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XonoaunbHbiN P

B xypHane “XonoansibHasi rexHuka” (N2 5/2004) paccka3blBasioch
06 ocyLecTB/ISIeMbIX prpmMou “®puroan3ant’ rpPOEKTNPOBaHNA,
n3roToBseHnn n cgade b gKcrayaraumio ncnelitaresibHbIX
KIMMaTNHEeCKnx kKamep. Ctatbs, nybvkyemasi B 3TOM HOMepPE,
rnocssiLeHa apyromy HarnpasJ/1eHUIo nesaTesibHOCTH dupMbl —
nPOEKTNPOBaHNIO, nocTaBke obopyanoBaHus n cbopke
MHOIrOKOMIMPECCOPHbIX CNCTEM xos000cHabxeHvs CKNanos ¥
CK/1aCKVX TepMnHanoB AJis 3aMOPOXEHHOUN U oxXJ1aX4EHHON
npoAyKuuu. Ha onHoM 13 HedaBHO CAaHHbIX B aKcryarauuio
TepMuHaaoB rpmMa “ppurogn3ant’ ycTaHoBw1a cucTeMy
MOHUTOPUHIra Aass ANCTaHLUMNOHHOIO yrpasJ/IeHUS TemnepaTypHbIM
pexnMoM B kamepax v KOHTPOJI51 yHKLIMOHNPOBAHNS
X0/10AUIbHOro 060pyA0BaHNS C yaaseHHOro KoMnboTePd.

XonoaunnbHbli TEPMUHAJ] coctouT n3 10 kamep 00-
WM 06BbEMOM CBbILLIE 10000 m3. MaTb U3 HUX — HAS-
koTemnepaTtypHbl€ C TemnepaTypon B kKamepe -20 °C,
NATb — cpenHeTeMHepaTyprle c TemnepaTtypoun —
B D0,

[1na BCEX KAMEP dbupma “puroamnaainH” nocrasuiia
xonoannbHoe 06opyAoBaHNE Vi OTKaTHble ABEPV HEMELL-
ko dupmbl ROMA. Kpome TOoro, ans KaoK 10N U3 HN3KO-
TemnepaTypHbIX KaMep Gbina paccumTaHa v nocTasnie-
Ha cucTtema 3awnTbl OT npomep3aHns rpyHTa noa Ka-
Mepoi, aBTOMaTNHeCKV noaaepXuBatoLas ero Temne-
paTypy Ha YPOBHE 4°C.

XonoaunbHoe 000pyaAoBaHue

Ons HU3KoTEMNEPATYPHbBIX kamep pupmoin “@puro-
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TepMMUHan ¢ CUCTeEMOV

nu3anH” Obin N3roToB/eH LleHTpaNbHbl ONOK HA base
TpEex BUHTOBbIX KOMMNPEeCCcopoB BITZER xonononpowua-
BOAUTENbHOCTbIO 172 kBT npn Temnepartype KUMNEHNS
L7 0 ({pHC. L)

CpepnHeTemnepaTypHbI€ kamepbl Obli OCHALLEHb
LleHTpasibHbIM O/TOKOM U3 NBYyX NOPLUHEBbIX 4E€THIPEX-
LANNHOPOBDIX KOMMNPEeCccoposB BITZER xonooonpowus-
BOANTENBHOCTLIO 57 kBT npun Temneparype KNNEHUNA —
12 °C (puc. 2). B 3TNX KOMMPECCOPHbIX Onokax nenob-
20BaHbl 3NEKTPOHHbIE PErynsTopb! ypOBHSA Macna.

B cuctemax xONOA0CHabXeHUa AaHHOTO CKNaACKO-
ro TepmMuHana npuMeHsanoch rennoo6meHHoe 000py-
noBaHuMe NTaNbSIHCKON PpUPMbI CROCCO: anga HU3KO-
TemnepaTypHbIX KaMep — aLIHOCHOM BO3/YLLUHbIA KOH-
neHcaTtop Tennosov npon3BoaAnNTENbHOCTBIO OKONO
350 kBT, on4 cpepHeTeMnepaTypHbIX = BO3AYLUHbIN
KOHOEHCaToP TennoBOW ﬂpOMSBO,ﬂ,MTeﬂbHOCTbD 140
KBT. BHYTPU KaXa0u1 13 Kamep HbINO YCTAHOBNEHO IO
nBa Kyon4eckmx so3ayxooxnagutens C BEHTUNATOPA-
MW HemeLKon prpMmbl Ziehl Abegg. Ans Kaok10WN KamMe-
Pbl N3roTOBNEH OTAENbHbINA LLNT YNPaBeHN BO34YyXO-
oxnaguTenamu.

OnUCaHHbI CKNAACKON TepMUHaAJI C TOYKN 3PEHNA XO-
noaunbHOro ooopyaoBaHUsA aBnsieTCA TMNOBbLIM, OOHUM
13 MHOrmx 060pynoBaHHbIX cneunanucTamn GUpMbl
“cbpuroamaaint”. Hoy Hero ectb onHa 0COOEHHOCTb, KO-
Topas, Ha Haw B3MAA, MOXEeT 3anHTepecoBaTb Kak
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npeanpuHumaTeneun, Tak nu cneumnanncTtoB-xonoaunb-
LLIMKOB, — punpmMa “©puroamnsamH” ocHacTuna xonoaunnb-
HbIN TEPMUHAN MUKPOMPOLIECCOPHON CUCTEMOWN OUC-
TaHUMOHHOIO KOHTPONSA, perncTpaunm n ynpasneHns Ha
6a3e anekTpoHHoro obopynosaHna DIXELL ¢ BbIBOOOM
KOHTPONbHOMN nHpopmaunm 4eped GSM-moaem Ha yaa-
NIEeHHbIN KOMMNbIOTEP. ITO NO3BOJIAET, CUAA B 0huce nnn
OoMa, KOHTPONMpPOBaTb PaboTy BCEM CUCTEMbI XON040-
CHabXxeHusi TepMuHana. bnok-cxema cuctemMbl MOHU-
TOPUHra npeacrassieHa Ha puc. 3.

B cocTaB cCUCTEMbI BXOOAT LEHTPanbHbIA OJTOK KOHT-
PONA U MOHUTOPWUHIa, 3NEKTPOHHbIE KOHTPONEPI
LLeHTPasIbHbIX KOMMPECCOPHbIX YCTAHOBOK, NPUOOpPHLI
KOHTPONSA BO3Ayxooxnaautenem, 6nNokn KoMmmMmyTtaumu,
curHanndaumm n GSM-moaem.

OCHOBHOM 351EMEHT CUCTEMbI — BNNIOK MOHUTOPUHrA,
npeaHasHa4YeHHbIN ANa KOHTPONA PYyHKUMOHANBHOIo
COCTOSIHUSA XONoanNbHOro o6opynoBaHUA, MOXET pa-
6oTaTtb CaAaMOCTOATENbHO UM COBMECTHO C MOOKJIIO-
YEHHbIM K HEMY KOMMNbIOTEPOM. IOTO NO3BOJIAET UC-
NONIb30BaTb €ro Kak B MaJIeHbKUX Mara3mvHax, Tak u
OONbLUMX cynepMapkeTax UM xonoanibHbIX TEPMUHA -
nax. K 6,10ky MOHUTOPUHIra MOXHO noaxkio4nTs 00 500
KOHTPONNEpOoB, 4TO (pakTU4eckn o3Ha4YaeT BO3MOX-
HOCTb KOHTpompoBaTb 40 500 eanHUL, XONOONABHOIO
obopynoBaHUS.

Hna kaxkaoro KoHTpoanepa n npubopa, NnoakoYeH-
HOro K 010Ky, NporpamMmma Bu3yannsaunm BblgaeT Ha IK-
PaH cneayrwyo nHpopmaumio: nokasaHma 0aT4ynkos,
aBapunHblie cooOLWEHNA N DYHKLMOHANbHOE COCTOSA-
HUEe XoNnoaunbHOro o0opyaoBaHUA C 3aMEpPOM HYEpPEe3
Kaxable 15 MuH. O6bem namaTm aToro 6,10ka gaeT BO3-
MO>XXHOCTb XPaHUTb MHPOPMALIMIO Ha NPOTAXKEHUN Ka-
neHgapHoro ropga. lTakue
TpeboBaHUA YCTAHOBNEHbI B
COOTBETCTBUU C OENCTBYIO-
LMK cTaHaapTamMum EBpPO-
NEencKoro co3a ansd nuule-
BOW MPOMbILLUIEHHOCTMN.

K 610Ky MOHUTOPUHIa B
HaLleM KOHKPETHOM cly4ae
OblN MOAOKNOYEHbI AOBa
3NEKTPOHHbIX KOHTpONEepa
XOJIOAWNJIbHbIX YCTAHOBOK,
necatb 0JTOKOB KOHTPONSA
TemMneparypbl B Kamepe, a
Takke GSM-monem mn no-
KaJibHbI KOMMbIOTEP. He-
pe3 GSM-mopnem ocywe-
CTBNSS1IaCb CBA3b C yOAJIEH-
HbIM KOMMbIOTEPOM, a TakK- |
Xe nepepaya GakCUMub- |
HbIX cOOOLWEeHnn n SMS-co- |
oOWeHnNn Ha MOBUNBbHbLIN
TenedoH.

[Tpyn HeobxoaMMoOCTH ne-
penada JaHHbIX OT KOHTPOJ1-
nepoB K 610Ky MOHUTOPUH-
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ra MOXET OCYLLUECTBNATLCH MO BblAENEHHOMY paano-
KaHany, 4TO B HEKOTOPLIX Ciy4asix UMeeT onpeaeneH-
Hble NpenMyllecTBa, 04HaKO 3TOT BapuUaHT CcyLle-
CTBEHHO JOPOXe, MOCKOJbKY A1 €ero peann3aunm Tpe-
OyloTCs cneunanbHblie 6noku icooll onga npuema um ne-
penavyn pagnocurHanos.

BNOK MOHUTOPUHIrA MMEET YETbIPEXCTPOYHbLIN XN/1-
KOKPUCTaNIN4eCKn oucnnen, KnasmaTypy n CBETOBYIO
CUrHanmM3auuio pexmnmMmoB paboTbl, YTO NO3BONAET Bbl-
NONHATL BCE PYHKLMU KOHTPOJIA U MOHUTOPUHIa aaxe
NP OTCYTCTBUU KOMMbIOTEPA.

B MmeHIo 6510ka ObINo 3a4aH0 ABa HoMmepa TenedoHa
(MOXHO NporpamMmmnpoBaTtb 40 15 HOMEPOB), Ha KOTO-
pble NOoCTynaeT 3BOHOK NMPu BO3HUKHOBEHUU aBapuMn.
Kaxablh HOMep MMeeT naeHTMPmnKauMoHHOE UMSA, On-
peneneHbl AeHb HeJenm N KOHKPETHOe BpeMs, Koraa
Ha 3TOT HOMEP A0JIKHA OTNPaBNATLCA MHPOPMaALMA O
COCTOSIHUMN CUCTEMbI XOJI040CHADXEHUA TepMunHana.
[1py BOBHUKHOBEHUN NepebdoeB B CUCTEME INEKTPO-
cHabOXxeHus TepmMmuHana 610Kk MOHUTOPUHIa 3anucbliBa-
eT nocnegHee aBapuimHoe coobLueHne 0 BpeMeHU OT-
KNIOYEeHUa NUTaHUS, Nocsie 4Yero OTKJIlo4YaeT 3anumch.

[Tporpamma, obecneumBaiowasa padboTy 6s10ka MOHU-
TOpuHra, padortaet nog 06ono4kon He Hmxe WINDOWS
98. OHa paeT BO3MOXHOCTb NOb30BaTEeNO C NOMOLLBIO
OUCTAHUMOHHO YCTAHOBJIEHHOIO KOMMblOTEPaA Bonee
NPOCTO 3arpyxartb O/1I0K MOHUTOPUHIa N OTODpaxaThb
BCe NnapaMeTpbl NporpaMmmMmnpoBaHna UM 3anmncaHHbIe
0JTOKOM MOHUTOPUHIa AaHHble, a TaKXe CYUTbIBATL AaH-
Hble N3 B10Ka o1 UX NpeacTaBsneHna 1 nevyaTtu B Tab-
NMMYHOM Unn rpagpunyeckom popmartax. imewwaacs B
nporpamMmme cneuuanbHas QyHKUNA NO3BOIAET MNony-
YUTb Ha 3KPaHe KoMMnbloTepa rpadudeckoe naobpaxe-
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Hue (dakTnyeckmn 6nok-cxemy) BCen XONOANNBHOW YC-
TaHOBKWU. Kpome TOro, BTOpbiM CJ/I0EM Ha ONIOK- CXEMY
MOYXHO HaHecTn OHOBbLI PUCYHOK (Hanpumep, hOoTO-
rpaduio TOProeoro 3ana ¢ yCTaHOBJ/IEHHLIMY npuiaB-
KamMu), a Ha Hero TPeTbUM CJI0EM (015 yooOCcTBa KOHT-
pons) — KOHTPONEPbI U npudopbl, NOAKNIOYEHHbIE K
610Ky MOHUTOPUHra. MNpy 3TOM PAAOM C KaXKAbIM 13 HNX
Ha aKpaHe KoMnbioTepa OyaeT BbIBOANTLCS HeoOxoOu-
Masi I KOHTPOSS 1 ynpasieHns tHpopmMauus.

C NoMOLLbIO KOMMNbIOTEPA, YCTAHOBIEHHOIO B ANC-
neTyepckon (nnu, Npu xenaHun, nomMa y Bnagenbua
dUPMbI), MOXHO KOHTPOIUPOBATH npakTn4eckn BCIO
nesTesibHOCTb X0/104WU1bHOro TEpMUHala. Hanpumep,
Ha KOMMblOTEP BblaaeTca MHGopmauna 0 COCTOAHNN
asepen Kaxaow XONOANNBHOW KaMepbl (OTKPbITbl NN
3aKpbIThl). 3HAUEHWs TemnepaTyp B KaXA0N KaMepe,
BLIBOAMMbBIE HA 3KpaH KOMMblOTEpa, AaloT BO3SMOX-
HOCTb J0BOJIbHO TOYHO OLEHUTb CTEMNEHb obmep3aHn4
Tenno0o0dbMeHHON NOBEPXHOCTU BO34yX00OX1aanTenen u
npy HeobxoauMOCTN N3MEHUTb HACTPOWKY CUCTEMbI
oTTaiiku. Bonee Toro, MOXHO nony4ars MHGOPMAaLMIO
0 paboTe CUCTEMbI Ha MOOUNbHLIN TenedoH B BUAOE
SMS-coo0OLWeHUN.

Takum 06pa3om, cuctema MOHUTOPUHIa NO3BONACT
He TOJIbKO KOHTpOsMpoBaTh, HO 1 onepaTnuBHO U3Me-
HATb PEXUMbl paboTbl BCEW XON0OUNBHOWN YCTAaHOBKWN.

OnbIT 3KCnAyaTauum oncaHHom CUCTeMbl MOHUTOPWIH-
ra noKasaJsl, 4TO Ha KPYrnHbIX OObekTax C pPa3BETBJ/IEHHOW
CUCTEMOW XonoaocHabxeHnsa oHa obecneynBaeT CBOEB-
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Mpou3ssoauTeNb NPOMbILLIEHHOIO 06opyAoBaHNS C ONbITOM padoThl oonee 100 ner:

PEMEHHOE pearnpoBaHne Ha n3MeHeHne pexmMa pabo-
Thbl XONOOMUNBLHOW YCTAHOBKM U €€ OTAE/bHbIX arperaros,
4TO NO3BONAET B KOHEYHOM UTOre CHU3UTb IKCrJlyara-
LIMOHHbIE pacxoapbl 3a CHET COKpaleHus YNCIEHHOCTIA
o6cnyxmsatoLero nepcoHana. CylecTBeHHbIM NPEMMYy-
L1IeCTBOM TaKOh CUCTEMbI ABNAETCA TakKe NOCTOAHHOE
[OKYMEHTUPOBaHWE TEMNEPATYPHOro pexnma XpaHeHH
CKOPOMOPTALLMXCA NPOAYKTOB. [Tony4eHHble JaHHblE
CNy>XaT BaXXHbIM apryMEHTOM Mpy BO3HUKHOBEHV Cno-
POB MeX/y Kak OTAeNbHbIMW NoAPa3AeIeHNAMY XOJ0-
OWNBHOrO TEPMUHANA, Tak U KOHTPOAMPYoW MK oprd-
HaMW 1 agMUHNUCTPaLVEN.

B 3aK/1l04eHne MOXHO OTMETUTb, YTO BO MHOIMX Pa3d-
BUTbIX CTPaHax NpuMeHeHne CUCTeM MOHUTOPUHIA NV
NOKYMEHTUPOBAHUS PEXNMOB XPaHEeHUsA CKOPONOPTS-
LLIMXCSA M 3aMOPOXEHHbIX NPOAYKTOB ABNAETCSH 0b64a3a-
TeNbHbIM YCJIOBUEM 419 YCNELHOro passutni Oun3He-
ca, uaeT v peyvb O pecTtopaHax, cynepmapkerax iy
pacnpenenuTesibHbiXx TepMuHanax v X010 4NN bHbIX
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NS o\ oo Baw napTHep ceroaHsa n 3aBTpe

e XOJIOAWNBHOrO 1 MOPO3WIbHOTO 000PYA0BaHNA
e CYCTEM BEHTUNALUMM U KOHAMLMOHNPOBAHUSA BO3/yXa

® OTOMUTENbHbIX CUCTEM
e CMCTEM MOXAPOTYLLEHMS
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