb
TENNOHOCUTENSA A1 340poBbs. Peyb
naéT, B 4YaCTHOCTU, O cUcTeMax
OTOMMEHUS, BEHTUMNALMN U
KoHAaMUMoHnpoBaHusa Bo3ayxa (HVAC), a
TaKkKe 0 TEeMNnoBbIX Hacocax 1 NaHensx
COJTHEYHbIX 3r1eMeHToB. Kpome Toro,
*uakoctb DOWCAL™ 200 npurogHa ans
UCMONb30BaHNSA B KOHCTPYKLUMAX CUCTEM
OXNaXXaeHUs Ha NefoBbIX apeHax.

TennoHocutens DOWCAL™ N — aTto
XWOKOCTb Ha OCHOBE NMPOMUMEHINNKONS
0coo60on Mapku, KOTopas COOePXUT B
CBO&M cocTaBe crieumarnbHo
nofoBpaHHbIN «NakeT»
aHTUKOPPO3UNOHHbBIX 106aBOK.
DOWCAL™ N sBnsietcs
NpeanoYTUTENbHLIM BapuaHToOM A1
npov3ssoauTenei NPoayKTOB NUTaHUsA 1
HanuTKoB.

PekomeHayemble paboune TemnepaTypbl
ansa DOWCAL™ 100 n DOWCAL™ 200
HaxoasaTcs B nHTepsarne ot -50°C oo
175°C, a ang DOWCAL™ N — ot -50°C
8o 120°C. B npegenax yka3aHHbIX
AvanasoHoB 3(PEeKTMBHOCTb NPOAYKTOB
1 YCMNOBUSA MX SKCNyaTaumm MoryT ObiTb
pasnu4YHbIMK (CM. rpadomk HmXe).

DOWCAL™ 100

DOWCAL® 200

DOWCAL™ M

OrpaHunyeHHble

]

BbICOKOW BSI3KOCTH.

nokasartenu
NpurogHoCcTn Ona nepekadkn Hacocamu no npuyvnHe

TennoHocutenn DOWCAL™ 100 n1 DOWCAL™ 200
npurodHbl  Ans  MCMOMb30BaHMA B cUcTeMax
OTOMNMEHUS, BEHTUMSALUMM U KOHAULMOHWUPOBAHUS
Bosayxa (HVAC).

Tennonepena4vun n

L OnTumanbHbI MHTEpBanN paboynx Temneparyp.

L 3KCI'IJ'IyaTaLl|/I9I BO3MOXHa npu ycnosun
MWHUManbHOro KOHTaKTa C KUCNopoaoM.

Mpremnembli TeMnepaTypHbI UHTEPBaN Npu
YCINOBUU KPaTKOBPEMEHHbIX BO3AENCTBUNA, 3a

-B0C o SOMC

100*%C

1860°C 2000

MpumeyaHue: B criyyae NCnonb30BaHns Npu TemnepaTtype Bbllle
100°C TennoHocuTenb A0MKHa HAXOAUTLCSA MO AaBreHUeM BO
n3bexaHve eé ucnapeHus

KOTOpbIMU crneflyeT oxnaxaeHue.



TunoBble xapakTepucTukn TennoHocutenen DOWCAL ™ *

DOWCAL™ 100 DOWCAL™ 200 DOWCAL™ N
CocTtaB (B BECOBbIX MpOLIEHTaxX):
- 9TUNEHTNINKOITb 91
- NPOIMWINEHTITINKOIb 92 95,5
- UHTMBUTOPbLI N BoAa 9 8 4,5
LiBet BecueTHbIN BecuBeTHbIN BecuBeTHbIN
MnoTtHocTb npu 20°C, r/cm® 1,130 - 1,140 1,045 - 1,055 1,045 - 1,055
MuHMManbHLIN 3anac WENOYHOCTU (M) 10 10 9
pH (BogHbIN p-p, 50% no 06BEMY) 7,6-8,2 7,2-7,6 9,5-10,5
MakcumanbHasa cteneHb pasbaBnenus, % 20% 20% 25%
TemnepaTtypa 3amep3aHusi:
- BOOHbIN p-p, 50% no o6bEmy -38 -33 -31
- BOAHbIN p-p, 33% no o6bEMY -19 -16 -14
dusnyeckue xapakTepucTuku TennoHocutenen DOWCAL™ *

DOWCAL™ 100 DOWCAL™ 200 DOWCAL™ N
WuTepsan kunexms npu 1013 mbap, °C 140 - 150 140 - 150 160 - 170
OvHamunyeckas Baskoctb npu 20°C, mlMa*c 25-30 65 - 70 55 - 60
KnHemaTunyeckas Bs3kocTb npu 20°C, 15-25 60 - 70 50 - 60
MMm2/c
Mokasatenb npenomnenms Np (npun 20°C) 1,434 1,436 1,432
YpenbHas TennoémkocTb npu 20°C, 2,33 2,18 2,45
KIDK/Kr*K
TennonpoBogHocTb npu 20°C, Bt/m*K 0,29 0,21 0,24
YpenbHas aneKkTponpoBOAHOCTb (BOOHBIN 5140 2770 2060

p-p, 50% no 06vEmy), MCnm/cm

* TunoBble XxapakTepUCTUKK, HE MOTYT paccMaTpuBaTbCS Kak cnewuudukaumm.

Mpumevanne

TemnepaTypa 3amep3aHus BapbupyeTCsi B 3aBUCUMMOCTM OT KOHLEHTpauuu TennoHocuTens
DOWCAL™ B pacTBope. YaernbHas T€NNOEMKOCTb, NMOTHOCTb, TENMONPOBOAHOCTL U BA3KOCTb TOXE
3aBUCAT OT KoHueHTpaumn DOWCAL™ B pactBope, a Takke OT TemMnepaTtypbl, Npu KOTOPOi 3TOT
pacTBOp ucnonb3yeTtcs. [InA NpoBepKu 3HA4YEHUN XapaKTePUCTUK NPU KOHKPETHBIX KOHLIEHTpauuax n
TemnepaTtypax cM. Tabnuubl TemnepaTyp 3amep3aHnsa 1 TemnepaTyp KurneHust Ha ctpaHuuax 13, 14 n
15, a Takke AaHHble, codepxalimecs B nporpammHom obecrniedeHun FLUIDFILE™ (moctynHo ans

ckauuBaHusi Ha Beb-carite www.DOWCAL.com).




OcHoBHble o6nacTtu npumeHeHns DOWCAL™

BeHTunsuus n anbTepHaTUBHbIE NCTOYHMKN
3Heprmum

TennoBble HacocCbl

MpuHUMN OencTBUS TENNOBOrO Hacoca 3akni4vaeTcs B
MCNONb30BaHUN NMOCTOSIHHOIO Tensa rpyHTOBbIX CIOEB (UNK
NOBEPXHOCTHbIX BOA) ANs 3hdEKTUBHOIO HarpeBaHms v
OXMaXAEHUSA rpaXKOAHCKMX U NPOMBbILUNEHHbIX 34aHUNA C
O[HOBPEMEHHbBIM COKpaLLleHNeM 3Heprosartpar.
TennoHocutenu DOWCAL™ uupKynupytoT no Noa3eMHbIM
U NoABOAHbIM TpyGam, NnepeHocs TENOBYIO HEPTMIO K
30aHuAM 1 OT 3gaHui. [lonyckaeTcs pa3baBneHue Xuakmx
TennoHocuTenen DOWCAL™ o 20%-Hoit KOHLEHTpaummn — ¢
TeM, 4ToObl obecneyunTb 3aLnTy OT KOPPO3uKM Npu
O[HOBPEMEHHOM COXPaHEHUN CMOCOBHOCTU K Nepekayke.

MaHenu conHeYHbIX 3NEMEHTOB

AKTMBHbIE renmoTepMarbHble CUCTEMBI (Takne, Kak Niockue
CONHeYHble KONneKTopsbl) ynaenmeatoT aHeprnio ConHua un
MCMOMb3YIOT €€ AN HarpeBaHUsl TENIOHOCUTENS, KOTOPbIN
3aTeM nepemeLlaeTcs Kk TemM yqacTkam, rae Tpebyertcs Tenno.
Takum cnocobom, K NpUMepy, B XUIbIX AOMAX MOXET
OCYLLECTBNATLCA HENPSAMOW NOAOrPEB BOALI Yepes
TENNOOOMEHHMKN — B AONOSNHEHNE K OTONUTENbHBLIM
cucTeMam 3gaHun.

OnTumanbHbIM BapnaHToM Ans Nogo6HOro npuMeHeHns
asnsietcs TennoHocutens DOWCAL™ 200. OH 3awuwaer
Tpybbl OT pa3pbIBOB B XOMNOAHYO Noroay, n/vnu nckniovaet
Heo6X0AMMOCTb B €KEro4HOM CMyCKe XWAKOCTU U3 CUCTEMbI —
npn 04HOBPEMEHHOM NOAAEPKaHNN BbICOKOI(PEKTUBHOIO
TennonepeHoca. Ecnn B KOHCTPYKUMSAX UCMONb3YIOTCA TPYObI
“3 anomuHus, To DOWCAL™ 200 oGecneunBaeT UM nyyLuyio
B CBOEM Kracce 3aluuTy OT KOppo3uK, Y4TO Takke criocobcTeyeT
COKpaLLLeHWIO COBOKYTMHbIX 3aTpaT Ha TexobcnyxunsaHue.

Cuctembl HVAC

CoBpeMeHHble cucteMmbl HVAC (oTonnexue, BEHTURALMS U
KOHAMLIMOHMPOBAaHME BO3Ayxa) YaCTO UCMONb3YIOT IMUKONeBbIE
TEnnoHoCUTEeNW AN TPaHCMOPTUPOBKN TENNa n Xonoaa oT
6nokoB nogorpesa/oxnaxaeHnst 4o notpedutenen. K
CBEAEHUIO MPOEKTUPOBLLMKOB, MOHTaXXHWNKOB W 3KCMNIyaTaHTOB
Takux cuctem HVAC Ha ocHoBe Boabl: NpogykTel DOWCAL™
100 1 DOWCAL™ 200 rapaHTupytoT TpebyeMblii ypoBeHb
3aLmMTbl OT 3aMep3aHns U Koppo3uK, a Takke obecneymsatoT
MHOroneTHo aPdEKTUBHYIO Tennonepeaady npu
MWHMManbHOW NOTPEBHOCTU B TEXHNYECKOM 06CMNYXMBaHWUN.

B naHensx COMHEYHLIX SNIEMEHTOB pacTBOp TennoHocuTens DOWCAL™ 200 agcopGupyeT COMHEeYHOe TEMno U MEPEeHOCUT MOrMOWEHHYH0
SHepruo Ansi AanbHeNLWero NCnonb3oBaHWs B LENsiX NoAorpesa BoAbl UM BO3ayxXa.



MprmeHeHne B NULLEBOWN MPOMBbILLITIEHHOCTH

OxnaxaeHue XXUaKux npoaykToB

Mo npuynHe cBOUX NPEBOCXOAHBLIX XapakTepUCTUK U HaNnn4ns
JonycKka K KOHTakTy C NULWeBbIMU NpoayKTamMu TensioHoCUTErNb
DOWCAL™ N wnpoKo MCronb3yeTcs NPOU3BOAUTENSMU
HaMUTKOB A118 OXNaXaeHWs Taknx NpoayKToB, Kak NMBo, BUHO,
MOJIOKO U COKM.

OxnaxpgeHue B npouecce pepmeHTaLUn

Ha BuH3aBogax v nuesoBapHsx DOWCAL™ N npumetsieTcs
ANsi oxraxaeHust hepMeHTaLMOHHbIX YaHOB U éMKOCTEN Ans
cycna. Hanvune aHTnkoppo3unoHHbIX JobaBok obecneyumBaeT
LIeNIoCTHOCTE TPYBOMNPOBOAHbLIX CUCTEM.

Mpon3BoaCcTBO HANUTKOB, COAEPXKaLLMUX YrNEeKUCNOoTy
Mpoaykt DOWCAL™ N Takxe npumeHsieTcs nepes
6yTUNMpoBaHMEM HaMNUTKOB, COAEPXKALLMX YITIEKNCIIOTY
(MrpucTble BUHa, LUAMMNaHCKOE, NMBO), C LENbIo UX
3KOHOMWYHOTO OXNaXaeHus U npedoTepaleHnst notepb CO2
B npoLiecce catypauum.

MmmepcroHHoe 3amopaxuBaHve NPOAYKTOB NMUTaHUS
MpoayKuMs NPeanpusiTUii MULLEBON NMPOMBILLINIEHHOCTH,
noMeLLE€HHas B BO34yXO- 1 BOAOHENPOHULLaeMyro 06EpTKy,
noasepraeTcs UMMEPCUOHHOMY 3aMOPaXKMBaHMIO B BaHHAX,
HanomnHeHHbIX TennoHocutenem DOWCAL™ N. NaHHas
TEXHOIOMMs ABMAETCA OYeHb MONYNAPHON, TaK Kak oHa
obecneunBaeT GLICTPYIO, 3PMEKTUBHYIO Y PABHOMEPHYIO
3aMOpPO3KYy.

OTTanBaHue 3MeeBUNKOB

Korga cogepxallasicst B BO3ayxe Briara KOHOeHCUpyeTest Ha
3MeeBMKax MOPO3UIbHbBIX U XONOAUIbHbLIX arperaTos,
ob6pasytoLasncs Haneab MOXeT MPUBECTU K CHUKEHUIO
3aheKkTMBHOCTM 3amopaxmBaHus. PacnbineHve
TennoHocuTtensa DOWCAL™ N HenocpeAcTBeHHO Ha
3MeeBUKM NpenaTcTByeT obpasoBaHuto Haneau. Kpome Toro,
6narogaps csoen rurpockonnyHoctn, DOWCAL™ N
abcopbupyeT KoHOEHCMPYIOLLYOCS BNary.

MpoTnBOOGNEeAeHUTeNbLHas 3aluTa PONIMKOB KOHBeWepa
Ha koHBeWepHbIX NMMHUAX, NPOXOAALLMNX Yepe3 MOPO3USIbHbIE
TYHHEenu, Yacto HabngaeTca obneaeHeHe posIMKoB U
APYruX ABUXKYLLUXCS YacTeir. TennoHocutenls DOWCAL™ N
ABMsSieTCs uaeanbHbIM CPeACTBOM AN peLleHns 3Ton
npobnembl. Byayyn HaHECEHHBIM HaNPAMYIO Ha PONWKK, OH
abcopbupyeT cBOOOAHYIO BRary, NOHWKaeT TeMnepaTtypy
3amep3aHus BoAbl, NpenaTcTeyeT obpasoBaHUio Hanegm u
obecneyrBaeT 3aLLUTY PONUKOB OT KOPPO3UMK.

TennoHocutens DOWCAL™ N uvpoko ucnonb3yetcs B mpoueccax
oxnaxaeHusl, epMeHTaumMmn n GyTUNMPOBaHUSI HANUTKOB.



OcHoBHble o6nactu npumeHeHns DOWCAL™ (npogomkeHue)

PactBop TennoHocutenss DOWCAL™ 200 MOXeT cnoco6CTBOBaTH 3alUMTe HaMosIbHbIX MOKPLITUI B CKMAACKUX MOMELLEHNUSX OT NOBPEXAEHWI MO NPUHMHE MOPO3HOTO

nyyeHusa.

MHaycTpuranbHble NpuMeHeHNs

OxnaxpaeHue o6opyaoBaHuA

Xumnyeckme n HedTexMmmuyeckme NpeanpusaTus NCNonb3yoT
BTOPUYHOE OXNaxaeHWe Ans Lernei NoOHMKeHUs TemnepaTypbl
1 OTBOZA Tenna, reHepMpyemMoro B NpoLiecce Npon3BoACTBa.
Bbibop npoaykTa 3aBUCKT OT ero KOHKPETHOro Ha3HavYeHus.
Tak, TennoxHocutenn DOWCAL™ 100 n DOWCAL™ 200 yacTto
3aeNCTBYIOTCA AN OXNaxaeHusa 060py0BaHNsi, MOCKOMbKY NX
BOZHble pacTBOPbI SABMSTCA HEFOPOYMMM U HE NPEACTaBNSAOT
OnacHoOCTU B MNrlaHe Koppo3uu.

CuctemMbl cepuiHOro nponsBoacTBa

Mpu ocywecTBNeHUnN CepURHOro NPon3BoACTBa (Hanpuvep,
npv cuHTE3e apmaLeBTUHECKNX MPOAYKTOB U crieumarnbHbIX
XMMUKaTOB) HeO6X0AMMO NpeaycMaTpuBaTh Kak oxnaxaeHue,
Tak 1 nogorpes peakTopoB. brnarogaps LWMpokoMy nHTepBany
paboumnx Temnepartyp, TennoHocutenn DOWCAL™ 100 u
DOWCAL™ 200 sBnatoTcsa NpuroaHLIMU AnA UCNOMNb30BaHUSA 1
B rOpsiYMX, U B XONOAHbIX KOHTypax.

O6orpeB Tpyb6onpoBoaoB

TennoHocutens DOWCAL™ 100 ucnonb3ayeTcst ans
noaaepXaHusi NOCTOSTHHOWM TemnepaTypbl TEXHONOMMYECKNX
XUOKOCTEN 1 ANS NpefoTBpaLleHnst 3amep3anus. o
CpPaBHEHMIO C LUMPOKO NPUMEHSIEMbIM MapOBLIM 060rpeBoM,
o6orpes ¢ nomoLibio DOWCAL™ 100 o6ecneunsaeT nydilumii
TemMnepaTtypHbI KOHTPOSb B 6onee LWMpPOKOM NHTepBarne, He
co30aéT npobneM, CBsI3aHHbIX C yTUnM3aumen 0TX040B, 1
TpebyeT MeHbLLEro TEXO6CNYXNBaAHUS.

PereHepauus Tenna

Ha MHormx npeanpusTnsax MMeTCst CUCTEMbI pereHepaLuum
Tenna, PyHKLMS KOTOPbIX COCTOUT B AOCTUXEHUM Gornee
3hHEKTMBHOIO NCMOMNBL30BAHNS TEMMOBOW 3HEPTUN Ha
npounssoacTBe. [ns peLlleHnst 3Tol 3aga4vm MOXHO
ncnonb3oBaTthb TennoHocuTens DOWCAL™ 100. OH cnocoGeH
ynaBnuBaTb OTXOAsiLLEee TENSO, KOTOPOE B MHOM criyyae Bbino
6bl NPOCTO COPOLLEHO B OKpY>KatoLLyto cpeay, Y AOCTaBNSATb ero
Ha Te yJacTku, rae Tennosas aHeprust BoctpebosaHa.

MpoMblILLNEHHast U rpaXaaHckas HXeHepUs

JllepoBble nnowaaku

Ha HeKkoTOopbIX KPbITbIX NTeA0BbIX NroLWwaakax TenioHocuTenu
DOWCAL™ yncnonb3yoTcsa Ans noaaepkaHus HU3Kom
TemnepaTtypbl 1 OAHOPOAHOCTY NbAa. PacTBopekl, cogepxaiiue
DOWCAL™ 100 nnn DOWCAL™ 200, oxnaxpgatoTtcs ¢
NMOMOLLIbIO crieumansHoro obopyaoBaHus, a 3aTeM uUx
npokaynBaoT Mo TpyGONpPOBOAHOW CETU, NPOSOXEHHON NOf,
nefoBbIM kKaTkoM. B pesynbtaTe cron Bogbl 3amep3aeT ¢
o6pas3oBaHVeM rnagkon neasHon noBepxHocTu. MNpumeHeHne
DOWCAL™ o6ecneunBaeT 6bICTpoe 3amep3aHue,
crnocobCTByeT COKpaLLeHWIo 3aTpaT Ha aKChyaTauuio u
TexHM4Yeckoe obcnyxunBaHve, a Takke rapaHTMpyeT
NPEeBOCXOAHYIO 3aLUTy MeTannmyeckux Tpyd ot Kopposuw.

CuUcTeMbl CHeroTasiHus

Cuctema cHeroTasiHusl npeacrtasnsieT cobow ceTb Tpyo
(TpyboK), BCTpOEHHBbIX B 6€TOH Mnn acdansT. 1o Hum
LUMpPKYNMpyeT pacTBOP, COCTOSILLMIA U3 HAarpeToro
TennoHocutens DOWCAL™ 200 u Boabl. 3To no3sonseT
pactannueaTb U yaansiTb CHer U NéA ¢ MOCTOB, AOPOT,
TpoTyapoB v ap. MNpu Hagnexaiem TexobcnyxnsaHum
TennoHocutens DOWCAL™ 200 MOXeT B TeYEHNE HECKOIbKUX
net obecneunBaTtb NEpeHOC TeMMa U 3auTy CUCTEM
CHEroTasiH1si OT KOPPO3UN.

Moporpes nonos

MoposHoe nyyeHne MOXeT CTaTb NMPUYMHOM 3HAYUTESbHBIX
NOBPEXOEHUI MOMOB B CKNaACKMX NoMeLleHusx. OaHuM us
€Nocob0B CHWXEHUS NOA0BHLIX PUCKOB SiIBNSieTCH 06YCTPONCTBO
ceTu TpyGoK B rpyHTE NoZ MOJSIOM — C TeM, YTOGbI OCYLLECTBISATh
ero noAorpes pacTBopom TennoHocuTens DOWCAL™ 200.



3aluuTa oT Kopposnm

TennoHocutenu DOWCAL™ MoryT ¢ ycnexoMm npuMeHsiTbCst
B caMblX pasnnyHbix obnactsax. CneunansHo nogobpaHHbie
nakeTbl aHTUKOPPO3NOHHLIX 06aBOK, BXOASLLME B
peuenTypbl TennoHocutenein DOWCAL™, adhdhekT1BHO
NpensiTCTBYIOT KOPPO3UM METaNMOB, UCMOMNb3YeMbIX Ha
npou3BoacTee 1 B GbiTy. Pe3ynbTaTom siBnseTcs
COKpaLLEeH/e PacXofoB Ha TeXOBCNYXUBaHWE U NPoAeHNe
cpoka crny0bl MPOMbILLIIEHHOro 060pyA0BaHMS.

3awmTa MmeTannoB OT KOPPO3MK OcyLLecTBnAeTca brnarogaps
[BYM MexaHu3amam. Bo-nepsbix, TennoHocutenu DOWCAL™
«MaccuBMPYOT» NOBEPXHOCTb METanna, T. €. pearmpyoT ¢
Hel NMBo 06pasytoT 3aLUTHBIN CIOW, NPENSTCTBYOLWUIA
BO34EWCTBUIO KACIOT. Bo-BTOPbIX, MHTMOMTOPBLI B peLenTypax
DOWCAL™ GydhepumpytoT BeLLleCTBa C KUCTION peakuuen,
obpaasytoLmecs BCneacTBMe OKUCNEHUSA TMMKOMEN.
MpoaykTamu pasnoXeHus rMuKonen ABNATCA OpraHnyeckue
KMCNOTbI; AaHHbIN MPOLIECC YCKOPSETCSA B NPUCYTCTBUN
Kucnopoga u/vnu npu HarpeeaHun. Haxogsicb B pacteope,
KMCINOTbI CHUXKAOT NokasaTenb pH 1 cnocobCcTBYOT KOPPO3UN.
MpaBunbHO NogobpaHHble MHIMBUTOPLI — HAaNPUMep Takue,
Kak B peuenTypax DOWCAL™ - HeiTpanuayloT 3T KUCOTbI,
4YTO BEOET K NPOANEHUI0 CPOoKa Cryx0Obl xugkocten. MHorne
0ObIYHO NCMNOMb3yeMble OXIaXXAALLME XUOKOCTU (Hanpumep,
pa3paboTaHHble Ha OCHOBE TEXHONOTUMN OPraHNYeCKMUX KUCTOT
— OAT) nuwb B Manou cteneHn cnocobHbl bydeprpoBaTb
NPOAYKTbl PasnoXeHWs rMUKONEN, 1 MO3TOMY HY>XAATCH B
bonee 4acTol 3ameHe.

HwxenpuBeaeHHble AaHHblE CBUAETENLCTBYHOT O
CpaBHUTENbHO CNaboM KOPPO3NMOHHOM BO34ENCTBUM CMecen
DOWCAL™/Boaa Ha LUMPOKO MCronb3yeMble MeTansbil.
PesynbTathbl 6611 NoNy4YeHbl B X04€ UCTbITaHU,
nposoauBLLMXCA Mo obLienpuaHaHHok metoauke ASTM D
1384 (TecTMpoBaHmMe Ha KOPPO3MI0).

OueHka ocyLecTBnsAnack Ha OCHOBaHWUM U3MepsiBLLENCS B
MUNNUrpaMmax Benm4mHbl yMeHbLLEHUs Beca obpa3uoB —
MeTarnnM4eckmx NNacTuH, NoABEPraBLLNXCA KOPPO3UOHHOMY
Bo3gevicTeuio (ASTM D 1384, TemnepaTypa 88°C B TeyeHue 2
Heaenb, 06bEMHAsA KOHUEHTpauus rmukons — 33%, BO3QYLUHbIN
o6ayB, cogepxaHue BelLecTB B Koppo3uoHHor Boge: ClI-— 100
ppm, SO4% — 100 ppm, HCO® — 100 ppm).

TennoHocutenu DOWCAL™ ¢ 3anacom yknagbiBaloTcs B
npeaensl KOPPO3NMOHHOW NOTEPW Beca, NPU3HaHHbIE
A0MyCTUMbIMK B paMKax AaHHON MeTOAMKM ucnbiTaHuii. Ecnn
yMeHblueHve Beca npesbiwaeT 10 mr (ans anoMuHng — 30 wmr),
TO 3aWwMTa OT KOPPO3NU ABMAETCH HEAOCTATOYHOW.

Jpyrue TennoHocuTenu, TeCTUpOBaHHbIe B KOHUeHTpauum 33%
(no o6BEMY), Takke Nokasanu yooBNeTBOPUTENbHbIE
pesynbTathl. Of4HaKO YacTo BO3HMKAET HE06X0AMMOCTb B
MCMNOMNb30BaHNM MEHEE KOHLEHTPUPOBAHHbIX pacTBOpoB. B
Tabnuuax Ha cTpaHuue 12 npvBeaeHbl pesynbTaTbl UCNbITaHUIA
Ha KOPPO3MOHHYI0 YCTONYMBOCTb N0 MeToauke ASTM D 1384 —
ONsi OQMHAKOBbIX YCNOBUIA 1N Pa3NYHbIX OXNaXaatoLLmnx
Xnakocten B 06bEMHON KOHUEHTpauun, paBHoi 20 npoueHTaM.
[nsa cpaBHeHMs B Tabnuubl BKIMOYEHbI aHANOMYHbIE JAaHHbIE
AN YNCTOW BOAbl U ANS HEMHIMBMPOBAHHbBIX FMMKONEN —
NPOMNWMEHINMKONSA U 3TUINEHTTIMKONS.

PesynbTaTbl CBMAETENLCTBYIOT O TOM, YTO TEMNIOHOCUTENU
DOWCAL™ nemMOHCTpMpYHOT CMOCOGHOCTL B NMOSHOW Mepe
3awmaTb oT KOppo3un Nibble MeTanmnbl, TOr4a Kak
anbTepHaTUBHbIE BapuaHTbl ABNSOTCS He CTOMb
3(pPEKTUBHLIMU MPUMEHUTENBHO K antoOMUHKIO. VI3 NOny4eHHbIX
AaHHbIX BUOHO, YTO BOAA U HEUHIMOMPOBAaHHbIE MINKONN
o6napatoT BblpaKeHHbIM KOPPOAMPYHOLLMM BO3AENCTBMEM, YTO
o6ycrnoBnmBaeT HEOOXOANMOCTb UCMNONb30BaHNS
aHTMKOPPO3UOHHbIX 406aBOK.

O6pa3ubl MeTanoB, OYULLIEHHbIE NOCse UCTIbITAaHUN Ha Koppo3uto no metoauke ASTM D 1384

O6bEMHanA KoHUeHTpauusa — 33%

MeTannuyeckue NnacTuHbl Nocne BoliAepxuBaHus B TeueHne 300 yacos npu Temnepatype 88°C, ¢ Bo3ayLwHbIM 064yBOM, B pacTBopax

YBenuyeHue Beca YMeHbLUEHME Beca

PasHuua B Bece (Mr)

-30

B = ECiESiiEs

TennoHocuTeneit DOWCAL™ B koppoauoHHoi Boae (06bEMHas KOHLeHTpaums — 33%)

44

07 05 -3 03 01 -1 05 03 -4 03 04 -1
18
0 _-
L DOWCAL™ 100
B powcAL™ 200
Menb Mpunon NatyHb Crans Cepblit YyryH AnoMUHMI . DOWCAL™ N
S RS T/CDATT0) (L-PESA305E/T0/30A) (CuZn30/COA260)  (C22/5AE1020) [SAEJ43 1G63500) ASCI/ALaTe Yy | = Maxcumanenas

[ponycTiMasi notepsi Beca
cornacHo ASTM D 3306




3awuTa oT Koppo3nn (NpPoaosHKeHne)

Hwxe npuBeseHb! pesynbTaTthl UCMBITAHWA HA KOPPO3UIO U COOTBETCTBYIOLLME M306paxeHNsi 0GpasLoB.

Pe3ynbTaThl UCNbITaHWIA Ha KOppo3uio No metoauke ASTM D 1384
KoHueHTpauus atuneHrnukons — 20% (no o6bLémy) PasHuua B Bece B Mr

Homrvevpemani |t | Kot OAT | poivcaL

ocHoBe MOl 100
1. Megp -19 -1,4 -0,8 -0,6
2. Mpunon -46 -1,1 -0,8 -0,8
3. Naryrs -29 -0,4 0,4 0,9
4. Msrkas ctanb -819 0,5 0,7 -0,2
5. YyryH -642 1,8 1,6 2,7
6. AnlomMuHuIn -111 -10,2 -16,0 0,1

Pe3ynbTaThl MCNbITaHUI Ha KOppo3uto nNo metoauke ASTM D 1384
KoHueHTpauusa nponunenrnukons — 20% (no o6bémy) PasHuua B Bece B Mr

. AnbTepHa-
HeunHrnbrnposaHHbIi MpoMbILneHHb I TUBHasn Pacreop
XnagareHT Ha DOWCAL™
NPONUINEHrNnKonb ocHose NI XUAKOCTb 200
OAT
1. Megp -12 -0,5 -1,3 -0,3
2. Mpunon -55 -1 -1,8 -0,5
3. NlatyHb -31 -0,7 -1,4 0,3
4. Markasi cTanb -969 0,7 0,3 0,6
5. YyryH -700 15 0,3 1.3
6. ANIOMUHKIA -150 -11,3 -22 0,7

HeuHruOupoBaHHBIi
STUJICHITIMKOJIb

ABTOMOOMIIBHBII
aHTHPU3

Kunxocts OAT

| DOWCAL™ 100

HenHrnOupoBaHHbI#
HPOIUIEHTINKOIb

IMpombIieHHbIH
XJlajareHT
(TIPOTIMIIEHTITKOITb)

Kunxocts OAT

DOWCAL™ 200



Ncnonb3oBaHue TennoHocutenen DOWCAL™

CoBMEeCTUMOCTb C ApYrMm
maTtepvanamu

Pacrteopbl TennoHocutenein DOWCAL™

TennoHocutenu DOWCAL™
COBMECTUMBbI C BOMbLUNHCTBOM
MMacTMacc 1 Kay4ykoBs, 1 NMOITOMY MX

pabouymnx Temnepatyp (B HEKOTOPbIX

MOXXHO pacCMaTpuBaTb KaK OTpacheBble

COBMECTUMbI CO BCEMU MeTalnnamMu, 3a

MCKMoYeHNeM LmHKa. Fopsyune

TennoHocuten DOWCAL™ crnocobHbl
PacTBOPAThL LIMHK, 1 NO3TOMY UX He

cnegyet ncnonb3oBathb B

Tpybonposoaax ¢ ranbBaHUYECKNUM

LIMHKOBbIM MOKPbITUEM.

aTanoHbl. B HUXenpueeaeHHow Tabnuue

nepevuncrieHbl CoBMeCTuMble

nnacTtMacchbl U Kay4yku, C ykasaHnem
pekomMeHgyeMbIX MakCUMalbHbIX

Matepunansi TennoHocutenb Ha ocHoBe TennoHocuTerb Ha 0cHoBe
OTNEHITINKONS (Hanp[|1/|F|)\/|0en;I)/I nggr\%zf?“ﬂ 200

(Hanpumep, DOWCAL™ 100) i DOWCAL™ N)

MnacTtmacchbl

ABC -66°C -32°C

Akpunarbl -32°C

XnoprpoBaHHbIE NONUMEPDI -110°C

XnopupoBaHHbIn MBX -93°C @ -93°C b

Qnokenabl -143°C -99°C(U) ©

$Topyrnepogpl (P3M) -199°C -199°C

$Topyrnepognl (TPI) -249°C -249°C

Noryl® -66°C

Monnamugpl - HENIOH -99°C

BuccpeHon "A" pymapat -110°C -88°C

MMaporeHn3npoBaHHbIN -104°C -93°C

6ucceHon "A" BucdeHon

npn

M3odTanatsl -43°C(U) © -88°C

XnopupoBaHHble nonuadupel | -127°C -104°C

[MonucTtuponsl -77°C

MonuaTtuneH -71°C -66°C

MonunponuneH -116°C -66°C

MBX — Tun 1 -49°C -49°C ¢

MBX —Tun 2 -49°C -49°C d

MonueBuHUNUZeHxNopug -88°C

BuHunugeHdpTopng -143°C -138°C

BuHunosbin adup -104°C -104°C

MonumeTnnmeTakpunat 70°C ©

(MMMA)

Kayuyku

Bytun GR-1 -93°C

dTopanacTtomepsbl Viton® A -182°C -38°C

dTopanacTomepbl KEL-F 3700 | -99°C

O60oHUT -93°C

XnopcynbhopupoBaHHbLIN -99°C

NonuaTUIIEH

Koroseal® -71°C

HaTtypanbHbin kaydyk (GRS) -71°C

HeonpeH GR-M (CR) -77°C -32°C

HutpunoBbIn ByHa-kayyyk -88°C -32°C

NORDEL™ -154°C

MonuypeTtaH -38°C

cny4dyadax MakCuMym TemMmnepaTtypbl
OTHOCUTCA K njiactMacce, He3aBUCUMO OT
TeI'IJ'IOHOCVITeJ'Iﬂ).

(@ Ho Tonbko ecnu pacTBOp
copepXuT He bonee 50%
ATUNEHrNUKoNS, cornacHo BF
Goodrich.

(b) Ho He B pacTBOpe, copepxallem
bonee 25%  nponuneHrnukons,

cornacHo BF Goodrich.

(c) O6osHaueHne "U"
pekomMeHayemoro
Temneparypbl yKasbiBaeT Ha
BO3HUKHOBEHWE npobnem c
nnacTtmaccomn B cnyvae
npeBbILLEHVst AaHHOrO npeaena, vYTo
06ycrnoBnMBaeT HeNpUroaHOCTb MNpwu
6onee BbICOKMX TeMnepaTtypax.

(d) Komnanus The Geon Company,
KpynHbIn  npomssoguTens  [BX-
nonvmepos " KOMNayHAoB,
npegocTeperaeT OT WCMOMb30BaHUA
MBX npu Temnepatype Bbiwwe 49°C.
(e) Tectbl komnaHum  Ecofys
Netherlands BV, 2008 r.

nocne
npegena

® Noryl — ToBapHbIi 3Hak Sabic
Innovative Plastics Holding BV u
[0YEPHUX KOMMNaHWM.

® Viton — ToBapHbIN 3Hak E. I. du
Pont de Nemours and Company nnu
[04YEPHUX KOMMNaHWN.

® Koroseal — ToBapHbIii 3Hak RJIF
International Corporation.

™ _ TosapHbln 3Hak The Dow
Chemical Company.

MNcTouHmnk: «Tabnuubl ycTONYnBOCTH
K KOPpPO3umn», 2-0€e n3g.
dunun A, Lsawuep,
TexHonor

1986 r. BF Goodrich u The Geon
Company

NHXeHep-



Ncnonb3oBaHue TennoHocutenein DOWCAL™ (npogorkeHue)

XpaHeHune TennoHocuTenen DOWCAL™

Mpwu xpaHeHun TennoHocutenein DOWCAL™ He
TpebyloTCs HUKaK1e creuuarnbHble NpegoCTOPOXHOCTH
ANA 3almThl OT KNMMMaTUYECKUX BO3AEWCTBUIA.
TennoHocutenu DOWCAL™ un nx pactsopsl
NPEeAnoYTUTENBHO XPaHUTbL HE B METAaNNNYECKUX, a B
NNacTUKOBbLIX EMKOCTAX. B YacTHOCTU, LMHK He oBnagaeT
YCTOMYMBOCTLIO K Hepa3baBneHHbIM XMUOKOCTAM
DOWCAL™. MNoaTtomy crieayet n3beratb BO3OencTaus
HepasbaBneHHbIx xuakoctern DOWCAL™ Ha UuHK #
LIMHKOBbIE MOKPLITUS.

Mpu Hagnexallem xpaHeHumn xuakoctn DOWCAL™
COXpaHsT COOTBETCTBME TOBApPHbIM cneumdukauusm B
TeYeHVe MUHUMYM 24 MecsaLEeB CO HSA UX NPOM3BOACTBa
KomnaHuen Dow. [lanbHelliee XxpaHeHne Xnakocten
DOWCAL™ nocre ncTedeHns ykasaHHOro Cpoka He
obs3aTenbHO NPUBOAMUT K MX HEMPUIrogHOCTM AnNs
mcnonb3oBaHus. Komnanus Dow npeanaraet
aHanuTUyeckne ycnyrm ans OLeHKM COCTOSAHUSA
XUOKOCTeN nocre NPoAoIHKNTENbHOIO XpaHeHUs.

PeKOMeHD,aLl,I/WI no aHannay TenyIoHOCUTENA
MpakTyka nokasbiBaeT, YTo TennoHocutenn DOWCAL™
MOIYT UCMONb30BaTbCA B YCTAaHOBKaX B TEYEHNE MHOTUX
net. BmecTe ¢ TeMm, 4epes kaxable 1-2 roga crnegyet
NPOBEPATb KOHLEHTPALMIO XXUAKOCTU U €€
PyHKUMOHambHbIE XapakTepuUcTuku. B KoHUe HacTosLwei
HpoLutopbl ykasaH Homep TenedoHa ans 6ecnnatHomn
cBA3m ¢ 'pynnon nHcpopmmposaHms knueHTos Dow, rae
Bbl MOXEeTe 3aKa3aTb NpoBeAeHNe aHaNMTUYECKNX
npoueayp.

TpeboBaHus Kk pazdbaBneHnto TennoHoCUTENs
Mo BoamoxHocTH TennoHocutenun DOWCAL™ cnenyet
pa3baBnATb AeMUHepanu3oBaHHON NMbo
AUCTUNNUpoBaHHO Bogoii. TennoHocuTenun DOWCAL™
100 1 DOWCAL™ 200 Takke MOXHO CMeLUNBaTh C MHOW
BOJOW B Npeaenax, ykasaHHbIX B HUKENPUBEAEHHO
Tabnuue. Kak npaBuno, mectHas BOOONPOBOAHAsA BOAA
oTBevaeT 3TUM TpeboBaHUAM. B cnyyae oTcyTcTBUSA BOAI
Haanexallero kKa4ectsa MECTHbIN AMCTpubLI0TOp Dow
MOXET OpraHM30BaTh NMOCTABKU FOTOBbLIX K
ncnonb3oBaHuio pactsopos DOWCAL™,

Tpeb6oBaHMsA K KayeCcTBY BoAbI ANA pa36aBneHus

DOWCAL™ 100 / 200

Xnopuabl < 400 ppm*

Cynbatsl <400 ppm*

O0buwas XECTKOCTb < 450 ppm (25°dH)

* < 100 ppm — B crny4asiX, ecnu CUCTEMa COAEPKUT KOMMOHEHTbI

13 antoMnHUA nnn antoMmMHUEBLIX CNJ1aBoOB.

XoTsa TennoHocuten DOWCAL™ nonHoCTbI0 CMELLMBaIOTCS C BOON
B NtobbIx Nnponopuusix, pasbasrneHne LenecoobpasHo BINOMHATb 40
3arosiHEHUs1 CUCTEMBI — C TeM, YTOObI 0becneynTb OANHaKOBYIO
KOHLEHTpaLUo TEMMOHOCUTENS BO BCEX YACTSAX CMCTEMBI. Takoi
noaxon CBOAMT K MMHUMYMY NOTEHUMArbHbIA PUCK BO3HUKHOBEHWS
«FNYXMX 30H» C MOBbILUEHHOW NMOO NOHWKEHHOW KOHLEHTpaLmen.
Ecnu Boay B cnctemMy MOXHO 406aBnsTb TONbKO MO OTAENbHOCTU, TO
pekomeHayeTCsi BHavarne 3anofiHMTb CUCTEMY BOAOW B 06bEME ABYX
TpeTen OT eé pacYETHOro KonM4ecTBa, a 3ateM 4ob6aBuTb
DOWCALT™. Mocne 3T0ro B cMCTEMY BBOAMTCS OCTaBLUMIACH 06 BbEM
Boabl. Mpu paszgensHoMm Ao6aBneHnn B CUCTEMY TEMMOHOCUTENS U
BOAbI AN UX NOSIHOTO NepemMeLlMBaHust MOXeT noTpeboBaTbCs
HEeCKOINbKO HeN nocne nycka.

YTunusauus pacteopos TennoHocutenein DOWCAL™

OCHOBHOW KOMMOHEHT TennoHocutenen DOWCAL™
(NponuneHrnukons NGO 3TUMEHINNKONb) Nerko nogaaércs
BuronornyeckomMy pasnoXeHuto U He KnaccuumumpyeTcs Kak onacHbIi
ONns BOOHbIX OpraHM3moB. BmecTe ¢ Tem, ytunusauus
TennoHocuTenein DOWCAL™ fgomxHa ocyLecTBNATLCS B MOMHOM
COOTBETCTBUM CO BCEMU MECTHBIMM U cheaepanbHbIMU 3aKOHaMM U
noctaHoBneHuamu. He gonyckaetcsa ux copoc B kaHanu3aumio, B
rPYHT 1 B Ntobble BOAOEMBI.

BocnnameHsemocTtb 1 NnoXXapoonacHOCTb

Mpu cmelwmBaHMM ¢ Bogow B kOHUEHTpauusix 4o 80% tennoHocuTenu
DOWCAL™ He o6rafatoT crnocoOBHOCTLIO K BOCNNTAMEHEHUIO, U UX
TOYKa BCMbILLKW He noanaértcs onpeaeneHunio. CooTBETCTBEHHO,
NPaKTUYECKN BO BCEX Cy4asiX OHW He ABMAIOTCHA NoXapoonacHbIMU.
YKkasaHHble HUXKe TeMnepaTypbl BCMbILLKA U BOCMNaMeHeHns
onpefensanuck Ana Hepa3baBneHHbIX («4MCTbIX») TEMMOHOCMTENen
DOWCAL™,

BocnnameHsieMocTb TenyrioHocuTteneun

DOWCAL™ 100 |DOWCAL™ 200 | DOWCAL™ N
Temnepatypa
BCMbILLKK, °C 120 101 101
Temnepatypa
BOCMNaMeHeHws:, °C 435 420 420

Ha HekoTopbIX KpbITbiX feAoBbix nnolaakax DOWCAL™ 100 1 DOWCAL™ 200
MCMIONb3YIOTCS AN NOAAEPKaHNS HUSKON TeMNepaTypbl U OfHOPOAHOCTY Nbaa.



KoHTakT ¢ nuwieBbiMn npoayKkTamm

OCHOBHbIM KOMMNOHEHTOM TennoHocuTens DOWCAL™ N
ABMAETCS MPONWUMEHINNKOMb, KOTOPbIVA NPU3HaH 6e3onacHbIM
YnpasreHnem no KOHTPOSO KayecTBa NULLEBLIX NPOAYKTOB U
nekapcteeHHbIx cpeacts (CLUA, pasgen 21 CFR 184.1666), a
TaKkKe CooTBeTCTBYeT cneumdmrkaumam Kogekca nuiesbix
XxmmukaToB (6-oe nsgarue, 2008 r.). CooTBETCTBEHHO, OH
MOXEeT MCMonb30BaTbCs B COCTaBax f4obasok, Npsimo nmbo
KOCBEHHO KOHTaKTUPYIOLLMX C NpogosonbcTememM. B Espone
UHrpeameHTsl peuenTypbl DOWCAL™ N BkrtoyeHbl B nepeyeHb
PernameHTta Komuccum (EC) Ne 1130/2011 «KoMnoHeHTbI
nuLeBbIx 406aBOK, pa3peLléHHbIE K MCMOMb30BaHUIO B
NpoAyKTax nuTaHus Ansa Yyenoseka». CornacHo N3MeHeHUAM K
Ounpektnee Ne 95/2/EC no nuweBbiM fobGaBkam,
NPOMUIEHIMNKOMb Knaccuduumpyetca nog obosHaveHnem
E1520; oH Takke BknoyeH B Mpunoxexue | k PernameHTy
Komuncenm (EC) Ne 10/2011 kak pa3peLlEHHBIN K
MCMOb30BaHNI0O MOHOMEP 1 AobaBka K nnactTukam 1 n3genuam,
npeAHasHa4YeHHbIM 4N KOHTakTa ¢ NpogoBOMbCTBUEM.
HakoHeu, TennoHocutens DOWCAL™ N nonyumn ogobpeHue
NSF kak npoAayKT, MPUrogHbIN Ans NnpuMeHeHns B
pacTeHNeBOACTBE.

O6palleHne ¢ TeNNIOHOCUTENEM

Cwm. cooTBeTcTBYOLWMeE Nacnopta 6e3onacHoOCT! MaTepuanos
(MSDS), KoTOpble MOXHO 3anpocuTb y KoMnaHum Dow.

lMpoekTnpoBaHMe cucTem

Mo aHanoruu ¢ no6bIMK APYIMMU XUAKOCTSAMU, pacTBOpbI,
copepxalume TennoHocutenn DOWCAL™, paclumpstotes ¢
noBbILLEHNEM TeMnepaTyphbl. B cuctemax, cogepxaiymx
TennoHocuTen DOWCAL™, umpoko ncnonb3ytotcst
paclmpuTenbHble 6akn, KOTOpble AOMKHbI UMETb Noaxoasiume
rabaputbl. na onpegenexHus o6véma, Tpebyemoro Ans
pacLUMpeHnsi, MOXXHO BOCMOJIb30BaTLCS HUbKecneayoLlemn
copmynon:

P(Tiow) — P(Thigh)
AV =

XV,
P(Thigh)

rae: P(Tiow) — MAOTHOCTb MPU CaMOW HU3KOW
npegrnonaraemMon TemMnepaType;
P(Thigh) — MMOTHOCTb NPY CaMOW BbICOKOM
npepnonaraemov Temneparype.

MoaroToBka HOBbIX CUCTEM K UCTONb30BaHUIO
DOWCAL™

Mpu noagroToBke HOBOro 06OPYA0BaHUS A1 CUCTEM, B KOTOPbIX
ncnonbaytotes TennoHocutenn DOWCAL™, uenecooGpasHo
yaansaTb Macna, CMaskv U 3alUMTHbIE NOKPLITUS, KOTOpbIE
Mornu 6bITb HAHECEHBI B MPOLIECCE NPOU3BOACTBA, MOHTaxa
nnbo XxpaHeHns cornacHo pekomMmeHaaumsmM U3roToBuTens
o6opynoBaHus. MNepen o4ncTkom cuctema JormkHa bbiTb
ocBoboxaeHa OT MHOPOAHBIX TEN N OCTaTKOB. [Ina xuMmunyeckomn
OYUCTKN HOBbIX CUCTEM MOXHO MCMNONb30BaTb BOAHbIA pacTBOp
Tpéx3amelLeHHoro docdarta HaTpus (KoHUeHTpauus ot 1 oo 2
NPOLEHTOB MO BECY).

Mocrne o4ncTKM cUCTEMbI €€ cneayeT TwaTtenbHO NPOMbIThb
YMCTOW MSTKOW BOAOW — nepef TeMm, kak 4ob6aButb
TennoHocutens DOWCAL™. Mocne ucnsitaHns nog
JaBrneHveM (c Bogow unu ¢ pactsopom DOWCAL™) cuctemy
HaANeXuT OCTaBUTb B 3aMOfTHEHHOM COCTOSIHWM, YTOObI
nsbexaTtb NUTTUHra Ha rpaHuLe pasgena gas
XupakocTtb/Bo3ayx. Ecnu BosHukaeT HeobxoaMMoCTb cnnea
BOAbI UNn pacTBopa TennoHocutens DOWCAL™ u3
3arosfIHEHHON CUCTEMBI, TO (B Crly4ae HEBO3MOXHOCTM eé
NMOBTOPHOIO 3arnoSIHEHMS B TEYEHNE HECKONBbKUX AHEN) CUcCTeMy
cnegyet TWaTenbHO NPOMbITb U BbICYLLNTD.

MoAroToBKa CyLLECTBYIOLLMX CUCTEM K
ncrnons3osaHuio DOWCAL™

Mpu nepexoae c ApYroro XWAKOro TENSIOHOCUTENS Ha
DOWCAL™ cucremy HeOGXOAMMO TLWATENBHO OYUCTUTL OT
OCTaTKOB paHee UCMOorb30BaBLUENCS XUAKOCTU U NMoObIX
OTIIOXEHWI, KOTOpble MOIMX TaM HakonuTbes. Ons
obecneyeHuss ontuManbsHon akcnnyataumn DOWCAL™ oueHb
BaXKHO yAaNuUTb NPOAYKTbI KOPPO3UU U 3aMEHNUTL
NnoBpeXaéHHbIE YNIOTHEHUSI Nepes TeM, Kak 3anonHUTb
cucTemy. MNpu 3ameHe coneBbIX PacTBOPOB CrieAyeT yaenuTb
0co60e BHUMaHVe NOSTHOMY yAaneHuio Hakunu u 4pyrmx
OTMOXEHUN.

OfHUM 13 caMblX BaXKHbIX MOMEHTOB SIBNSETCA yaaneHne
OTITOXEHWI comnen Kanbuus u xnopunaos. OCTaTOUHbIN KanbLui
OyneT BCTynaTtb B peakLuio C UHrMbuTopamm B cocTaBe
TennoHocuTens DOWCAL™ c nx nocneaytoLmm
pasnoXeHneMm, YTo NPMBEAET K CHKEHUIO YPOBHSA
3aLLMLLEHHOCTM OT KOPPO3uU. Bbicokne KOHLEHTpaUmm
XINOpVAOB MOTYT NpeacTaBnsiTb KOPPO3UOHHYIO ONacHOCTb. [Ans
KPYMHbIX UM CUITbHO KOPPOAMPOBAHHBIX CUCTEM
LenecoobpasHo NomnyYnTb KOHCYNbTaLKI Y
npodeccrMoHarnbHbIX CNeLManmcToB Mo OYNCTKE.

Mpun nepexone ¢ Apyroro TennoHOCUTENS Ha OCHOBE
NPOMUIEHINNKONA cnegyeT NPoBEpUTbL ero COBMECTUMOCTb C
DOWCAL™ N unu DOWCAL™ 200. AHanorMyHsIM o6pa3som,
npw nepexoge ¢ Apyroro TennoHoCUTensi Ha OCHOBe
3TUNEHTNINKONSA criegyeT NpoBepUTb ero COBMECTUMOCTL C
DOWCAL™ 100. Ecnu »XnaKkocT COBMECTUMBI, a cuctema
HaxoAMTCH B HaAnexallem COCTOSAHUN — 3HAYUT, MOXHO
OCYLLEeCTBNATL €€ 3anonHeHne TennoHocutenem DOWCAL™.




dusnyeckme ceonctea TennoHocutenen DOWCAL™

B HmxenpuBeaeHHbIX Tabnuuax

cofepxaTtcs faHHble 0 TeMnepaTypax
3amep3aHus 1 KUNeHWst Ans pasnmyHbiX
KOHLeHTpaumii pacteopos DOWCAL™,
YaenbHas TennoémMKoCTb, NNOTHOCTb,

TEennonpoBOoAHOCTb U

BA3KOCTb Takxe BapbUpyloTCs B
3aBNCMMOCTU 1 OT KOHLEHTpaLmun

DOWCAL™, 1 oT Temnepatypsbl, npu
KOTOPOW UCNONb3YHTCA pacTBopbl. Ans
NPOCMOTpa CBEAEHUI O XapaKTepucTUkax

NPy KOHKPETHbBIX 3HAYEHNSAIX
KOHLIEHTPauuii 1 TeMneparyp Bbl MOXeTe

3arpy3uTb NporpaMmHoe obecneyeHve
FLUIDFILE™ ¢ Be6-cainTta
www.DOWCAL.com.

TemnepaTypbl 3amMmep3aHusi, KUNEHUA U APYrue TUMOBbIe XapaKkTepucTUKN TennoHocutenss DOWCAL™ 100 **

DOWCAL™ 100 | DOWCAL™ 100 | T 3amep- |[Moka3aTtenb npe- | T kuneHusi, °C | MnoTHocTe npu | [nH. BA3KOCTb, | KnHeM. BA3KOCTb,
% no 06BEMY % no Becy 3aHus, °C | nomnenus, 20°C | /1 6ap abc. 20°C, rlem® mlMa*c / 20°C mm2/c npu 20°C

5,0 5,6 -2,1 1,3386 100,5 0,983 1,07 1,03
10,0 11,2 -4,3 1,3442 1011 1,001 1,26 1,22
15.0 16.7 -6.7 1.3498 101.7 1.016 1.49 1.43
20,0 22,1 -9,4 1,3554 102,4 1,029 1,77 1,69
21,0 23,2 -10,0 1,3565 102,5 1,031 1,83 1,75
22,0 243 -10,6 1,3576 102,7 1,033 1,89 1,81
23,0 25,3 -11,3 1,3588 102,8 1,036 1,96 1,87
24,0 26,4 -11,9 1,3599 102,9 1,038 2,03 1,93
25,0 27,5 -12,6 1,3610 103,1 1,040 2,09 1,99
26,0 28,5 -13,2 1,3621 103,2 1,042 2,17 2,06
27,0 29,6 -14,0 1,3632 103,3 1,044 2,24 2,13
28,0 30,6 -14,7 1,3643 103,5 1,046 2,32 2,20
29,0 31,7 -15,4 1,3654 103,6 1,048 2,40 2,27
30,0 32,7 -16,2 1,3665 103,8 1,050 2,48 2,35
31,0 33,8 -17,0 1,3676 103,9 1,052 2,57 2,43
32,0 34,8 -17,8 1,3687 104,0 1,053 2,65 2,51
33,0 35,9 -18,7 1,3698 104,2 1,055 2,75 2,59
34,0 36,9 -19,5 1,3709 104,3 1,057 2,84 2,68
35,0 38,0 -20,4 1,3720 104,5 1,059 2,94 2,77
36,0 39,0 -21,4 1,3731 104,6 1,060 3,04 2,86
37,0 40,0 -22,3 1,3742 104,8 1,062 3,14 2,96
38,0 41,0 -23,3 1,3752 104,9 1,064 3,25 3,06
39,0 42,1 -24,3 1,3763 105,1 1,065 3,36 3,16
40,0 43,1 -25,4 1,3774 105,2 1,067 3,48 3,27
41,0 44,1 -26,4 1,3785 105,4 1,068 3,60 3,38
42,0 45,1 -27,5 1,3796 105,5 1,070 3,72 3,49
43,0 46,1 -28,7 1,3806 105,7 1,071 3,85 3,60
44,0 47,2 -29,9 1,3817 105,9 1,073 3,98 3,73
45,0 48,2 -31,1 1,3828 106,0 1,074 4,12 3,85
46,0 49,2 -32,3 1,3838 106,2 1,076 4,26 3,98
47,0 50,2 -33,6 1,3849 106,4 1,077 4,41 4,11
48,0 51,2 -34,9 1,3859 106,5 1,079 4,56 4,25
49,0 52,2 -36,3 1,3870 106,7 1,080 4,71 4,39
50,0 53,2 -37,7 1,3880 106,9 1,081 4,88 4,54
51,0 54,2 -39,1 1,3891 107,1 1,083 5,04 4,69
52,0 55,2 -40,6 1,3901 107,3 1,084 5,22 4,85
53,0 56,2 -42,1 1,3912 107,5 1,085 5,40 5,01
54,0 57,1 -43,7 1,3922 107,7 1,087 5,58 5,18
55,0 58,1 -45,3 1,3932 107,9 1,088 5,77 5,35
56,0 59,1 -46,9 1,3943 108,2 1,089 5,97 5,53
57,0 60,1 -48,6 1,3953 108,4 1,090 6,18 5,71
58,0 61,1 -50,3 1,3963 108,7 1,092 6,39 5,90
59,0 62,0 <-51 1,3973 108,9 1,093 6,61 6,10
60,0 63,0 <-51 1,3983 109,2 1,094 6,84 6,31
65,0 67,8 <-51 1,4033 110,8 1,100 8,10 7,43
70,0 72,6 <-51 1,4082 112,8 1,105 9,59 8,76
75,0 77,3 <-51 1,4130 115,4 1,111 11,4 10,3
80,0 82,0 <-51 1,4176 118,8 1,116 13,4 12,2
85,0 86,6 -50,9 1,4220 123,2 1,120 15,9 14,4
90,0 91,1 -40,8 1,4264 128,9 1,125 18,8 16,9
95,0 95,6 -34,5 1,4305 136,1 1,129 22,3 19,9
100,0 100,0 -28,7 1,4345 145,1 1,134 26,4 23,5

' TunoBble XxapaKTepUCTUKK,
KOTOpble He MOryT
paccmaTpuBaTbCs Kak
cneuundukauymn.

* [laHHbIe 0 U3NYECKMX
CBOWCTBaX B 3aBUCUMOCTU OT
TemnepaTypbl coaepxaTtcs B
nporpaMmHoM o6ecneyeHnm
FLUIDFILE™.

B o6wem cnyyae, ans 6onee
HagéxXHOW 3aluTbl Bam cnegyeT
BbIGMPaTb B AaHHON Tabnvue
TemnepaTypy kak MUHUMYM Ha
3°C HWXe Mo CpaBHEHMIO C
npeanonaraemMoi HanMeHbLUen
TemnepaTypow OKpyxatoLuen
cpeabl. 3a nonyyeHvem
MHdOPMaLMN 1 COAeNnCcTBUA B
KOHKPETHBIX CIyyasix Bbl MOXeTe
obpalyatbes B koMmnaHuio Dow.



TemnepaTypbl 3aMep3aHus, KUMEHUs U Apyrue TMNOBbIe XapaKTepUCTMKKM TennoHocutensa DOWCAL™ 200 * *

™ ™ MokasaTtens | Temnepatypa IuHamunyeckas | KnHematuyeckas
DOWCAL " 200 | DOWCAL™ 200 TeMﬂepaTyp? npenomnenus | kunexus, °C / nnoT,HOCTb n3pv| BSA3KOCTb, MIa*c | BA3KOCTb, MM?/C
% no o6bLEMY % no Becy 3amep3anus, °C npu 20°C 1 6ap a6, 20°C, r/lcm npu 20°C npn 20°C

5,0 53 -1,6 1,3391 100 1,006 1,36 1,95
10,0 10,5 -3,3 1,3452 100 1,011 1,62 1,66
15.0 15.8 -5.3 1.3513 101 1.015 1.93 1.81
20,0 20,9 -7,5 1,3573 101 1,020 2,30 2,11
21,0 22,0 -8,0 1,3585 101 1,021 2,39 2,18
22,0 23,0 -8,5 1,3597 101 1,022 2,48 2,26
23,0 24,0 9.1 1,3609 102 1,022 2,57 2,34
24,0 25,1 -9,6 1,3621 102 1,023 2,66 2,42
25,0 26,1 -10,2 1,3633 102 1,024 2,76 2,51
26,0 27,1 -10,8 1,3645 102 1,025 2,87 2,61
27,0 28,2 -11,4 1,3657 102 1,026 2,97 2,71
28,0 29,2 -12,1 1,3669 102 1,027 3,09 2,81
29,0 30,2 -12,7 1,3681 102 1,028 3,20 2,92
30,0 31,2 -13,4 1,3693 102 1,029 3,33 3,04
31,0 32,3 -14,1 1,3704 102 1,030 3,45 3,16
32,0 33,3 -14.8 1,3716 102 1,031 3,58 3,29
33,0 34,3 -15,6 1,3728 102 1,032 3,72 3,42
34,0 35,3 -16,4 1,3739 102 1,033 3,87 3,56
35,0 36,3 -17,2 1,3751 102 1,034 4,02 3,70
36,0 37,4 -18,0 1,3762 103 1,035 4,17 3,85
37,0 38,4 -18,9 1,3774 103 1,036 4,34 4,01
38,0 39,4 -19,8 1,3785 103 1,037 4,51 4,17
39,0 40,4 -20,7 1,3797 103 1,038 4,68 4,35
40,0 41,4 -21,7 1,3808 103 1,039 4,87 4,53
41,0 42,4 -22,7 1,3820 103 1,039 5,06 4,71
42,0 43,4 -23,7 1,3831 103 1,040 5,26 4,91
43,0 444 -24.8 1,3842 103 1,041 5,47 5,12
44,0 45,4 -25,8 1,3853 103 1,042 5,69 5,33
45,0 46,4 -27,0 1,3864 103 1,043 5,92 5,55
46,0 47,5 -28,1 1,3875 104 1,044 6,16 5,79
47,0 48,5 -29,3 1,3886 104 1,045 6,40 6,03
48,0 49,5 -30,5 1,3897 104 1,046 6,66 6,29
49,0 50,5 -31,8 1,3908 104 1,047 6,93 6,55
50,0 51,5 -33,1 1,3919 104 1,048 7,22 6,83
51,0 52,5 -34,5 1,3930 105 1,048 7,51 7,12
52,0 53,5 -35,9 1,3941 105 1,049 7,82 7,42
53,0 54,4 -37,3 1,3951 105 1,050 8,14 7,74
54,0 55,4 -38,7 1,3962 105 1,051 8,48 8,07
55,0 56,4 -40,3 1,3973 105 1,052 8,83 8,41
56,0 57,4 -41,8 1,3983 106 1,053 9,20 8,77
57,0 58,4 -43,4 1,3993 106 1,053 9,58 9,14
58,0 59,4 -45,0 1,4004 106 1,054 9,98 9,54
59,0 60,4 -46,7 1,4014 106 1,055 10,4 9,94
60,0 61,4 -48,5 1,4024 107 1,056 10,8 10,4
65,0 66,3 -51 1,4074 108 1,059 13,3 12,8
70,0 71,2 -51 1,4122 109 1,062 16,5 15,8
75,0 76,1 -51 1,4168 111 1,064 20,4 19,5
80,0 80,9 -51 1,4212 113 1,066 25,4 24,1
85,0 85,7 -51 1,4253 116 1,066 31,6 29,8
90,0 90,5 -51 1,4291 121 1,065 39,5 36,9
95,0 95,3 -51 1,4327 129 1,062 49,5 45,7
100,0 100,0 -51 1,4360 142 1,057 62,3 56,5

' Tunosble
XapaKTepuUCTUKH,
KOTOpblE He MOryT
paccmaTpuBaThCs Kak
cneundukaumm.

* [laHHble 0 r3n4ecKkmx
CBOWCTBax B
3aBMCUMMOCTM OT
Temneparypbl
copepxatcsi B
nporpamMMHOM
obecneyeHun
FLUIDFILE™.

B o6wwem cnyyae, ans
6onee HaaéxHow 3aWmnTbl
BaMm crneayeT BbIGUpaTh B
naHHon Tabnuue
Temneparypy kak
MUHUMYM Ha 3°C Huxe no
CpaBHEHUIO C
npegnonaraemon
HauMeHbLLEewn
TemnepaTtypow
oKpyatoLew cpeapl. 3a
nonyyeHmem
MHpopmaLmm n
coOencTBus B
KOHKPETHbIX Cry4asXx Bbl
MoxeTe obpaliaTbes B
KoMmnaHuo Dow.



TeMmnepaTypbl 3aMep3aHus, KUMEHUs 1 Apyrue TMNOBbIe XapaKTepUCcTUKU TennoHocutensa DOWCAL™ N+ *

DOWCAL™ N | DOWCAL™ N | Mponunex- | TemnepaTtypa MokasaTenb | Temnepatypa | [MnotHocTb | OuHamudyeckas | KuHemaTuueckas
% no o6bEMY % no Becy rmuKonb | 3amep3aHusi, °C | npenomnenus | kuneHus, °C / npu 20°C, BA3KOCTb, MIa*c | BSA3KOCTb, MMZ/C
% o Becy npu 22°C 1 6ap abc. riem® npm 20°C npu 20°C
5,0 5,2 5,0 -1,6 1,3383 100 1,004 1,2 1,2
10,0 10,5 10,0 -3,3 1,3438 100 1,009 1,4 1,4
15,1 15,7 15,0 51 1,3495 100 1,014 1,6 1,6
20,3 20,9 20,0 -7,1 1,3555 101 1,020 2,0 2,0
21,3 22,0 21,0 -7,6 1,3567 101 1,021 2,0 2,0
22,4 23,0 22,0 -8,0 1,3579 101 1,022 2,1 2,1
23,4 24,1 23,0 -8,6 1,3591 101 1,023 2,2 2,2
24,5 25,1 24,0 -9,1 1,3603 101 1,023 2,3 2,2
25,5 26,2 25,0 -9,6 1,3615 101 1,024 2,4 2,3
26,5 27,2 26,0 -10,2 1,3627 101 1,025 2,5 2,4
27,6 28,3 27,0 -10,8 1,3639 101 1,026 2,6 2,5
28,6 29,3 28,0 -11,4 1,3651 102 1,027 2,7 2,6
29,7 30,4 29,0 -12,0 1,3663 102 1,028 2,9 2,8
30,7 31,4 30,0 -12,7 1,3675 102 1,029 3,0 2,9
31,8 32,5 31,0 -13,4 1,3687 102 1,030 3,1 3,0
32,8 33,5 32,0 -14,1 1,3698 102 1,031 3,3 3,2
33,9 34,6 33,0 -14,8 1,3710 102 1,032 34 3,3
35,0 35,6 34,0 -15,6 1,3621 102 1,032 3,5 34
36,0 36,6 35,0 -16,4 1,3733 103 1,033 3,7 3,6
37,1 37,7 36,0 -17,3 1,3744 103 1,034 3,9 3,8
38,2 38,7 37,0 -18,2 1,3756 103 1,035 4,0 3,9
39,2 39,8 38,0 -19,1 1,3767 103 1,036 4,2 4,1
40,3 40,8 39,0 -20,1 1,3779 103 1,036 4.4 4,2
41,4 41,9 40,0 -21,1 1,3790 104 1,037 4.5 4,3
42,4 42,9 41,0 -22,1 1,3802 104 1,038 4,7 4,5
43,5 44,0 42,0 -23,2 1,3813 104 1,039 4.8 4,6
44,5 45,0 43,0 -24,3 1,3825 104 1,039 5,0 4.8
45,7 46,1 44,0 -25,5 1,3836 104 1,040 5,2 5,0
46,7 47,1 45,0 -26,7 1,3847 104 1,041 54 5,2
47,8 48,2 46,0 -27,9 1,3858 104 1,041 5,6 54
48,9 49,2 47,0 -29,3 1,3870 104 1,042 5,8 5,6
50,0 50,3 48,0 -30,6 1,3881 105 1,043 6,1 5,8
51,1 51,3 49,0 -32,1 1,3892 105 1,043 6,3 6,0
52,2 52,4 50,0 -33,5 1,3903 106 1,044 6,6 6,3
53,2 53,4 51,0 -35,0 1,3914 106 1,045 6,9 6,6
54,3 54,5 52,0 -36,6 1,3924 106 1,045 7,2 6,9
55,4 55,5 53,0 -38,2 1,3935 106 1,046 7,6 7,3
56,5 56,5 54,0 -39,8 1,3945 106 1,046 7,9 7,6
57,5 57,6 55,0 -41,6 1,3956 106 1,047 8,2 7,8
58,5 58,6 56,0 -43,3 1,3966 106 1,047 8,6 8,2
59,6 59,7 57,0 -45,2 1,3977 107 1,048 8,9 8,5
60,6 60,7 58,0 -47,1 1,3987 107 1,048 9,3 8,9
61,7 61,8 59,0 -49,0 1,3998 107 1,049 9,7 9,2
62,7 62,8 60,0 -51,1 1,4008 107 1,049 10,0 9,5
68,0 68,1 65,0 -51,1 1,4058 108 1,052 11,7 11,1
73,2 73,3 70,0 -51,1 1,4104 110 1,054 14,2 13,5
78,4 78,5 75,0 -51,1 1,4150 114 1,055 17,1 16,2
83,6 83,8 80,0 -51,1 1,4193 118 1,054 21,2 20,1
88,9 89,0 85,0 -51,1 1,4235 125 1,053 26,0 24,7
94,1 94,2 90,0 -51,1 1,4275 132 1,052 33,4 31,7
100,0 100,0 95,5 -51,1 1,4315 165 1,051 35,7 34,0
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TennoHocutenun DOWCAL™

HV|3|<0TeMHepaTypr|e TEenJOHOCUTEITN Ha OCHOBE VIHI'VI6I/IpOBaHHbIX rnukonemn

PyKOBO,EI,CTBO no NpoAyKTaM, a TakKe No NPOoeKTUpoOBaHUIKD, MOHTaXy U SKCnJtyataumn CUCTEM

[ns nonyyeHus 6onee nogpobHon BecnnaTHble MmexxayHapoaHble 3BoHkM® +800 36 94 63 67 www.DOWCAL.com
nHdopmaummn obpalyantecs: MnaTHeIn HOMep TenedoHa +31 115 67 2626
dakc +31 115 67 4704
'pynna nHgopmmpoBaHus knveHToB Dow
epbepT-Oay-Ber, 5 www.dow.com/assistance/dowcig.htm
4542 — TepHéseH
Huoepnangb! * BecnnatHble 3BOHKM 13 ABCTpuK, Benbrum, Januu, GuHnaHoun,

®dpaHumn, Nepmannm, Benrpumn, Upnangum, Ntanumn, HnoepnaxHaos,
Hopseruu, MopTtyranuu, Vicnannu, Weeuun, LLsenuapum n
BenvkobputaHum.

YBEOOMINEHNE

He noppasymeBaeTcsi HUKAKOro OCBOGOXAEHWS OT OEMCTBUA NaTeHTOB, BrafesibLeM KOTOpbIX sIBNseTcs komnaHus Dow unu apyrve nvua.
Mockonbky ycrnoBuUsi UCMOMb30BaHUSI U NPUMEHNMOE 3aKOHOAATENbCTBO MOrYT pa3nuuyaTthbCsi B PasHblX CTpaHax, a Takke Bpemsi OT BPeMeHM
M3MEeHSITbCS, TO 3akasuuk SIBMSETCS OTBETCTBEHHbIM 3a ONpeAerieHue NPUrodHOCTU MNpOAYKTOB U MHGOPMauuM B AaHHOM AOKYMEHTE AnNs
ucnonb3oBaHna 3aka3unkom, a Takke 3a obecrneyeHve COOTBETCTBUS paboumx MECT M MpaBwun yTUIM3auuyM NPUMEHUMbIM 3aKOHaM U ApYrum
ochuumarnbHbIM MOCTaHOBREHNAM. MpoayKkumus, O KOTOPOW FOBOPUTCS B HAacCTOSILLEM [OKYMEHTE, MOXeT OTCYTCTBOBaTb B MpodaXe Wnu xe
npofaBaTbCs HE BO BCEX TEX CTPaHaXx, rAe OCYLLECTBSIET CBOK AESATENbHOCTb KOMNaHus Dow. 3asiBrieHHoe NpUMEHEHUE NPOAYKLMM MOXET ObiTb
paspelleHo He BO BCex cTpaHax. Komnauuss Dow He npuHUMaeT Ha cebsi kakoW-nnbo OTBETCTBEHHOCTU WNKU 06s3aTenbCTB B OTHOLLEHWM
MHdopMaummn, copepxallencs B AaHHOM AokymeHTe. Ccbinku Ha "Dow" wmrm "Komnanuio" o3HavaloT topuamdeckoe nuuo Dow, npopatoliee
npoaykumio 3akasuumky, ecnu B siBHOM popmMe He ykasaHo nHoe. HUIKAKUE FTAPAHTUM HE NPEOOCTABNAKOTCA. BCE MOOPA3YMEBAEMbBIE
FAPAHTU TOBAPHOCTU NNBO MPUITOAHOCTW ANA KOHKPETHOMO HA3HAYEHUSA UCKIMKOYAKOTCA B NPAMON ®OPME.
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dopma Ne 180-01455-0713 AMS ®m™ ToBapHbI 3Hak The Dow Chemical Company ("Dow") unv eé godepHei koMnaHun.
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