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Pe3rome. Y pobomi naseoeni 0ani ujo00 6y008uU, mexHiuHux xapaxme-
PUCMUK, eleKMPOHHOI cXeMu JHcusnents i cmabinizayii 3a0anux
memnepamyp y mexcax 0,1C°, exasani epanuyi mepmocmamyeaHHs,
002pPYHMOBAHA OPUSTHATLHICIb KOHCMPYKYIT ma nepesas Mooei 6
NOPIBHAHHI 3 ICHYIOUUM NPUIAOOAM MAK020 npusHadenus. Ilodano

mepmocmamy6anHs.. 0emanvhy IHCMPYKYilo no eKCniyamayii Minimepmocmama-cmepui-
samopa. [Ipugedeni ocHOBHI HANPAMKU 11020 BUKOPUCTNAHHA 8
bioximii, imynonoeii, 6ionoeii ma meouyuni.
Beryn CTaBJICHUM BUMOTaM CYJacHHUX HayKOBO-IOCIIiTHUX

Po6ota HaykoBO-TOCITIAHIX, KIIHIYHUX Ta IMyHO-
JIOTIYHMX JIabopaTOpiil MPaKTUIHO HEMOXKIIMBA 0e3
BUKOPHUCTAHHSI IPUJIAIIIB TSI TeHEpaIlii HeoOXiTHUX
TEeMIepaTypPHUX ONITUMYMIB, IX IPOJIOHTAITi] B 4aci Ta
cTabiapHOMY pexkumi [1, 2, 3, 4].

[TonsaTTs "TeMmepaTypHuil ONTEMYM'" BiTHOCHE,
TaK SIK KOYKEH O10JIOTIIHUI MIPOITEC Ha PI3HUX CTaMIAX
PO3BHTKY XapaKTEPU3YETHCS BIACHUM OIITUMYMOM.
OTxe, ONTUMATLHOIO TEMIIEPATYPHOIO AUISTHKOIO
JUTS KABOT KJTITHHH, O10XIMIYHHX TIPOIIECIB Ta IMyHO-
JIOTIYHUX PEaKIlii, € mana3oH, y TPaHUIIX SKOTO
CTBOPIOIOTHCS HaWKpam(i YMOBH IS IPOIBITaHHS
TIOTIYJIAIIIT 1 BUTY B mijioMy [4, 5].

3 METOI0 MTYYHOTO CTBOPEHHS ONTUMAaIIbHUX
TeMIeparyp, ix crabimizamii y gaci B i30JIbOBaHUX
00'eMax TOHA CTOPIUYS BUKOPHUCTOBYIOTH TEPMO-
cratu [6, 7].

[TosiBY TepMOCTaTiB MOB'A3YIOTH 13 PO3BUTKOM
MIKpOOI0JIOTT 1 TIIBKH ITI3HILIE TOYaIH KOPUCTYBaTH-
Csl HIMU TIPH TIPOBEIEHH] 010XIMIYHUX Ta IMyHOJIOT-
YHUX JOCTiKeHs [ 1, 8, 9].

Ha manwii gac mpoMUCITOBICTE pi3HUX KpaiH BUTO-
TOBJISIE BEJIUKY KUTBKICTh THIIIB PiIUHHUX Ta CyX0XKa-
poBux TepmocTtatis [10].

J10 OCHOBHHX BUMOT III0JI0 poOOTH TepMoOcCTaTa
CJIiJT BITHECTH: MiHIMAJIHHHUN Yac BUXOMY Ha 33 aHMiA
TeMIIepaTypHUN PEXUM, Aiana3oH 3HAYCHb OINTH-
MaJIbHUX TEMIIEpaTyp Ta IX cTadimi3alis B Mexax
JIOITYCKiB, EKOHOMIYHICTh, HAIIHHICTh Y pOOOTI, 0€3-
TeKa B eKcITyarartii mpmramy [11,12,13].

OpHak iCHyr091 IPUIIATH TEPMOCTATyBaHHS — Ce-
PIHOTO BUTOTOBJICHHS HE 3aBXKIM BiAIIOBIIAIOTH 0~

Ta KIIHIYHAX JJA0opaTopiii 3a CBOIMH KOHCTPYKTHB-
HUMH Ta Pi3UKO-TEXHITHUMH XapaKTePUCTHKAMH
[14,15,16].

Meta pociigxeHHs

CKOHCTPYIOBAaTH 1 BATOTOBHUTH AOCIIAHUH 3pa30K
MiHITepMOCTaTa-CTEPUITi3aTopa 3 TEXHIYHUMH Xa-
PaKTEepUCTUKAMU: iana3oH (DiKCOBAaHUX TEMIIEpaTyp
Bix KiMHaTHOI 10 125 C° 3 TouHicTIO cTablmizamii
+0,1 C°, o6'emoM pobouoi kamepu 230-250 cm?, mo-
TyXHIicTIO criokuBaHHs 50-60 Bt. BunpoOyBaTu
HaJAI#HICTE POOOTH MpHUJIaLy B yMOBaX J1a00paTOPii.

Marepian i meTroan

[IpoananizyBaBIIN TEXHIYHI XapaKTePUCTUKHU
JI0YMX TEPMOCTATYIOUMX NPUIIALIB, IX BapTiCTh, a
TaKo)X MOXKJIMBICTh BHUKOPUCTAHHS iX B yMOBax
MiKpoOi0JIOTiYHHX Ta KIIIHIYHKX JIabopaTtopiii, aBTo-
pamu OyJ10 IPUMHATO PillIEHHS CKOHCTPYIOBATH, Ha-
MPALIOBATH TEXHOJIOTYHY KapTy, BATOTOBUTH JOCITi-
JHUH 3pa30K MiHITepMOCTaTa-CTepuiIizaTopa, BUlpo-
OyBaTu HailHICTh Ooro poOoTH B 1ab0OpaTOpHUX
yMoOBax. 3 Li€l0 METOI0 HaMHu OyB po3poOieHH 1
BUTOTOBJICHUH TabopaTopHuii TepMocTar [17], sskuid
3a0e3Meuye TepMOCTaTyBaHHsI 00'€KTIB y Aiana3zoHi
TEMIIEpaTyp BiJ KiMHATHOI - 10 +125 °C. TouHicTh
niarpumku temreparypu + 0,1 °C. BHyTpimHi po3m-
ipu poO0oYOi KamMepH TepMocTata - giametp 60 M,
BrcoTa 95 MM. 30BHIIIIHIN BUTJIST TEPMOCTATA MPE/I-
CTaBJeHUH Ha puc. 1.

SIK BUAHO 3 PUCYHKA, TEPMOCTAT Ma€ HUTIHAPHY-
HY GOpMY i1 CKIIaAa€ThCA 3 KOPITyca 3 KPHIIKOIO, SIKi
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Puc.1. 3oBHilHiii BUIIISII TEpMOCTATA
1-poboua kamepa; 2 - dpose Tab10; 3- KIaBinia BMUKaHHSI-BUMHUKAHHS; 4, 5 - KHOTIKH YCTaHOBKH JIialla30HY
TEPMOCTATyBaHHS.

TaKOX BIMIrParOTh POJIb TACUBHOTO TEPMOCTATA,
BHYTPIIITHEOTO aKTUBHOTO TEPMOCTaTa Ta OJIOKY yII-
paBiiHHs ¥ iHIuKamii. JKUBUTHCS TEPMOCTAT Bij] Me-
pexi 3miaHOTO cTpyMy 220 B, 50 I'11 i crioskuBae Bif
Mepexi 1o 50 BT. Opranm ympasiiHHS TEpMOCTaTa i
TabJo iHaUKAaIlii 3a7anoi i GaKTUIHOI TeMIepaTyp
00'ekTa TepMOCTaTyBaHHS BHUBEACHI Ha OOKOBY
CTIHKY 30BHIIITHHLOTO KOPITyCa.

BayTpimHiit akTHBHHI TEPMOCTAT Ma€ poOOTy
KaMmepy, Y BUIVISII MATIHAPUIHOTO TOBCTOCTIHHOTO
AJIOMIHIEBOTO CTaKaHa, 3 BUCOKOIO TEILIOMPOBIIHI-
CTIO 1 TOOpe BUPIBHIOE TEMIEPATyPY Y CBOEMY
00'emi. Poboua kamMepa 3BepXy 3aKpHUBAETHCS KPHUIII-
KOO, BUTOTOBJICHOIO 3 TAKOTO JK MaTepiaiy, siK 1 cTa-
KaH Ta Ma€ 3 Hero J00pwil TetroBuit KOHTaKT. Jlo
IHa poOOYO0T KaMepH, i3 30BHIIIHBOT CTOPOHH, ITPH-
KpITUTCHUH HAaTPiBHAI €IIEMEHT, a 710 O19HO1 TIOBEPXHI,
B HIDKHIH i1 9acTuHi - AaT9wK Temnepatypu. [Ipoctip
MDK CTIHKaMH po0090i KaMepH 1 KOPIIyCOM TEPMO-
cTara 3aroBHEHUI BUCOKOS(EKTUBHIM TEILIO130JIAI1-
1IHHUM MaTepiaoM - KBapIioBor BaToro. Kopiryc
TEpPMOCTaTa TAKOXK TEPMETHIHUH - IJIs1 3aT00ITaHHS
TTOTIATaHHS PIAMHY yCePEIUHY MiXK CTIHKaMHU po00-
40i KaMepH 1 KOPIIyCy.

Y HIKHIN 9aCTHHI KOPIIYCY IIi]T IIePEropOIKOI0
PO3MITIICHHH €IEKTPOHHHMA BY30JI TEPMOCTATA - TUIa-
Ta TEPMOPETYIATOpA 1 CHIIOBUIT TpaHCchopMaTop.

CxeMa TepMocTara Ta HOro KOHCTPYKIIis TIpe/-
CTaBJIcHA Ha pHC. 2.

Temmepatypa po6040i KaMepH MiATPUMYETHCS 32
JIOTIOMOTOI0 OJTHOTUIATHOTO TEPMOPETYIISTOPA, BUKO-
HaHOTO Ha OCHOBI MIKPOKOHTpoOJIEpa CiMeHCTBa
ATMEL. 3HadueHHS TeMIlepaTypu BimoOpakaeThbCs
Ha nudpoBomy Tabo. Harpis kamepu BiOyBaeThCs
3a IOMTOMOTO0 PEe3UCTHUBHOTO HArpiBada BiJ TpaHC-
(hopmaTopHOTO OJI0KY >KMBJICHHS, 3 BUX1THOIO HAIIPY-
roro 20 B, 110 Takox 3a0e3medye Moro HaJgiiHy Talb-

BaHIYHY PO3B'SA3KY BiJl MEPEXKi 3MIHHOT'O CTPYMY i
THUM CaMUM IiABHUITY€E O€31MeKy BChOTO IPHUIALTY.
Crioci0 peryiroBaHHS - IOPOrOBUH, pelieHHui. 3a
noromororo kaonok K-1 1 K-2 BucraBnsierbes 3aaa-
Ha TeMIlepaTypa TepMOCTaTyBaHHS poOoU0i Kame-
PH, a TAaKOX BEJMYHHA TiCTEPE3NUCy TEPMOPETYITIO-
BaHHSI - PI3HUIIA TEMIIEpaTyp MiK MaKCHMAJIbHHUM 1
MiHIMaJTEHUM 3HAUYCHHSIM TeMITepaTypu KaMepH Ipu
TEPMOPETYITIOBAHHI.

Criz 3a3HaYUTH, IO HA TAOJIO BiMOOpaKAETHCS
TeMIiepaTypa BJIacHe JaT4rKa, M0 € OIU3BKOI0 10
TeMmneparypu pobodoi kamepu. IIpu Buxomi Ha pe-
KUM TepMOCTaTyBaHHS TeMIlepaTypa 00'€éKTa B Ka-
Mepi B "aci Oyme BificTaBaTH BiJ TeMIiepaTypH
camoi kamepw. Lleit yac 3amexaTume SK BiJ caMoro
00'exTa, TaK 1 BiJ] AKOCTI 1OTO TEIUIOBOTO KOHTAKTY 3i
ctinkamu kamepu. Ha puc. 3 mpeacrapiena quHam-
19Ha XapaKTePHUCTHKA POOOTH TEPMOPETYIATOPA,
SIKHI 3aBaHTaXEHNH KOHIYHOIO KOJI00I0, 3aITOBHEHOIO
50 Mi1. Boau. SIK BUIHO 3 pHCYHKa, TeMIIepaTypa
caMoi BOIM B K0JI01 BifICTa€ B 4aci, Mpy BUXO/I Tep-
MOpETYISTOpa B CTAIlIOHAPHUHN PEKHM.

[Ipu TepMocTaTyBaHHI 00'€KTIB, SIKI 3HAXOAATHCS
B 3aKPHUTHX T€PMETHUHUX MTOCYINHAX (KOJI0aX, TIPo-
0ipKax T.I.) MOYKHA IIPUCKOPUTHU Yac BUXOAY, JOJIHB-
M B CTakaH poO0dY0i KaMepu Ha JHO TPOXH BOJIH,
a0o0 1HIIOT piauHY (HAPUKIa Il DILEePHHY, L piauHa
KUIUTH MTPH 3HAYHO BUIIIIH BiJl BOAHM TEMIIEpaTypi, a
3HAYUTH 1 MEHIIIE BUMApOBYEThCs). Lle mokpammurs
TEIJIOBWH KOHTAKT CTIHKH pOO0Y0i KaMEpH 3 CaMOI0
KOJI0O00 Ta ii BMICTOM.

OO0roBopeHHs pe3yJbTaTiB A0CTiTKEHHS

YacTKoBO BUPIIICHO 33/1a4y 110 BJOCKOHAJICHHIO
TepMoCTaTa-cTepuiIizaropa J1abopaTopHOTO 3 IHd-
POBOIO 1HAMKAITI €10, MIIJISIXOM BUKOPHUCTAHHS CTa01ITi-
3aTopa i peie, SMEHIIIEHHS MacHu 110 1,5 KT, miaBu-
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IMEHHSI TOYHOCTI TepMoctatyBaHHs nmo £0,1C°,
3MEHIICHHS MOTYXHOCTI 10 50 BT, miaTpumManHs B
pobodiii kamepi TeMmIepaTypu B diama3oHi Bif
KiMHaTHOI 110 +125C°.

Ha masrronky 1 HaBemeHO 30BHINTHII BHITIS TEP-
MOCTATa.

Ha mamioHKy 2 mpencTaBieHa cxema moOyIoBy
MiHITEpMOCTaTa-CTepHIIi3aTopa JJabopaToOpHOTO 3
IU(POBOIO 1HAUKAITIETO.

Ha mantonky 3 npeacrapienuii rpadik BUXOAY
Ha PEKMM TEPMOCTATyBaHHs, TOOTO CITIBBITHOIICH-
HSI M TEMIIEPAaTypOI0 KaMepH 1 TEMIEPATypPOIO
BOIIM B KOJIO1 ITPH BUXOJ1 HA PEIKUM TEPMOCTaTaBaH-
HS BiJI MOMEHTY BKJIFOUEHHS TTPH KIMHATHINA TEMITe-
patypi +26 C° mo 3amanoi Temmepatypu +80 C°.

[Ipu peanizariii KOpUCHOT MOJIEIi OTPUMaHi Ha-
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CTYITHI pe3yJIbTaTi: Hanpyra )uieHHs 20 B Biamos-
i71a€ mapaMeTpaM Oe3MeKH MPH eKCIUTyaTallil TepMo-
cTaTa; CHEPrOCKOHOMHICTh EKCIUTyaTaril mpuiagy -
CIOYKUBAHHS TepMocTaToM eHeprii 50 Br/roa.; mm-
POKHWH Jiama3oH TeMIepaTyp - Bi KIMHATHOI 110
+125 C°; cTabiapHICTD Y HiATPUMAHHI 33JaHOT TEM-
repaTypH 3 MiHIMaJIBHOO Pi3HHIICIO MK TTOPOTaMHu
tepmoperymoBanas +0,1 C°; MOOGITEHICTS TEPMO-
cTaTa - MOXJIMBICTE IIBUAKOI 3MIHH MICIIST POOOTH
TepMocTara B jabopatopii (Maca Tepmocrarta 1,5
KT).

OTXe TEXHIYHAM PE3yIbTaToOM € CKOHCTPYHOBa-
HUW MIHITEpPMOCTAT-CTEpHIIiZaToOp JabopaTOpHUH 3
IU(POBOIO IHAUKALIEIO, IKUH JT03BOJISE M ATPUMYBa-
TH B po0O0Uiii KamMepi TeMIeparypy Bia KIMHATHOI 10
+125C°, miaBUIIUTH TOYHICTh TEPMOCTATYBaHHS

—T kamepn

- T roan B Koabdi

“Yaec, xo

TIpY 3MEHIIIEHH] MTOTY>KHOCTI 10 50 BT Ta 3MeHIeHHi
MacH IpHUCTPOIo 10 1,5 KT.

BucHoBKkH

BurortoBneno mocmigHuil 3pa30K OpUTiHATBEHOL
KOHCTPYKLiH MiHITEepMOCTaTa-cTepriIi3aropa i3 jia-
Ma30HOM poOOYHX TeMIlepaTyp Bif ii KIMHATHOTO
s3HayeHHs 1o +125 C°o. Craburizalis 3a1aHuX J0CI-
1THUKOM TeMIleparyp 3abe3neuyeThbest B Mexxax +0, 1
C°, a oTxe mpuIal Mae IMUPOKHH Jiana3oH 3aCTOCy-
BaHHS B J1a00OpaTopisix MiKpoOioJI0rigyHoro, 0ioximMiy-
HOT'0 Ta IMyHOJIOTi4HOr0 poditto. be3inepilHicTd i
HIBUIKAN BUX1Jl TEpMOCTaTa Ha 3a/laHUi TeMiepa-
TYPHHUH peXUM, TOUHICTH cTabimizalii TeMneparypu,
MOOUTBHICTh (IIBUKA 3MiHA Miclig poOOTH), CHEp-
TOEKOHOMIYHICTB 1 0€3MEeUHICTh y poOOTI - e JaJIEKO
HE BCi KOPHUCHI MMOKa3HUKH TEPMOCTATA.

[MepcnekTHBHM MOAAJBIIUX AOCHiIKEHb
[Moganwkma poboTa HaJ MOKPAIICHHSM MOKa3-

Puc. 3. /lunamMiyHa XapaKTepUCTHKA POOOTH TEPMOPEryJIsiTopa.

HUKIB KOHCTPYKIII, T13aliHy, Iiarna3oHy TepMOCTaTy-
BaHHA, TOYHOCTI cTabinizauii 3a1aHoi TemMrepaTypu,
€KOHOMIYHOCTi, HaJAIMHOCTI B po0OOTi Ta BapTOCTi
MiHITepMOCTaTa-CTepUITi3aTopa.
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JIABOPATOPHBII MUHUTEPMOCTAT-
CTEPIJIM3ATOP C IA®POBOI NHIAKALIUEN
TEMITEPATYPBI

T. H. bouuyxk, U. 11. Bypoeniwk, B. @. Mvicauykuii,
H. B. I'aspuniox

Pesrome. [IpuBeeHb! JaHHBIE YCTPOMCTBA, TEXHUUECKHX Xa-
PaKTEPUCTHK, 3EKTPOHHON CXEMbI MUTAHKS U CTAOMITH3aLlNH 3a-
JIaHHBIX Temreparyp B npeaenax 0,1 ¢, yka3aHHbIE TPaHUIIBI TEP-
MOCTaTHPOBaHHsI, 000CHOBAHbI OPUTUHAIBHOCTH KOHCTPYKIIUH U
MIPEUMYIIECTBA MpeIaraeMoil Moenu B CPaBHEHUH C CyIIe-
CTBYIOIIUMH NTpHOOpaMu mopoOHoro HazHaueHus. [lonana ne-
TaJbHask HHCTPYKIUSI 110 SKCIUTyaTal[ul MUHUTEPMOCTaTa-CTepH-
JIM3aTOpa, a TAKXKE OCHOBHBIE HAIIPABICHHS €r0 HCIIOIb30BAHHS
B OMOXHMHU, UMMYHOJIOTHH, OUOJIOTUH 1 MEULIHHE.

Knrouesbie ciioBa: pabouast kamMepa TepMocTaTa, pe3uc-
TOPHBIH HarpeBaTelb, TpaHCHOPMATOPHBII OJIOK UTAHUSL, TIOPO-

TOBBIH, peNeiHbIi ClIOCO0 PeryTpoBaHus, THAa30H TepMOCTa-
THUPOBAHHSI.

THE LABORATORY MINITHERMOSTAT-STERILIZER
‘WITH DIGITAL DISPLAY OF TEMPERATURE

T. N. Boichuk, 1. P. Burdenyuk, V. F. Myslytsky,
M. V. Gavrylyuk

Abstract. The authors have described the structure, specifi-
cations, electronic power circuitry and stabilization the set tem-
peratures within 0,1 Co. They also have pointed the borders of
thermostatting, have substantiated the originality of design and
advantages of this model compared with existing devices of simi-
lar purpose. Detailed manual instructions of the minithermostat-
sterilizer was filed. The main ways of'its application in biochem-
istry, immunology, biology and medicine were given.

Key words: working chamber of the thermostat, resistor
heater, power transformer unit, the threshold relay method of
regulation, thermostatting range.
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