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E TexHONOrMmu B 35IEKTPOHHOM NpombiuneHHocTu, Ne 32005

leun pna onnasnexHus npunos
dupmbi APS

Fpuropwuii Fanpain

gayday®@tlt-micro.spb.ru

OpHMM U3 KITIOYEBbIX JIEMEHTOB B TEXHOJIOTMUYECKOM LieNoUYKe NOBEPXHOCTHOrO MOHTAXKA
saenseTcs nasnbHas neys. Mpegnaraemslit Matepuan NPUM3BaH NO3HAKOMUTb NPOU3BOAUTENS
3/IEKTPOHHONM TEXHUKM C MeYamu amepukaHckoin pupmbl APS, nomoub paszobparbes

B PA3JIMYHBIX Mmogensax npuv B|.|6ope neyu.

upma APS 6b11a ocHOBana B 1982 romy. C 1992 ro-

ma APS akTuBHO 3aHsUTach pa3paboTKOM U H3-

FOTOBJICHHEM 000PYIOBAHUS UL IIOBEPXHOCT-
HOTO MOHTa)Xa JUIsl MaJIbIX U CPEIHUX 00HEMOB BbIITY-
CKa U IpeycIena B CBOUX pa3paboTKax.

B nacrosmee Bpemst APS mmocTaBsteT OMHBIH CIIEeKTp
060py0BaHUS 1711 HOBEPXHOCTHOTO MOHTAsKa: YCTPOi-
cTBa TpaapeTHON MeYaTH, YCTAHOBIIUKE KOMIIOHEH-
TOB U meun yist orwnasinenus. O6opynosanue APS yc-
IeIHo paboTaerT BO MHOTHX CTPaHaX MUPA, B TOM 4HC-
ne u B Poccun.

PaboTsl 110 paspaboTKe Medert AJIst OITaBICHUS IPH-
most pupma APS mpoBOAUT COBMECTHO C aMepHKaH-
ckoii pupmoit NOVASTAR, u B nocienHee BpeMst IMU
paspaboTaHbl HOBbIE MOLEIH C YAyUIICHHBIMU Iapa-
MeTpaMH, OXBAaThIBaoIue OOJBIION HUAla3oH 060-
PYZIOBaHUS — OT HPOCTEHIINX KaMEPHBIX O MHOTO-
30HHBIX KOHBEepHBIX ITedeli. MoITHbIe KOHBeliepHble
IIeYy ¢ YUCIOM 30H Harpesa OT 4 10 12 BBINyCKaIOTCA
¢dupmoit NOVASTAR.
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Onnasnexune -

Haceiwenne -

m|neanbHbii
npodunb onnaeneHus

Peanbhbiit
npodunb onnaeneHus

T
1
! 3owa 1
1 Mpepsapu-
TenbHbIN
nogorpes

Temnepatypa

3oHa Harpesa

Bpems (dyHkums ckopocTh)

Puc. 3. Mpoduns onnasnerms neun GF-12AC

3oHa 2
Hacsiwerme

3oHa 3
1Onnaenenne

3oHa 4

| Oxnaxaerue

Mopnens GF-B (puc. 1) — HacTompHas Heoporas Ka-
MepHasl [ledb KOHBEKI[MOHHOro Harpesa. OHa obecre-
quBaeT MpohecCUOHATBHYIO MAMKy METOIOM OILIaBiIe-
HUS U TIpeJjHasHadeHa 1Jist paboThI B YCIOBUSX OIBIT-
HOTO ¥ MEJTKOCEPUITHOTO IIPON3BOJICTBA.

KoHBeKIIMOHHBII CIIOCO0 mepenadn Tera obecrre-
YUBACT paBHOMeprIﬁ Harpes IUIATHI U BBICOKOE Kade-
cTtBO Maiku. KOHCTPYKIUS Hedn BBITMOTHEHA U3 He-
PrKaBerollell CTalu. BCTpOeHHBIN MHUKPOKOHTpOJLIEp
II03BOJISIET TOYHO BOCIIPOU3BOIUTD 3a/IaHHBIE PEKUMBI
naiiku. Iledp nmeer mamsaTh Ha 99 Tepmorpodurreit,
a yTpaBleHHe eI0 OCYIIeCTBIISeTCS OT BCTPOEHHOM
KJIaBHATYPBL. Best mHbOpMAnst BEIBOGUTCS Ha KUAKO-
KpucTautmdeckuil pucreit. KmaBuarypa m gucrieit
PAacCIOJIOKEHDI Ha JUIEBOH ITaHeIH IeYH.

[TpusiTHO 0COGEHHOCTHIO MEYM IO CPAaBHEHUIO
C OOBIYHBIMU KaMEPHBIMU II€YaMU SIBJISCTCS HaJIU-
qre MeXaHU3WPOBAHHON IIAT(OPMBI, 006Ierdan-
IIel 10Jb30BaTENI0 paboTy.

Ilns HabmiomeHus 3a TPOIECCOM TAMKA B BepXHeEN
KpBIIIKe Ie9d HMeeTcsl OONbIIoe CMOTPOBOE OKHO
C TEPMOCTOUKIM CTEKJIOM.

ITeus GF-B MoxkeT paboTarh B HHEPTHOII cpefie (a30Te).

MaxkcuManbpHbIe pasMepbl MeYaTHON IUIATBI —
305%305 mMm.

ITo beHKI_[I/IOHaJILHbIM BO3MOJKHOCTSAM U I10 MCITIOJI-
HEHUIO 9Ty MOJeIb MOKHO OTHECTHU K JIydIIIIM 00pa3-
IJaM B KJTacce KaMepHBIX Iedert.

B kimacce KOHBeHepHBIX Iedell BBIAEIAETCS HEelopOo-
rast, KoMmakTHast HacronbHas moneiab GF-12AC (puc. 2).
Omna npenHasHavYeHa [JIs HpOd)eccyIOHaanoﬁ TIaKH
KOMIIOHEHTOB Ha IIe9aTHbIE IUIAThl METOJOM OILIaBJIe-
HHSA B YCJIOBHSX MEJIKOCEPUITHOTO U CEPUITHOTO ITPOU3-
BOJICTBA.

KonBeitepHast 1medyp MOJTHOTO KOHBEKIIMOHHOTO OII-
maBieHnst GF-12AC mmeer Tpu TemmepaTypHBIE 30-
HbI (pHC. 3) — Be 30HBI IIPEIBAPUTEIHLHOTO HOJOTPe-
Ba n OILHY SOHY omaBiaenns. Ha BBIXO[I€ I1€4YU pacCIIO-
JIO’KEHa 30Ha OXJIKICHHUS.

Tpu 30HBI HarpeBa MO3BOJISIOT IOJIB30BATEIIO CO-
3[aBaTh PasAMYHbIC TeMIepaTypHble IPobIIN U pe-
IIaTh CaMble Pa3HOOOpPa3Hble 3a/ja4ll IIPY ITaliKe Ievar-
HBIX IIJIAT.

Harpesarenu B meun pacrosioxKeHbl CBEpXy U CHU3Y
pabouux Kamep. MoIHbIe BEHTHJIITOPBI B KAXKIOM 30He
CO3/IAI0T BO3MYIIHBII [IOTOK, 00ECIIeINBAOIIIIT PaBHO-
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TexHonorus c6opku

Puc. 4. KoHseiepHas KOHBEKLMOHHAS nedb
GF-120HC co cronom

MEpHBIIl IPOTrpeB BCeX KOMIIOHEHTOB ILIAThI
1 UJCIbHYIO Ilepejady TeIlIa. [JonoIHuTeIbHbIN
peryaupyeMplil BEHTHJIATOP Ha BBIXOfle IEe4H
03BOJISIET OBICTPO OXJIAXKAATH eUIaTHbIE IIIATEL.
KomnseitepHas cucteMa ¢ peryInpoBKOii CKOPOCTH
obecrieqrBaeT IUTABHOE IlepeMelieHre OTHOCTO-
POHHUX U IBYCTOPOHHHX II€YaTHbIX IUIAT.

PaboTaTh C MeYbIO JIETKO ¥ IIPOCTO, TaK KaK OHA
YIPaBJIAETCS BCTPOCHHBIM CIENUATU3HMPOBAH-
HBIM MUKPOKOHTpoJIIepoM Process Sentry. Yrpas-
JIeHHe OCYILIECTBIIIETCS OT BCTPOEHHOH KIaBUATY-
poL. Best nH(OpManust BHIBOAUTCS Ha KUIKOKPUC-
TajumAdeckuil pucrteil. KiaBuartypa m pucien
PACIIOJIOKEHBI Ha JINIIEBOM MTAHEIN IEeYH.

Cucrema ynpasnerns neusio GF-12AC Process
Sentry umeer ciiefyromiye BO3MOKHOCTH:

e mamMaTh Ha 100 pasmuaHBIX TepMOIpoduIert;

® Taiimep Ha 7 JHeH;

® KpHBas TeMIIEPaTyphl B PeXHUMe peaJbHOro
BpPEMEHU;

o unrepdeiic RS-232;

® 3aI[UTa OT HECAHKIIMOHUPOBAHHOTO HCIIOTb-
30BaHUS,

® MOHUTOPHHI HEUCIIPABHOCTE.

PerynupoBka TemIiepaTypbl B KaKIO# 30He
OCYIIECTBJIAETCSA Pasfie/IbHO C IIOMOIIBbIO Kia-
BUATYpbl Ha MaHeNIN yIpaBjleHud. [y Kaxmoi
30HBI UMeeTCsl MHAMKANNA KaK 3aJaHHOH, Tak
1 (PaKTUIECKOH TeMIIePaTyPhL.

B nedn npenycMoTpeH pasbeM Ui IMOIKIIO-
YeHUs IOMOJHHUTEIbHBIX TepMmormap (Habop
PAK-6), pasmeriaeMpIX Ha I€YaTHOW IIIaTe.
[Ipu 5TOM NOABIIAETCA BO3SMOKHOCTD KOHTPOJIS
TeMIIepaTyphl B JI000I TOUKe IUIATHI Ha BCEX
9Tamax /IBYKeHN TUIaThl B IIEUN.

B ne4n umMeroTcs TpU OKHA U3 TEPMOCTOUKOIO
CTeKJIa, 4epe3 KOTOPble MOKHO KOHTPOJIUPOBATh
XOJ, HafKK BO Bcex 30HaX. O6TacTh MailKu MOM-
CBEYMBAETCS CUCTEMOII OCBEICHNS BHYTPH I1€YH.

Tabnuua. TexHnieckue xapaktepucTukm neveit eprpmsl APS

Puc. 5. [MonepeuHbiii pa3pes ropu3oHTONbHON KOHBEKLMOHHOM Neyw

1 — BepxHue BEHTUASTOPSI A1 CO3AAHNMS NMPUHYAMTENBHON NOAAYM NOTOKA BO3AYXQ;

2 — HarpesaTenbHbIi ANEMEHT; 3 — niaTa; 4 — NOTOK BO3AYXQ; 5 — TENnoMU30nsuma KaMepsl;
6 — HUXHME BEHTUNATOPSI AN CO3AAHMS NPUHYAUTENHOIN NOAQYM NOTOKA BO3AYXA.

[Teas GF-12AC moxer paboTaTh B MHEPTHOM
cpene (asore).

OCHOBHBIE XapaKTePUCTHKHU:
® [Malla30H M3MEHEHUs! CKOPOCTH KOHBelie-

pa— ot 5,0 1o 33,3 cM/MuH;
® IMHA KOHBeliepa — 610 MM, 30HBI OXJIAXK[e-

HIAST — 152 MM;
® JIerKWil TPOIlecC IPOrpaMMUPOBAHMUSI, B TOM

qHCIIe KOPPEKTUPOBKA TAPAMETPOB «Ha JIETY»;
® BO3MOYKHOCTH HEIOCPENCTBEHHOTO MOIKIIIO-

YEeHUs CHCTEMBI BBITSDKKH;
® TIPSIMOI IOCTYTI B pab0dyio 30HY — OTKpBI-

BAIOIIAsICS KPBIIIIKa;
® JIOKyMEeHTHPOBAaHHUE IIPOIIECCOB B COOTBETCT-

BuH ¢ tpeboarusaMu 1SO9000 mpu monkimo-

yennu PC (ommms);
® HajyKe y00HOTO PyYHOTrO aBapHItHOTO OT-

KITIOYeHNI.

B 2004 romy crrertmammctamu APS 1 NOVASTAR
paspaboTaHa u CTaya MOCTABIATHCS HOBAsE MO-
nenpb eunn — GF-120HC (puc. 4).

[Teyr wMeeT NPUHIMUNUAIBHO OTIUYHYIO
OT HPEZIBITYIIIX MOJIEJIel CXeMy KOHBEKI[HH. B Heit
[IPUMeHeHa HOBasl 3a[IaTeHTOBAHHAS TaK Ha3bl-
BaeMmas ropusoHTanbHast KouBekius (Horizontal
Convection), pu KOTOPO¥ BO3AYX LUPKYIAPY-
eT B HAIIPaBJICHUH IIOTIepPeK IBVDKEHUS I1edaT-
HoIt twiathl (puc. 5). Kcrary, aToT ¢riocob KoH-
BEKI[MHU C YCIIEXOM HPHMEHSETCS U BO BCEX HO-
BBIX MHOTO30HHBIX redax ¢pupmbsr NOVASTAR.

[Tpu Takoil TUPKyIAUU BO3yXa obecredn-
Baercs Oojiee TOYHOE 10 CPABHEHHIO C TPAJIU-
IMOHHBIM METOJOM KOHBEKIIMH IOfiiep’KaHue
3a/IaHHOI TEMIIEPATypPhl B Pa3IMIHBIX TOYKAX
IUIaTHI, B TOM YHCie 1 Ha Kpasx. OcO6eHHO 910
BOKHO TPU OOJNBIINX pasMepax IUIaThl WM
[pu marike 6OJIBIIOTO YHCIa MaJTeHbKUX ILIAT.

Mopenb GF-B GF-12AC GF-120HC/HT
Tun neun KamepHas KOHBEiepHOs! KoHBeitepHast
Konuuectso 3oH Harpesa 1 3 BBEPXY, 3 BHM3Y 3 BBepxy, 3 BHM3Y
Jlmta 30Hbl Harpesa - 610 mm 1042 mm
MakcrmonsHas wupnHa nnatsl 305x305 mm 305 mm 305 mm
MakcumansHas BbicoTa nnaTsl 32 mm 35 mm 35 mm
Cnocob Harpesa KOHBEKLMOHHbIA KOHBEKLMOHHbIA FOPU3OHTANLHOS KOHBEKLS
Makeumansras Temneparypa 300°C 250°C HC =250 °C, HT - 400 °C
TMamats npoduneit naviku 99 100 100
Pabora & uHepTHOM cpege (asore) Jite ia Jite
Mutanme 220 8,50 u, 15A, 2,7 kBt 2208, 50 Ty, 5,5 kBt 220 B, 50 Iy, 50 A, 8,7 kBt
Pasmepb neun 968x715%368 mm 933x667x381 mm 1854x864x483 mm
Bec ¢ Tapoit 46 xr 81«r HC = 263 «r, HT = 272 «r
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Tak, eciu B 06BIYHBIX TT€9aX pa3bpoc TemIepa-

TYpbl Ha PasHbIX YacTSAX IUIATHI MOXKET J0XO-

muth 1o 10 °C u 6o1ee, 1o B meun GF-120HC on

He nipesbimaer 3—4 °C.

B ropM3oHTaIbHBIX KOHBEKIIMOHHBIX IIe€Uax
UCIIONB3yeTCsl IBA OCHOBHBIX IPUHIINIIA, KOTO-
pble OTIUYAIOTCS OT HPUHIUIOB JeACTBUS
OOBIYHBIX KOHBEKIIMOHHBIX T1eYeil.

1. Bo3zmyx B KaXXIoil U3 KaMep HOJBEpraeTcs pe-
IUPKYJISIAY TOJBKO B IIpefieIaX IPaHMI] KaMe-
PBI, B KOTOPOJ PACIIOIAraloTcs Bce KOMITOHEH-
TBI, HeoOXOmUMble 151 9 dEeKTUBHOTO JeHCT-
Bust medn. K 9TUM KOMITOHEHTaM OTHOCSTCS
HarpeBaTesbHbIe JJIeMEHTHI, JIONMACTH BEHTHU-
Js1T0poB, i Py30pbI ISt TOIAYK HHEPTHOTO
ra3a U HOPThI OTKAYKN.

2. Bo3myx mopmBepraeTcsl MUPKYISIIUHM B Ha-
IIPaBJICHNH K OJHOI CTOPOHE IedH, K yJacT-
KY, PacroJararoiemMycst Haj INIaTOH U K IIpo-
THBOIIOJIO)KHOH CTOPOHE IIeYM, K YYacTKy,
pacIIoIaraoeMycst o, IUIATOH, YTO IIPHBO-
IuT K (OPMHUPOBAHHUIO IHUPKYJIHPYIOIIETO
[IOTOKA BO3IyXa WM IMKJIOHA», TPOXOJS-
IIeT0 BOKPYT IIJTATHI IO IPONOTBHOU TOPH-
30HTAJIBLHOM OCH IT€YH.

Kpome Toro, mpu ropu3oHTaIbHOM KOHBEKIIUH
y HeYH HOSIBJISIOTCS TOIOJHUTEIbHBIE IPEHMY-
rrecta. Bosnyx ¢ mapamu ¢iroca upKyIupyer
TOJIBKO B TIpefieslax HarpeToH KaMepsl, B Pe3yJib-
TaTe 4Yero JeTy4re BelllecTsa (hIrca He COpUKa-
catotcsi ¢ 6osee XOJIOIHBIME Y4aCTKaMH HOBEPX-
HOCTH ¥, COOTBETCTBEHHO, He KOHJEHCHPYIOTCH,
YTO TI03BOJISIET CYIIIECTBEHHO YMEHBIIIUTD 3aTpa-
TBHI Ha TeXHHYECKOe OOCIYKMBAHHE U OYHUCTKY
cucteMsl. V, HaKOHeIl, TaK KaK B TOPH30HTANIb-
HOM KOHBEKIIMOHHOM IT€9d HET YCTPOWCTB IIO-
BTOPHOTO BBOJIa IIOTOKA BO3MyXa, TO, BCIIEACTBUE
IIPOCTOTBI KOHCTPYKIINH, I1e9b OKa3bIBAeTCsl 60-
Jiee HafIeKHOW U JIEIIIEBOM.

B cemeticTBe neveii cepuu 120 ecTb Takxe MO-
nenb GF-120HT. Ona oriamyaercs MHOBBIIIEH-
HOII TeMItepaTypoii (10 400 °C) 1 pekoMeH/10Ba-
Ha 71711 paboThl ¢ OECCBHHI[OBBLIMU IIPHUITOSIMA.
AKTyanpHOCTb TaKUX Iedell B GIroKariiiiee Bpe-
MsI, HECOMHEHHO, Oy/IeT BO3pPacTaTh.

OCHOBHBIE TEXHIYECKUE XapaKTePUCTUKHY T1e-
veit bupmbr APS mpusesieHs! B Tabuile.

Onwucannsle meqn Gupmbr APS KoMITaKTHBI,
paboTaTh ¢ HUMH JIeTKO U yno6HO. VIX BbIcOKME
TeXHHYECKHEe XapaKTePUCTUKY, HaleKHOCTD
U HH3Kas [leHa 00eClevnBaOT OTIUIHOE COOT-
HOIIIEHNeE IIeHbI 1 Ka4eCTBa. L




