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Experts in Thermostatics

Korga Ba)<kHa
Ka>X1ad Menoyb

TepmocTaTupylouiee 060pya0BaHmMe Ans hapmaLeBTNHeCKON
MPOMbILINEHHOCTV 11 Hay4YHbIX UCCNe0BaHUM

www.memmert.com | www.atmosafe.net




[ lapTHep
B 1CCNefoBaHMAX
A NPOW3BOACTBE

HekoTopbiM HeobxoamM nokow. Hanpumep, kprctannam benka. OxnaxaatoLime
MHKyDaTOpbI C 3neMeHTaMm [enbTbe CMOryT 0DeCneumTs UX POCT NPU HEW3MEHHO
TOYHOW TemmnepaType U MOAHOM OTCYTCTBUM BUOPALIAI.

Bcem HeobxomyMa HaaexXHOCTb 1 Be3onacHoCTb paboThl. He ncknioyeHie

W MepCoHar, 3aHAMAIOLLMACA UCTIbITAaHVSMW Ha TEPMOCTATUPYIOLIEM
000pyaoBaHMK. OH HOMKEH ObiTb YBEPEH B TOM, UTO JONTOBPEMEHHbIE
WCTbITaHUS HE MPEPBET HeLITaTHas CUTyaLys, U 00pa3Lbl CMOTYT XPaHWUTLCS NpK
MOCTOAHHOW TeMMEepaType 11 BNaXHOCTU MHOTVE rofbl.

He BCeM HyxeH WMPOKMA finana3oH TemMnepatyp. [ns Lenen broxymmun ects
BO3MOXHOCTb BbiOpaTh CO, MHKY6aTOP 113 LMPOKOrO CNeKTpa MOeNel 1 npocTo
KaCTOMM3POBaTb CBOW COOCTBEHHBIM Memmert INCOmed.

Takoe 1CK4UTENbHOE BHUMaHYIE KTPeOOBaHMAM KNVEHTa Ye Ha NPOTSXEHNN
65 neT [leNnaeT Hac HafleXHbIM NapTHEPOM B 0BNACT hapMaLEeBTUHECKON
MPOMBILLNEHHOCT U MEAULHCKMX UCCTIEA0BaHWN. VIMEHHO BHUMaHMe

K MefbYanlLiMM AeTansm onpefenser yHKanbHoe Ka4ecTBo Hallero
TepMocTaTvpyioLLero 0bopyaosaHus. A TOT GakT, YTO BCe NPOAYKTHI NOAHOCTBIO
pa3paboTaHbl 1 NPOM3BELEHb Ha CODCTBEHHOM 3aBOAE, AENAET HAC NMepamMm
B 00nacTu TexHonorun TepmoctatupoBaHus. 100% AtmoSAFE — 370 Halle
obelLaHve, Y10 Bbl nonyynTe 1aeansHoO NOAXOASALLYIO Cpefy BO BCex npubopax.
Y10 eLLe Mbl MoK Obl cenats Ans Bac?
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NHkybaTop CO, mHkybatop
MukpoGuonorus KneTouHas Guonorus
Crepunu3zatop Knumatudeckas kamepa
MukpoGuonorus MukpoGuonorus

Oxnaxpatowmi 1Hkybatop
MukpoGuonorus, cTpykTypHas Guonorus
W UCnbITaHMe CTabunbHOCTU

VicnbiTaTenbHble TemnepatypHble Kamepsbl
WcnbiTaHne cTabunbHoCTH

CywwnbHble Wwkadel
MpoGonoaroToBKa 1 NPOU3BOACTBO

Tevnepatypa | Braxwocts | co.wm0,____|

Knumatnyeckas Kamepa MoCTOAHHbIX yCJ'IOBVIVI
WcnbiTaHne cTabmnbHOCTY

BogaHble OaHu
MukpoGuonorus

MapatrHoBbIe CyWnbHbIe WKapebl
KnetouHas 6uonorus

AcnbiTatenbHble Kamepbl
WcnbiTaHne cTabunbHOCTY

Kamepa BnaxHocTu
WcnbiTaHue crabunbHocTy

Knumatuyeckas kamepa
WcnbitaHne cTabunbHOCTY B COOTBETCTBUN
co craHpaptom ICH

Temnepartypa BnaxHoctb

OxnaxpaloLue MHKY6aTopbl ANs XpaHeHs
WNHKy6auws B HeKOHAULMOHNPYEMbIX
MOMELLEHUSX 1 NPU NOCTOSHHOM TemnepaType

TemnepaTtypa

Towncparypa | Bayw |

BakyyMmHbI/ CyWMAbHBEIN WKadh
MpoGornoaroToBKa 1 NPOU3BOACTBO

Temnepatypa BnaxHocTb m

Knumatnyeckas kamepa NOCTOSIHHbIX YCNOBUM
WcnbitaHne ¢oTocTabunbHOCTU

Knumatudeckas kamepa noctoaHHbIX YCI0BMM Oxnaxpnaiowni BakyyMHbIA CyLINAbHbIA WKad
BblpawymBaHme pacteHun Mwukpo6uonorus, KnetouHas Guonorus 1

....................................................................................... npOGO"Oﬂ,rOTOBKa
Knumatvyeckas kamepa

CTabunbHOCTb B COOTBETCTBUM €O CTaHAapToM ICH,
UCMbITaHUS MaTepuanos, hoTocTabunbHOCTb




4

NCTbITAHNE CTAB/Hb—(OCTM/KﬂETOQHAﬂ EMOHOW\R/\/\MKPOBMOFOFMQ/CTWK'\/PHAQ puonorns

CO, UHKYBATOP
INCOmed

000
108 | 153 | 246 nuTpos

o1 +20 °C jo +50 °C| 88 - 97 % otH. BN
7 Mozynen Ans uneanbHoN HacTpomrKi

Kamepa, U3roToBneHHas 13 3neKTpononmpo-
BaHHOW GecloBHOM CTanu? KOHTponb YpoBHS
kucnopopa? MporpamMmHoe oGecneyerme “Celsius”
ANS NPOrpaMMMPOBaHNA 1 AOKYMEHTUPOBaHMA
pe3ynbTaTo? C1CTEMa aKTUBHOMO KOHTPONS
BnaxHoctt o1 40 0o 97 % otH. Bn.? [Ing ewe
Gonbluero ynobcrea 1 GesonacHocT 6a3osast
mopens CO, nHkybatopa Memmert INCOmed,
MOXeT ObITb Nerko aaanT1poBaHa ¢ NOMOLLbIO
7 [ONONHWTENbHBIX MOLYNEN. U, KOHEYHO, BCe
0a30Bble MOZENM OCHaLLEHbI MPOrPaMMON

4 yacosow ctepunmsaumu npu 160 °C.

bnaronapst Harpesy C LWECTW CTOPOH, Batun
06pa3Lbl MOryT 6e30MacHO XpaHWUTLCH MpH
NOCTOAHHBIX YCTIOBUSX B MIOOOM TO4KE KaMepbl.
OnHOPOAHOCTS TeMNEPaTYPbl TakKe NOfAepXN-
BAETCA C MOMOLLBIO anioMUHUEBOI TENONpPoBO-
[iAlen pyDallku, KoTopas B Cly4ae OTKIIHeHNs
MEKTPUYECTBA CITYXMT aKKYMYNATOPOM Tenna.

CO, unkybatop
C Hay4HOW TOYKM 3pPeHus

VneanbHble YCOBMS CTPOro OnpefeneHsl; NOCToAHHas Temnepatypa no BceMy obbemy UHKybaTopa,
MaKCUManbHO BO3MOXHAs BNIAXHOCTb ANA NPeoTBPaLLEHNS OCMOTYECKMX KonebaHuii, Ho

0e3 0bpa3oBaHMs KoHeHcaTa. [a30Bas cpefa AOMKHA NOAOMPATLCS MHAMBMAYANbHO W ObITh
rapaHTMPOBaHHO CTabMAbHOM NpK exeaHeBHoM pabote. OOOpyAOBaHME ONXHO He TOMbKO Nerko
HaCTPaMBaTbCS, HO 11 NErKo OYMLIATLCS, M Ae3NHDULMPOBATLCA. HKYOaTOphl AN KYNbTUBMPOBAHMS
in-vitro JonxHsl yaosnetsopaTs TpeboBannsmM GCCP (Good Cell Culture Practice). Cosnatue
000pya0BaHNs, NOAXOAALLEro N0 BCEM KPUTEPUAM, MOXET NoKa3aThCsl MPOCTON 3afayei, Ho And ee
peanu3aLmmn Ha npakTKe TPeDYIOTCA BbICOKMI YpOBEHb NPOMECCHOHANM3MA, TEXHUYECKIIE HABBIKY,
Pa3yMHbI MOAXOA ¥ ODLWMPHbIE 3HAaHMA TpeboBaHNI, NpeabaBAfeMbIX B TabopaTopui.

bonee noapobHyio MHQOPMALMIO Bbl CMOXETe HalTh B CTaTbe:

.Warum wir endlich eine Good Cell Culture Practice brauchen!” (3a4em HyxeH ctangapt GCCP?),
npoceccop epxaps YHTeperep, AUnnom B 0bnactit in-vitro Gronoruu MHctutyTa MonekynapHou
Buonoruu, xypHan Biospectrum 12/08

Mbi 3HaeM Kak:
JloCTMYb MMHMMaNbHO BO3MOXHOM

TV LMPKYNALMKA BO3ayXa B MHKYyOaTope
Yem MeHblUe LMPKYASLUMA BO3yXa B MHKyDaTope, Tem fyyLue. Moyemy
I e? bnarofaps Npocnoke BaxHOro Bo3ayxa, KOTopbii 0bpasyeTcs

Haf 06pa3Liom, comepXalumm Bnary, bakTepransHble KynbTypbl He
BbiCbIXaloT. EC e NpyMeHsIeTcs MpUHYAUTENbHas BEHTANALWS, 3TOT
CTI0V1 Pa3pyLUAeTes U 3aMeLLaeTcs TenbIM BO3fyXOM, B Pe3yfisTaTe Yero
KynbTypa 00e3BOXMBAETCA.

OLHOPOAHOCTb MOKa3aHWU TemMMepaTypbl, U3MEpPEHHOM B 27 To4Kax
HKyGaTopa Memmert, AeMOHCTPUPYET, 4o, Gnarofaps NPeBOCXOAHOMY
COYeTaHMI0 TOYHOTO KOHTPONS TeMNepPaTyphl M Harpesa Co BCex
CTOPOH, BO3AYLIHAA LMPKYAALMA B OONbLIMHCTBE Clly4aeB ABASETCS
HeoOsi3aTenbHoOM. [laxe B kKamepax 0O0beMoM 749 n. MakcuMansHoe
0TKNOHeHwe Temnepatypsl npy 37 °C 1 ecTeCTBEHHON KOHBEKLN
HUKOrAa He npesbilwaeT +/- 0,7 K. Mpy HeobXommMmocTyt BEHTURALAM
11 MOAHOM 3arpy3Ke KaMepbl, CKOPOCTb MPUHYANTENbHOW KOHBEKLIM
MOXeT ObiTb TOYHO HacTpoeHa (0 - 100 %, ¢ warom 10 %). Kpome Toro,
BCe MHKyDaTopbl Memmert MONHOCTbIO COOTBETCTBYIOT TPEOOBAHMSAM
craHpapra DIN 12880:2007-05!
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INCOmed
CepTnduKaT MeaNLIMHCKOrO V3aenis

CO, nHkybatop Memmert INCOmed ceptudmumposar B Espone kaklla
KNacc MeAVLMHCKUX U3Lennn ANs 3KCTPakopnopansHoro onnoaoTBopeHs
n BrocuHTesa. CE MapkupoBka Ha 060pyaoBaHMM BKITIOY3ET MOMETKY
1275, 0603HaualoLLy0 YNONHOMOYEHHbIV OpraH No cepTuduKaumm —

LGA InterCert GmbH.

Bpsa nu kakas-nbo 0bnact MeAMLMHBI, KpOME PenpofiyKTHBHON
MELVUMHBI, NPeAbABAseT Oonee BbiCokMe TpebOBaHUs K NCMONb3yeMoMy
060pynoBaHio. HoBast XM3Hb CO30aETCA B YCIIOBHMAX BbICOKOTEXHO-
NOTUYHBIX NabopaTopyit, No3TOMy TpeboBaHMA KKayecTBy Matepuanos
1 060pyOBaHVA YPe3BbI4aIIHO BbICOKM, YTODbI MaKCUManbHO 3alUTTh
YyBCTBUTENbHbIE K BHELUHUM (hakTopaM ALEKNeTKH, CNepMaTo3onsl v
31roTbl.

Bbicokas TOYHOCTb 11 HafiexHocTb CO, MHkybaTopa MrpaioT pelalollyio
poflb B NPOLIECCE 3KCTPaKopropansbHoro onaoaoTBoperus. Manenwue
oTknoHeHna coepxarua CO, B BO3fyxe TeMnepaTypbl WK BNaXHOCT/
MOTYT NOBAMUSTL Ha Pa3BUTVIE KNETOKBO BpeMs BblpalLyBaHys. Mo 3Tim
npu4nHam Memmert paspabotan coberserbit CO, nHky6atop INCOmed,
NpY3HaHHBIA B KayecTBe MeayLmMHckoro obopynosanus. CootBetcTame lla
Knaccy MeanLMHCKUA n3aenui noatsepxaaer, 4to sce CO, MHKybaTopsl
Memmert nonHoCTbI0 YA0BNETBOPAIOT 6330BbIM TpeDOBaHMAM
EBponenckon Avpektebl 0 MeanumHckux Msgennax 93/42/EEC.

KOMMPECCOPHbIIA OXJTAX-
AAIOLLNIA NHKYBATOP ICP.

53 1108 | 256 | 449 | 749 nvTpos
ot -5 °C go +60 °C (ICP55)
or-12 °C go +60 °C (ICP110 go 750)

Mpn HeobXoaMMOCT MHKYOaLMM BonbLIoro
Konn4ecta 00pa3LioB, Bbl MOXETE PaCHTbIBATH Ha
npeaenbHo SMMEKTVBHbIE OXNaXAAIOLLME MHKYOATOPbI
ICP. Tem Gonee, 4To NPU MCMONb30BAHMM ManeHbKyX
MOfieNen, HekoTopble BaNWAaLIVIOHHbIE YPOBHU MOTyT
ObITb HENPUrOAHBIMI L1191 MCTIOMB30BAHMS.

OxnaxpaoLLye KOMMPeccopHble MHKybaTopl
Memmert obecneqrBaioT ObICTPOE M TO4HOE
YepesioBaHme (ha3 Harpesa 1 OXNaXaEeHMS.
bnarofaps pa3paboTaHHON TEXHONOMAM KOHTPOT,
TeMnNepaTypa [OCTUraeT 3aaHHOr0 3HaueHns be3
NWLLIHKX 3HEPro3aTpaT Ha Harpes 1 be3 peskux
konebaHui. MoMMMO 3T0ro KOMMPECCopHble
VHKy6aTopbl Memmert oTMYaIoTCs NOMHBIM
OTCYTCTBMEM WYyMa BO Bpems paboTl.

Ecnm Bam HyXeH 0COBEHHO TO4YHBIM KOHTPOMb
TEMNepaTypbl B COYETaHMM C HU3KVIM YPOBHEM
LWyMa ¥ OTCYTCTBMEM BMOPALIMIA, TO OXNaxaaloLLye
MHKyOaTopsl Memmert ¢ TexHonoruein MenbTse,
obecneurBatoLLe TeMNepaTypy Kamephbl B
avnanasoHe o1 0 go +70 °C, npeBOCXOAHO NOLOMAYT
On9 BbINOAHEHs Balumx 3aday.

BO3MOXXHOCTW NPUMEHEHNSA

OnpeneneHme KONMYEeCTBa KOMOHUM
MUKPOOPraHn3MoB

NHkybaum

KynbTvBMpOBaHMe Npy Temnepatypax Boile
W HWXE KOMHATHOM

“Onpenenetue BMK5 1 BNK7

[ns nonyyenns bonee noapobHow MH opMaLmm
0 MpenMmyLLEecTBax HoBbIX Npubopos Memmert,
Mbl pekOMeHZyeM BaM npocMoTpeTs Hally
Opouwiopy ,10 npuumH BbIGPaTE Memmert”,
MpocTo OTMpaBbTe NUCbMO Ha afipec
sales@memmert.com 11 ykaxwre kakoe 0bopyzo-
BaHWe Bac MHTepecyeT, v Mbl NPELOCTaBUM BCIO
HeoOXomMMYyIo MHDOpPMaLIMIo!
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OXNAXIAIOLVE UHKYBATOPbI
C TEXHOMOTVIEN MENbTBE IPP

3253108 | 256 | 749 nuTpos
o010 °Cpo+70 °C

JIErkuin KOHTPOMb 1 Ype3BbIYaiHO Manble Koneba-
HIS TeMNePaTypbl, HNA3KMI YpoBeHs BUOPaLmMy

V1 BNevaTnsioLans sHeproadhekTMBHOCTb fatoT
LONONHNTENbHbIE NPeViMYLLECTBa OXNAaXAAIOLMM
VHKybatopam Memmert Ha OCHOBE TEXHONO VM
MenbTbe. CoBPeMeHHbIe METOAbI MCCIeA0BaHMA

B KNeToYHoM Buonoriu, MMMyHonorim, apma-
konoruu, brotexHonorm 1 broaHanutke
LOMKHbI ObITb BOCMIPOM3BOAMMBIMY, @ Pe3yfbTaTbl
BOMXHbI (PUKCMPOBATLCA B CTPOTO OMpefeneHHblx
ycnosyax. OxnaxnaaioLye Hkyoatopsl Memmert
C TexHonoruen MenbTbe He NpocTo obnasaioT
TpebyembIM YPOBHEM TOYHOCTH, HO, KPOME TOro,
00ecne4mBaloT NPaKTYECKN NONHOE OTCYTCTBME
BVOPaLIA N HEMPeB30MAEHHYIO 3HEPro3hdekTHB-
HOCTb, TakKaK, B OTK4Ye OT TeXHONOTUM C MCMO-
Nb30BaHMeM KOMMPeccopa, 3Heprus 3aTpa4nBaeTca
TONbKO B MPOLIECCaX HarpeBaHua U OXNaXaeHs.
MpenMyLLecTBa: pUCKBbICXaHNs obpasLia CTaHo-
BUTCA MUHMMaNbHBIM, Tak kak hopM1pOBaHMe
KOHfeHcaTa B NpoLiecce OXMaxaeHNs NPOUCXOANT
BHe paboyeit kamepsbl Ha anemeHTax MenbTse.
WHkyGaTopsl cepun IPP He TpebyioT MCronb3oBaHUs
KOMNPECcopa, 4TO MO3BONAET C3KOHOMUTL paboyee
MPOCTPaHCTBO B NabopaTopunt.

Mpy HeobXOAMMOCTU BbICTPONA 1 TOYHOM CMeHb
TEMMepaTypHOro NPOMINA MEXAY HarpesoM 1
OXNaXaeHVeM, Crieayer BbiopaTh 13 MopThonmo
Memmert koMnpeccopHbie oxnaxzaatoLLme
VIHKYDATOpbI C PabOYMM JManasoHoM ot

-12°C po +60 °C.

Mbl Gyaem pafipl NpeaocTasnT, Bam
[JONONHUTENbHYIO MHOPMaLWIO!

MpOCTO NO3BOHNTE HAM WV HanMLIKTE Ha
sales@memmert.com

[prmeHeHwe |PP:
Kpvictannorpadus 6enkos

B Halwwx MHKybaTOpax YyBCTBUTENbHbIE KPUCTANbl GeKa MOryT pacTy
HemensmMmu MAn axe MecslaMu, Npy NoCTOSHHOW NoaaepXrBaemon
Temnepatype B AnanasoHe ot +4 °C go +20 °C , yto obecneyrisaer
HeoOXOAMMYI0 CKOPOCTb POCTA NPW NPaKTAYECKy MOHOM OTCYTCTBUM
BMOpaLNIL.

bnarofaps MUHYManbHOMY YPOBHIO BUOpaLMM 1 TOYHOMY MOAAEPXaHMIo
3a[laHHol TeMnepaTypbl, onaxaalolme 1Hkybatopsl Memmert no3gongior
ANUTENbHOE BPeMS YCMELHO COXPaHsTb 3aroTOBKU ANS KPWUCTanin3aLmm.

B LoMonHeHe KHM3KOMY YPOBHIO LWyMa W MUHWManbHOW BUOpaLmuu,
BO3MOXHOCTb TOYHOTO KOHTPONS NapaMeTpoB MHKybaTopa urpaet
BaXHeMwWyio pofb B NPoLecce KpUCTanam3awmm, Tak kak konebanus
TEMMepaTypbl MOTYT 0Ka3blBaTh BAUAHME HA BOCMPOM3BOAMMOCTb
npouecca pocta KpUCTannos, 0CobeHHO Bo Bpems (asbl HyKneauuu.

10 net Ha3ag Memmert ynanoce afanTMpoBath TexHONoruio MensTbe
AN NpuMeHeHns B nabopatopun, obecneynBas Harpes U oxnaxaeHve
OfIHOW CKCTEMON. DnemMeHT MeflbTbe B MHKYDATOpe MK KNMMaTUYECKON
kamepe nepekmioyaetca 1o 18,000 pa3s B cekyHAy, YTO NO3BONAET AOCTUYb
4pe3BbIYaNHO TOYHOrO KOHTPONS TeMnepaTypbl.

BO3MOXXHOCTW NMPUMEHEHWSA

Onpeﬂ,eneHme KONMYECTBa KOMOHUM
MUKPOOpPraHn3MoB

KynbTVBMpOBaHMe NpK TemnepaTypax Bbille
W HWXE KOMHATHOM

Onpegnenenve BIMKS v bMK7



NCNbITAHWE CT/\BHHbHOC'M/KﬂETO%H/\R BMOJ’\QF/H/\M<POEMOHO’MSJ/('PVKTWH/\R puonorng 7

MprmeHerwe |CH:
McnbiTaHme cTabunbHOCTV COLLBETUM KOHOMK

LBeruapckon komnaHun Ai Fame GmbH BriepBble B Mype yaanoch

Cfienatb aKTVBHble BelecTBa KOHOMAY BOZOPACTBOPMMBIMY, YTO

No3BONAET Nerko Ux nepepadatbiBath. JIUCTbA, NOYKY, MbiNbLa U CeMEeHa

TeNANYHO BbIPALLEHHOW KOHOMAW WCNOMb3YIOTCA ANS NPOW3BOACTBA

NMKepoB 1 CpencTs Ans OopbObl C BpeanTenimy B CENbCKOM XO3SICTBE.
MexnayHapoaHbi ctaHaapt GMP yxe 6bin BHepeH Komnanuen B 2010

rofly, OTKpbIB NyTb KMCNONb30BAHMIO 3TVIX BELLECTB B (hapMaLeBTUKe.
[lanbHenwen Lenbio ABAAETCA NONYYEHME Pa3NNYHbIX KOMMOHEHTOB 13 |
LiBETKOB W MblfbLibl KOHOMAW NyTeM 3KCTPaKLWW NOA BEICOKVM AaBNeHneM "
LN UCTIONb30BaHMA B KayecTBe (hapMalLieBTUYECKMX CyOCTaHLMNA.

[INA CNbITaHNMI Ha CTabMABbHOCTb COLLBETWI KOHOMAW B COOTBETCTBUM C
avpextmBon |ICH, ncnbitatenbHas nabopatopus Ai Lab Swiss ucnonb3yet
KnumaTnyeckylo kamepy ICH npowssoactea Memmert. Mpobbl nognexat
BbIEpPXMBaHMIO Npy Temnepatype +25 °C 1 OTHOCUTENbHOW BNaXHOCTM

Bo3ayxa 60 % B TeyeHWe rofa. B CBA3W C AANTENLHOCTBIO NPOBEAEHMSA

[LaHHOTO TecTa, 0CODEHHO BaXHBIMU YCIIOBMSMU SBASIOTCA NOAAEPXaHMe

TeMnepaTypbl U BNaXHOCTV B CTPOrOM COOTBETCBUW C YCNOBMAMM TeCTa,

a TakXe HenpepbIBHOCTb paboTbl 1 AOKYMEHTUPOBAHMA Pe3ynbTaTos

NCMbITaHWA.

MprmeHerwe IPS:
MHKyOaLws BakTepun, BbI3bIBAIOLMX Kapuec

Ecnu Tpebyemas Temnepatypa UHKybaumm coctasnset +37 °C, To Npu BbICOKOM TeMnepaType
BO3[lyXa B CAMOM MOMeLLeHUY, GOMBLIMHCTBO MHKYOaTOpOB OKaxyTcs GecnonesHbimm. Ho
TONbKO He OXNaxaalolme UHKybaTops! IPS ¢ anemeHTaMu MenbTbe, C NOMOLLBIO KOTOPbIX
YIAeTCs HafeXHO OXNaxaaTb Cpedy B MHKYOaTope, Npu 3TOM SKOHOMS 31EKTPOIHEPTUIO.

Mo maHHbIM BO3 (BcemmpHon OpraHmsaumn 3apaBooxpaHeris) o1 60 10 90 % WIKONMbHIKOB

1 BOMBLIMHCTBO B3POCALIX B Pa3BUTLIX CTPaHax MUpa CTpajaloT oT Kapueca. Meamarpuyeckoe
otaeneHve KnuHuyeckoro yHuBepcuTeta fecceHa 1 Mapbypra 0ObABKO BOWHY 3TOMY LUMPOKO
pacnpocTpaHeHHOMY 3ab0NeBaHMIO U aKTUBHO 3aHUMAETCA HayyYHbIMW UCCNefoBaHUAMY B 3TOM
obnactir. OfHWM 13 BaXHbIX LWaroB knobefe Haf Kapuecom ABNAETCH CO3MaHMe UCKYCCTBEHHOrO
aHanora, VIMUTMPYIOLLEro NpoLecckl, npoTekaloLLme B NoN0CTU pTa, A9 YCKOPEHHOro Noay4YeHus
Mofien pa3BuTWA 3abonesaHus. B xode 3kcneprMeHTa MoaenbHble 06pa3ubl XpaHATCS B
oxnaxgalolyem uHkybatope Memmert IPS, npu 3ToMm Temnepatypa uHKybaummu ocTaeTcs Ha
nocTosiHHoM ypoBHe (+37 °C). OHako NeToM Temnepatypa B yMEPEHHOM KNMMaTUyeckom
nosice lecceHa 1 Mapbypra, rae pacnonoxXeH YHUBePCUTET, MOXET focTuraTb +35 °C, 4To
TpebyeT NCNoNb3oBaHMA oxnaxaaloLLero nHkybatopa, NockonbKy CTaHAapTHble MOZENN C 3ToM
3afia4en BPAS MM CNPaBATCA.

MHKYBUPOBAHWE B HEKOHAWLI-
MOHMPYEMbIX MOMELLIEHUAX

OxnaxpatoLye kamepsl xpaHerus Mentbe IPS
aeanbHoO NOAXOAAT NS MHKybaummn B
HEKOHAULMOHMPYEMbIX MOMELLEHUAX Mpy
MOCTOSHHBIX TEMMepaTypax.

KNTMMATUYECKAA KAMEPA ICH

108 | 256 | 749 nantpos
o1-10 °C po +60 °C
OTHocuTenbHaa BnaxHocts o1 10 o 80 %

HenpeB30o/aeHHas TO4HOCTb 1 PaBHOMEPHOCTb NOAAEPXaHNA
TeMnepaTypbl ¥ BlaxHOCTV B kamepax ICH fenatot nx

OBHUM 13 MVPOBbIX MEPOB CPEAN KIMMATUHECKOro
000pyR0BaHMS. TlepeHOC 3Hepruy - MpUYeM HeBaXHO, Tenna
MNK XONOfia - OCYLLECTBNAETCA Dnarofaps BO3AYLIHOW pybaluke,
PACMONOXEHHON Ha YeTbIpex CTOPOHaX BHYTPEHHEeN Kamepbl.
bnarogaps abconioTHo repmMeTH4HOMY MCMONHeHVIo, kaMepa

ICH He TpebyeT 1Cnonb30BaHMs BOfbl NOCAE AOCTVKEHMS
YCTaHOBJIEHHbIX 3Ha4eHW TemnepaTypbl U BAaXHOCTU Npu
yCNoBYK, YTO iBepb NpbOopa NAOTHO 3aKpbiTa.

bnarofaps Hanu4mMio NOACTBETKY, KnumaTudeckas kamepa ICH L
yOoBIeTBOpseT TpeboBaHMAM cTaHgapTa ICH Q1B (option 2),
4TO NO3BONAET NPOBOANTL WCMbITaHS B MONHOM COOTBETCTBIM
C 3TUM CTaHLApPTOM. B Ka4ecTBe UCTOYHVKOB U3y4eHus
MCMONb3yIOTCs CTaHAAPTHbIe Namnbl benoro ceeta (D65, 6500 K)
1 YO-UCTO4HMK CO CekTpanbHbIM AnanasoHomM 320 - 400 Hw,
MOLLHOCTbIO 8 BT/M? C MHTEHCMBHOCTBIO 0Kono 8000 fik.

Mogens ICH C cHabxera konTponnepom CO,u cicremont NDIR.

VcnbiTaHe CrabunbHOCTH

ICH Q1A (R2) and Q1B, option 2
WHO, GMP, GLP

EMA, ASEAN
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AYECKASI KAMEPA
MOCTOAHHbIX YCNOBUI HPP

108 | 256 | 749 nutpos
or0 °C go +70 °C
OTHOCKTENbHAA BNAXHOCTb
o110 10 90 %

100% AtmoSAFE! OcHoBHas 3agada Knumatu-
4Yeckux kamep - 310 GecnepeborHas 1 HaaexHas
paboTa B Te4eHUM MHOMWX NeT. Pasymeercs,
HUKOMY He XOTenock Obl GecrokonTses 0
BO3MOXHbIX Mpobnemax B XOAe ANUTENbHbIX
vcnbiTaHniA. TexHonorus MenbTbe, NprmeHseMasn

B KIMMaTueckvx kamepax Memmert HPP, nenaet
BO3MOXHbIM NPeaenbHO TOYHOE perynMpoBaHie
TeMNepaTypbl BO BPeMA NPOBEAEHVA UCTbITaHNI,
W He TpebyeT JOMOMHUTENBHOTO 0BCNYXMBaHMS,
Hanpumep, CMeHbl XNafareHTa, kakB KoMnpec-
COpHOM TexHonorn. Mockonsky 3hhekTVBHOCTb
3nemeHToB [enbTbe nocne AOCTUKEHNS 3afaHHOM
TeMNepaTypbl 3HAYNTENBHO BILLE, YeM B
TPAAMLMOHHBIX KIMMATUHeCKMX Kamepax, U Tak
KaK VX NPOV3BOACTBO OKa3bIBAET 3HAYMTENbHO
MeHbLLee BNNAHVE Ha OKPYXaloLLYyio Cpedy,
KAMMaTH4eckue kamepbl NOCTOHHbIX ycnoBui HPP
OCTaBARIOT MVHUMANbHBIV YINEePOLHbIA ClIeq.

BO3MOXXHOCTW NPUMEHEHNSA

VcnbitaHus crabunsHoctn cornacHo ICH QIA,
WHO, GMP, GLP, EMA, ASEAN

BbIpalL{VBaH/ie HACEKOMBbIX, MbILLIEV, PbiO

BbipalLyBaHye pacTteruit /

Mbl 3HaeM Kak:
SKOHOMUTb 3Hepruio B nabopatopum

Tema 3Hepro3ddeKkTMBHOCTY B (DapMaLeBTUYECKON NPOMBILLIEHHOCTM
0bcyxaaetcs yxe faBHO. SHeprocbeperalolLiee nabopatopHoe 0bopyaoBaHe
3HAYMTENbHO CHUXKAET 3KCMNyaTaLMOHHbIE PACcX0dbl W, MOMUMO 3TOFO,
3KOMOrn4eckas CepTMdUKaLMA ABAAETCA BaXHOW YaCTbio CUCTEMDI
MeHe[XMeHTa Ka4ecTBa OKpyxaloLen cpedbl. Cneayet OTMeTUTb, YTO BCe
npoaykTsl Memmert, B KOTOPbIX peany30BaHa TEXHONOMA KOHBEKLMOHHOMO
HarpeBa WM OXNaXAeHUs C NOMOLLbIO KOMMPECCopa, CKOHCTPYVPOBaHbI
TaK, 4T00bI CBECTW NOTPeONEHMe 3HEPrUM K MUHUMYMY, Gnaroaaps
/ICNOMb30BaHMIO TEMIOM30MALMOHHbIX MaTepUanos, YH1KansHoro
3/1eKTPOHHOTO KOHTPOMINIEPa TeMNepaTypbl M TEXHONOTUM HarpeBa Cpefpl

O BCEX CTOPOH. TeM He MeHee, YToDbl CiienaTb KnvmaTiyeckue Kameps
DEeUCTBATENBHO SKOHOMUYHBIM HYXXHbI MHHBALMOHHbIE 1AEU, Takue Kak
TexHonorvs MensTbe. [encTBITENbHO WPOKWA CekTp npofykToB Memmert
Ha OCHOBE TeXHONOMMW [enbTbe ANA HarpeBaHWA U OXNAaXAEHNS, TakvX Kak
OXNaxaaoLLe MHKYDATOPbI, KNMMATNYeCKHe KaMepbl NOCTOSHHBIX YCNOBWI,
Kamepbl MOCTOSIHHbIX YCNOBUIA NS UCTIbITaHWI CTaDWIbHOCTI, Kamepb! fi1s
XpaHeHs, BakyyMHbIe LKadbl C OXNaXaeHeM 1 oxnaxaaloLuye BOAAHbIE
aHn - 10 CviX Mop He NpeB30WEH HI OfIHVM B MUPE MPOV3BOANTENEM.

B oT/4ve OT KOMMPECCOPHOV TeXHONOTMM, TexHoNors MenbTbe 0cobeHHO
3KOHOMWYHa Mpy Temnepatypax, 6n3KyX KoKpy3aloLLel cpesie, NoToMy

4TO 3HEPrMf TPATUTCS TOMbKO Ha MPOLIECChl HarpeBaHNs Mnn oxnaxaeHns. K
TOMY Xe NPOLECChI V3MEHeHys TeMnepaTypbl B KaMepe MoryT ObiTb a0CONIOTHO

TOYHO OTPEryNNpPOBaHsbI. /

TexHonorus MenbTbe U KOMMpPeCCcOpHas TeXHONOrns
250 Barr — @ Komnpeccopas TexHonorus B Texvonorva Menstoe

200 Batr
150 Bart
100 Batr

50 Barr

0 Barr

[0 90 % 3KOHOMMM NOTPEDNEHNS 3HEPruM Npu TemnepaType
BHelUHel cpedpl 22 °C
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MpumeHeHve HPP: BbipallyBaHme pblo

C momoulpto MOensHOro Braa puib [aro-pepro (nat. Danio rerio) B YHuBepcuTeTe [eHTa NPpoBOAATCS
MICCIEN0BaHNA HACNEACTBEHHOMO 3a00NeBaHIA CepeYHO-COCYAMCTON CACTEMBI, XapaKTepy3yioLEerocs
nopaxxeHreM COBMMHITENbHOM TKaHW M NPOSBASIOLIETOCS B BIAE PACTSXEHIS KDOBEHOCHBIX COCYAIOB,
aHeBPW3M, a TakXe NOBbILIEHHOM PACTAXMMOCTU KOXW 1 CYCTaBOB.

[ing ycnewwHoro pocta v pa3suTvs pbibbl [aHro-pepro TpebyioT MakcMansHO COKOMHOM cpefbl.

[inq 31X Uenen B yHMBepcKTeTe [eHTa MCMONb3YIOT UCMOMB3YIOT KNMMATUHECKYIO KaMepy NOCTOSHHbIX
ycnosuin HPP108 co cBeTOBbIM MOYNEM, KOTOPbI PaboTaeT ¢ OTCYTCTBIEM BMOPALMA OT KOMNPECcopa

11 abcomoTHO BecluymHo. Mpn 3TOM B HOBOW KOHCTPYKLMM KaMepbl MUHUMM3MPOBAHO LLYMOBOE
BNUSHWE BeHTUASTOPA, @ Bnarofaps Tomy, 410 npudop cHabxeH LED-MCTO4HMKOM CBeTa, paboTatoLLyim

B 33laHHOM NpPOMeEXyTKe BpeMeH (8 - 20 4) 1 Npu NOCTOAHHO NOAAePXMBaeMoN Temnepatype +28 °C,
pbIObI MOrYT NONHOLIEHHO Pa3BMBATHCS.

[MpnmeHeHne HPP: ComepxaHvie MblLlen

MBbILM MCTIOMNB3YIOTCS B KaYecTBE MOAENBHONO XMBOrO OpraH13Ma fins U3y4eHns HapyLUeHn NpoLeccos
3HepreTnyeckoro odMeHa 1 Metabon3Ma, BNoCNeACTBUAM MPUBOAALLMX KAMabeTy BTOpOro Tvna 1im
OXMPEHUIO, Y HEKOTOPBIX MieKonuTaiolLyX. MofobHble MCCTIenoBaHyA NPOBOAATCA B VIHCTUTYTE MonekynspHON
MeMUMHBI NiTaHNs LieHTpa Inb3e Kperep-Dpesernyc B TexHU4eckom yHUBepCTUTE MiOHXeHa.

Pa3nn4Hble BUAbI MblLLe/ COfepXatcs B BYX KnumaTndeckmx kamepax HPP750 npu Temnepatype

+30 °C 1 +5 °C 1 oTHOCKTENbHOM BNIAXHOCTW Bo3ayxa 55 - 60 % 8 CMD (cBOGOAHOM OT NATOreHHON
dnopbl) aTMochepe. [ins rapaHTumn 0becnedermns OTHOCUTENbHOM BNAaXHOCTU B npefenax o1 45 % fo
65 % npu HM3KMX TemnepaTypax, kamepa KacTOMM3MPOBaHa BCTPOEHHBIM KOMMPECCOPHBIM OCyLUMTeNeM
noctynaiolLero Bo3yxa. Kpome atoro LED UCTOuHMKM CBeTa, paboTas B COOTBETCTBUM C 3a[aHHbIM
PEXMMOM, BOCMPOV3BOLAT PUTMbI A€Hb-HOYb.

B KOHBEKUMOHHBIX LWKathax MbILUM 1 KPbIChI MOTYT COAEPXATHCS TOMKO NPK KOMHATHOW Temnepartype
VN BbILLE, MOCKOMbKY 0OBIYHO BO3HMKAET Npobriema ¢ obecneyeHreM oiHOBPEMEHHOMO OXNaxXaeH!s,
OCYLUEHWS 1 LMPKYASLMA NOCTyNatoLLero Bo3ayxa. Kamepsl o4eHb 6onblunx 06beMOB ¢ KOHTponem
TEMNepaTypbl U BNAaXHOCTM NoyTi BCerfa pabotaiot B pexime +30 °C, 410 AOCTaBASET 3HAUUTENbHbIE
Heyno0CTBa NepcoHany, HaxoAALLEMYCS BHYTPU.

BbIPALLMBAHUE MOAEJIbHbIX
OPrAHU3MOB

MocKoMbKY KAMaTHyeckie Kamepbl NOCTOAHHbIX
ycnoun HPP ype3BblaliHO THXME U He
BVOPMPYIOT, OHM MPEBOCXOLHO NOLXOAST ANs
BbIPALLVBAHWA MOAENbHbIX OPraHK3MOB, Takix
Kak apabuponcuc, Mbilw, peidel [aHno-peprio
1NN ApO30Gunbl.
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BAKYYMHbIE CYLLUJIbHbIE
LLUKA®bI VO

29 | 49101 nutpos

o1 +20 °C po +200 °C

[11anasoH perynMpoBaHns AaBReHNS:
o710 Mbap fo 1100 mMbap

Camas bepexHas cyluka! BakyymHble Wwkadel
cepunt VO obecneyviBaloT nouTn Ge3rpaHnyHble
BO3MOXHOCTU NpUMeHeHWs B 0bnacTu

(hapMaLLeBTHECKOrO aHanu3a 1 NpoM3BOACTBa.
HecTabunbHble Npy HarpeBaHWK 1 Nerko |_|pl/| MeHeHKe VO:

OKMCTAIOLLMECS BELLECTBA MOryT ObiTb Ge3 BbICyLUI/IBaHI/Ie MOPOLLKOB U rPpaHy/ATa
npobnem BbicywweHs! B Wkadax VO. Bee
KOMMOHeHTbI Nprbopa naeansHo nogobpaHsl
TaK, YT00bI 00ECNEYNTL MOMHYIO U ObICTPYIO
Cyluky, a bnarogaps BCTPOEHHOMY LMGPOBOMY
KoHTponnepy fasneHus, VO MOXeT CylumTb elug
ObicTpee. Bo3MOXHOCTb TOYHEMLIEN HACTPOKM
TeMMepaTypbl U YPOBHS Bakyyma B COYETaHNM C
TeXHONOrVeN NPAMOro HarpeBa NoNMoK No3BonAeT
LOCTYb BecnpeLiefleHTHO BBICOKOM CKOPOCTU
BbICYLIMBAHMS.

Ecnu BakyyMHble LiKaddbl NPUMEHSIOT NS CYLUKY BOMbLIVX KONMYECTs
MOPOLUKOB VAW FpaHyNsTa, TO 3Ha4UTeNbHbI 0ObeM ropsyx NapoB BRary
3aTpyHAET CNOCODHOCTL BakyyMHOrO Hacoca 3deKTVBHO CO3AaBaTb BakyyM,
B pe3yfbTaTe Yero HapyLuaetca banaHc nepeHoca napos 1 Tenna. MopobHble
SIBNIEHWS YBENMYMBAIOT BPEMS BbiCbIXaHWs 00Pa3LoB BNAOTb A0 Havana
3aKunaHus B CODCTBEHHOI BRare.

MpocToe OTKPbITVE ABEPU ANS BEHTUNMPOBAHWSA KaMephl, HaBEPHOE, XyALlee
peLeHve 3To npobnemsl. Mo 310l npuinHe, Memmert Briepsbie B Mype
pa3pabotan cuctemy ,TypbO-CyLKN" C HECKONBKUMU LiKNaMu. bnarogaps
HaN4MIo LMPOBOrO KOHTpONNepa MoryT ObiTb YCTaHOBNEHbI ABa 3HA4EHUS
[aBNeHus B kamepe. MpenmyLLecTBa 04eBIIHbL MPU PaBHOMEPHOM
M3MEHEHUI YPOBHs BakKyyma CyXol1 BO3/yX MOrnowaeT 0bpa3oBasLylocs
BNary, KOTopas MOMEHTaNbHO YAaNAETCA BakyyMHbIM HACOCOM.

BO3MOXXHOCTW NMPUMEHEHNSA
OnpefieneHyie conepxaHus Brarv B Matepuanax
B COOTBETCTBUM C HEOOXOMMMbIM METOLOM
CyLIKN

CYLLIKa NacT, NOPOLLKOB, Nennet, pacTUTeNbHbIX
3KCTPaKTOB, BOCKOB M TPaHynAaTa OANa aHanu3a
1 Npomn3BoACTBa

[lerasauus pacTBopos




[lenapTaMeHT kactTomm3aumm -
Ball napTHep B pa3BuTUK

[lenapTameHT KacToMM3aLK No ceoei cyTn 9nsetcd R & D LeHTpom
KOMMaHWW, KOTOPbIA pa3pabaTbiBaeT U BHEAPSET HOBbIE TEXHONOrMYeCKMe
pelweHus, Tpebyemble AN pelleHns 3aaay knveHta. COBMECTHO C KOMMNaHWeN
Certa Fides 6bin co3naH Nprbop, B OCHOBE KOTOPOTO NEXMT BaKyyMHbI/
CYWWIbHbIM WKad, COBMELLEHHbIN C aHaNM3aTOPOM MaBneHus, CHabXeHHbIN
Kamepamu 1 s4erkamy Ans B3BELMBAHWA U NPUMEHSIOWMICA ANS aHanm3a
NNaBneHNs MOPOXEHOrO.

Monb3oBateny, nepes KOTopbiMK CTOAT 0cobble 3a3a4K, MOryT
NPefBapUTENbHO OLEHUTb BOIMOXHOCTW MpUMEHeHWs 0DopyaoBaHus B
LleHTpe ucnbitaHuin Memmert, He nokynas npu 3TOM HOBBIA CYLIUTbHbI
LKad, MHKYDATOp MK KNMMATUYECKyIo Kamepy. Pe3ynbTaTbl BCex UCMbITaHUi
3310KYMEHTIPOBaHbI U COlepXaT NofipobHbI OT4eT 00 yCnoBKsX
NPOBEefeHIA 3KCMIepUMEHTa, TemnepaType, BNaXHOCTH, KOHLeHTpauym CO,
MNW AaBNEHUN,

ApanTtupoBaHue CTaHAAPTHBIX Mofenen
Ans 3a8a4 KnueHTa:

* [lononHuTensHble NopTsl BBOAa
* YcraHoBKa cneuuanbHoro 06opy0BaHMs, HanprMep, BeCOBOTO
* HarpesaHue n oxnaxzaeHve B ofHOM npubope
* PerynupoBaHue LaBneHus 1 BO3Yx000OMeHa
* YcuneHvie ckopocTi Bo3ayxooOmeHa
+ OTHoCHTeNbHas BNaXHOCTb
* VHTEHCMBHOCTb M CMeKTp CBeTa
¢ Pa3nuyHble KOHLIEHTPaLMM ra3oB
(Hanpumep, Anokanaa yraepoaa CO,uan asota N,)
¢ BnokAns yCTaHoBKY B CTEHHYIO HuLLY
+ Teneckonuyeckiit 10Tk
* YcuneHHble KOHCTPYKUMM NPUOOPOB UMooK
+ CneumansHble 0CHOBaHMS, BO3MOXHOCTb LUTabENMpOBaHHs

MPOBONOATOTOBKA /XPAHEHME OEPASLLOB/HPOMBBOD,CTBO

VOcool

29 v 49 nutpos

or+5 °C po +90 °C

[lnanasoH perynvpoBaHvs LaBNeHus:
or5 no 1100 mbap

Memmert - nepabii B MVpe NPOU3BOAUTENb,
Pa3paboTaBLMIA KOHLENLMIO CO3AaHNS

BaKyYMHbIX OXNaxaloLyx Lkados. [ing
OXNaXaeHWs B NPMOOP BCTPOEHbI KOMMAKTHIE,
3HeprocbeperatoLLyie 1 HeBEPOSITHO TOYHbIE
3nemeHThI [enbTobe. bnarogaps 3TMM xapakTe-
pUCTVKaM, oxnaxaaloLLyte Wwkadsl Memmert
MO3BONAIOT AOCTWYb TeMMepaTypbl NOBEPXHOCTY C
MaKCVIMabHbIM OTKIOHeHVeM BCero nnwb +/- 1K

bepexHas Cyluka Npy HU3KKX TeMnepatypax

W XpaHeHie MUKPOOPraHy3MOB MK aKTUBHbIX
(hapmaLieBTYeCKIX CyOCTaHLMA 0COBEHHO
akTyanbHbl Ans hapmaLLeBTUYECKON 1 NLLEBON
NpOMBbILLAEHHOCTY. bnaroaaps sTomy MeTomy
HecTabunbHblE BELLECTBA MOTYT ObiTb BbICYLLEH
NPV YMepeHHbIX Temnepatypax, Ho Mpu 3T0M
BblLLE HYNs, 683 OMaCcHOCTW pa3noxeHms. B
[J0MOAHeHMe, OXNaXaemble BaKyyMHbIe LKadbl
VOcool Memmert MoryT Mcnonb3oBaTbCst Ana
3KOHOMUYHOW CUMYASILMAM YCNOBUI XPaHEHNS
WV TPAHCNOPTMPOBKM KpaWiHe HyBCTBUTENbHBIX KO
BHeLWHel cpefie hapMaLeBTUHECKMX CYOCTaHUMI.

BO3MOXXHOCTW NPUMEHEHNSA

BbicyLuMBaHME U XPaHEHMe YMCTBIX KyTbTyp
DakTepui

CrMYnALYMS NPOLECCOB XPaHEHNS 11 TPaHCTOp-
TPOBKA BELLECTB MPU MOCTOAHHBIX YCIOBMSX

BbiCyLUMBaHWE M KOHCEpBALWS Mpy Temnepa-
TypaXx HIXe KOMHATHOV LUTaMMOB DaKTepuil /

1"



00630p BO3MOXHbIX NPUMEHEHUN

CyUIeCTBYET NMOMCTIHE OrPOMHOE KOMMYECTBO APYrX CNOCOBOB MPUMEHEHNs Hallero 000pya0BaHus.
Mbi Gyiem GnarofiapHbl, ecnivt Bl pacckaxeTe, Kak UCronb3yeTe ero MeHHO Bbl. Yem Obl Bbl HIt 3aHUManuUch 1 rae Obl Bbl H1 Gbinm!

Mei ¢ YA0BONbCTBMEM o6cym/uv1 Baww 3apaun v ¢ YAOBONIbCTBMEM NPELOCTaBMM BapWaHTbl X PELLEHNA C MOMOLLBIO CTaHAAPTHOTO
O60pyﬂ,OBaHI/Iﬂ N NCNonb3ysa KactToMU3MPOBaHHbIE MOLENN.

[pumeHeHve

0bopopoBaHme MapameTpsl

cnbiTaHue hotoctabunbHocTv B coots. ¢ ICH Q1B

Knumatnyeckas kamepa ICH L +10°C po +60°C or10 0o 80 % OTH. BNaxHOCTH

dnyopecLieHTHble NaMbl (XONOAHbI CBeT, D65) 1 UCTOYHIK
YO-n3ny4erns 320 - 400 Hw, 8 Br/m?

/cribiTanve crabunbHOCTA B COOTB. Knumatnyeckas kamepa ICH +10°C pgo +60°C 100080 % rh %

¢ ICH Q1A yckopeHHoe cTaperme, -10°C po  +60°C g

NPOJOMXMTENbHOE XpaHeHVe Knumatiyeckas kamepa nocTosHHbIX ycnosuin HPP 0°C po +70°C 108090 % rh §

OxmaxgatoLumit nHkybatop ICP -12°C po 460 °C e

Kamepa BnaxHoctn HCP +20°C pgo  +90°C 201095 % rh °

+20°C po +160 °C 5

>

o)

McnbiTaHye CTabunbHOCTY Mpy 3aMopaxyiBaHn/ Knumatnyeckas kamepa CTC -42°C po +190°C 108098 % rh g

Pa3MOpaxvBaHIK z

Crpecc-Tect VcnbitaTensHas kamepa TTC -42°C po  +190 °C §

Oxnaxpalowui nHkybatop IPP 0°C po +70°C ©

OxmaxgatoLumit nHkybatop ICP -12°C po 460 °C T

CrabnnbHOCTb 3MYNbCHN YHUBEpCanbHbIN CyLWMAbHbI Lkad U +30°C pmo +300 °C g

TeCTbl Ha NEPeHOC ¥ NPOHVKHOBEHME NHky6arop | +30°C mo +80°C €

I

Mukpobronoruyeckue Ucrblaws, onpaeneHie WHkybatop | +30°C po  +80°C z

KOMMYeCTBa KOMOHMI, BUPYCONOrMsS TOKCUKOMOTMS, Oxnaxpaowui nHkydatop ICP -12°C po  +60 °C 5

KyNbTVBMPOBaHME MVKPOOPraHU3MOB Npyt Oxnaxpaowui nkybatop IPP 0°C po +70°C v

TeMMepaTypax HVXe K BblLLe KOMHATHOM YHWBepCanbHbIv CyLnAbHbIN Lkad U +30°C pmo +300°C ]

KynbTvB1pOBaHme KybTyp KneTok €O, uHky6batop INCOmed +20°C mo +50°C (0,0 1020 %, ;SE

405097 % rh e

S

OnpepeneHvie CofepXaHns BIaxHOCTU YHWBepCanbHbIv CyLMAbHbIN Lkad U +30°C pmo +300°C 3

BakyyMHbIM CywmnbHbIA Wwkad VO +20°C pmo +200°C 2

2

BbiCylmMBaHMe M HarpeBaHue nacT, NOPOLLKOB, YHUBEPCaNbHbIN CyLWMNbHbIV Lkad U +30°C pmo +300°C g

MenneT, pacTuTeNbHbIX SKCTPAKTOB, BOCKOB, refel, CywmabHbIN WKad A8 YnCTbIX nomelleHnn UFP +30°C pmo +300°C &

TasbKa, UNK rpaHynaTta ana (hapmaLeBT4eckoro BakyymHbIV CylwmnabHbIN Wwkad VO +20°C po +200°C e

aHanM3a WM Npov3BOACTBa ©

HarpesaHvie napaduHoB, Ma3en 1 3MynbCun CywnnbHbIv Wkad Ang napapuHos UNpa +30°C mo +80°C %

CyLKa KOMMOHEHTOB YCTPONCTB BakyymHbIV CylwmabHbIN Wkad VO +20°C po +200°C % g

- £

Crepunu3saums nabopatopHon nocyapl Crepunusatop S +30°C pmo +250°C § s

P

[opa4as CTepunn3aLms YyBCTBUTENbHbIX KBNare YHUBEpCanbHbIN CylWWAbHbI Lkad U +30°C pmo +300°C ‘gﬁ_

MaTepu1anos HanpyMep, Masu, TasbKi, MOpOLIKM Crepunusatop S +30°C po +250°C % g

=5

BblpaLLl/BaHyie pacTeHuit, HacekoMbIM, KnumMariyeckas kamepa NOCTOAHHbIX ycnosii HPP +15°C go  +40°C 10 no 85 % rh, “5_’[

Poib v MrekonMTalouX Benbiit cger (CTaHpapTHble namnbi D5) g

N TennbliA Oenbiit ceeT v

¥ o

CyMynSLMS NPOLIECCOB BaKYYMHOW CyLLIKK BakyymHbIV cylwmabHbIA LWwkad VO +20°C po +200 °C S §

+ ©

Mpovecchl Banuaaumy no Yuctote 8 nabopatopnu YHWBepCanbHbIv CyLMAbHbIN Lkad U +30°C pmo +300°C I ;:I

_ . =

TepmocTaTvpoBaHe 06pa3LoB, Nocyabl, YHVBepCanbHbIA CyLIMAbHBIN Lkad U +30°C pmo +300°C O3

Cpen 1 3MynbCii Bogstble baHn WNB/WNE/WPE +30°C po  +95°C  +HarpeBareNbHbii 3nemeHT te

(C byHKLMeN oxnaxaeHns £3

1o +10 °C CDP115) Es

3

[lerazauyis pacteopos BakyymHbIV cylwmabHbiv wkad VO +20°C po +200°C og

Q

HKYOMpOBaHWE B HEKOHAMLMOHMPYEMBIX MOMe- OxnaxgatoLmi xkybatop IPS +14°C po  +45°C = §

LEHVAX 1 XpaHeHWe Mpy NOCTOSHHbIX TemnepaTypax 8%

3 i

CUMYNSLMS NPOLIECCOB XPaHEHNS U ANWTENBHON OXNaXaloLMIA BakyyMHBIA CyLUMNbHBIN LuKat +5°C po 190 °C o g

TpaHCMopTMPOBKY (Hanpumep, Bo Bpems nepeneros) — VOcool np

JAcrbiTaHye CTabunbHOCTI COLBETUI KOHOMM Knumatiyeckas kamepa ICH +10°C po  +60°C 10 po 80 % rh
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