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IIpoBeneHo MonenpoBaHWe YYBCTBUTEIBHOTO 3JIEMEHTa TEIIOBOTO pacxoaoMepa
IJIsl CO30aHUsI KOMIAKTHOTO razoBoro xpomarorpada. PaccuutraHa 3aBUCUMOCTB
TEMIIEPAaTyPHOIr'0 OTKJIMKA TEPMOPE3UCTOPOB UYBCTBUTEIBHOIO 3JEMEHTA OT CKO-
pOCTHU MPOTEKAHU I TOTOKA JJIsI Ta30B pa3auyHoro tuna. [loayueH mpoduib Temrie-
paTypHOro pacnpeesieHusi IOTOKa MPOTeKaeMoro rasa.

KuioueBble ciioBa: MOMC; uyBCTBUTEbHBII 2JIEMEHT; ra3oBasi xpoMatorpadusi; Te-
TUIOBOI pacxoJoMep; TOHKOIJIGHOYHAsT TURJIeKTpriecKkasi MeMOpaHa.

The modeling of sensor for thermal peak flow meter for the development of compact gas chro-
matograph has been implemented. The dependence of the temperature response of the ther-
mistors of the sensitive element depending on the flow rate for various types of gases has been
calculated. The profile of the temperature distribution of the flowing gas has been obtained.
Keywords: MEMS; sensor; gas chromatography; thermal mass flow meter; thin-film
dielectric membrane.

lazoBast xpomarorpacdusi — MeTOI aHalIM3a COCTaBa ra30BOM CMECH, OCHOBaHHBII
Ha pas/iesieHUU €€ KOMITOHEHT MeXIy TTOIBUXHOI (Ta3-HOCUTENIb) U HETIOABUKHOM (haszoit
(copbeHT). Mccnenyemasi ra3oBasi cMeChb C Ta30M-HOCHUTEJIEM IOC/e MPOXOXACHUST yepes
XpoMmarorpaguueckyio KOJIOHKY ¢ COPOSHTOM pa3lielisieTcsi Ha KOMIIOHEHTBI, YTO 00YyCIIOB-
JIEHO Pa3IMYHBIM BPEMEHEM YIepXKaHUsI MOJIEKYJ, COCTABIISIIOIIMX CMecH Ha copbeHTe [1].
171 omnpeneneHus] UX TUMA U KOJIMYECTBA MPUMEHSIOTCS Pa3InyHble OETEeKTOPbI: IJIaMEH-
HO-MOHU3AIMOHHBIE, 3JICKTPOHHOTO 3aXBara, ACTEKTOPHI IO TETUTONPOBOAHOCTH | Tip. [2].
TNoBbIlIEeHNE TOYHOCTU ¥ YyBCTBUTEIBHOCTU XpOMAaTorpada MOXeT ObITh IOCTUTHYTO TTyTEM
MCIIOJb30BaHMSI KaTapoMeTpa Ha 6a3e TepmopesuctuBHoro MO®MC-ceHcopa pacxojia raza
B KayecTBe razoBoro gerektopa [3]. B pabote mnpemoxkeHa nepcrieKTUBHAsE KOHCTPYKIUS




MukpocuCTEMbI. CEHCOPBI I AKTIOATOPBI

MBDMC-ceHcopa s xpoMarorpada, B KOTOpOii TOHKOTIJICHOYHBIE TEPMOPE3UCTOPBI Ha TH-
9JIEKTPUYECKOI MeMOpaHe BBIIMOJHSIOT POJb TEPMOYYBCTBUTEIBHBIX 2JeMEHTOB. [lpen-
CTaBJIEHbI PE3YJIBTaThl YMCICHHOTO MOIETMPOBAHUSI TEMITEPaTyPHOIO OTKJIMKA TepMoOpe-
3ucTopoB MOMC-pacxogomMepa B 3aBUCUMOCTH OT CKOPOCTU TOTOKa Pa3jIMYHBIX TUIIOB
JIETEKTUPYEMBIX Ta30B. [IpomeMOHCTpHpOBaHa BEICOKAsI TEMIIEPATYPHAsT YyBCTBUTEIBHOCTh
ceHcopa i yeTblpex Thnos razos (H,, He, Ar, N,) npu ckopocTsix notoka ot 0 10 5 m/c.

Paboma eévinoanena npu punancosoii noddepicxe Munoopnayxu PO
(Ne075-03-2020-216, 0719-2020-0017) c ucnoavsosanuem obopyoosanus I[KIT
«Mukpocucmemnas mexnuka u 3.1eKmpoHnan komnonenmuasn 6aza» HUY «<MHUIT».
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Gas chromatography is a method for analyzing the composition of a gas mixture, based
on the separation of its components between a mobile (carrier gas) and a stationary phase
(sorbent). The investigated gas mixture with the carrier gas, after passing through a chromato-
graphic column with the sorbent, is separated into components, which is due to the different
retention times of the molecules of the mixture components on the sorbent [1]. To determine
their type and quantity, various detectors are used: flame ionization, electron capture, thermal
conductivity detectors (TCD), etc. [2]. Improving the accuracy and sensitivity of a chromato-
graph can be achieved by using a katharometer based on a thermoresistive MEMS-based gas
flow sensor as a gas detector [3]. We propose a promising design of a MEMS sensor for a chro-
matograph, in which thin-film thermistors on a dielectric membrane act as thermosensitive
elements. The results of numerical simulation of the temperature response of thermistors of a
MEMS gas flow sensor as a function of the flow rate for various types of detected gases have
been presented. The high temperature sensitivity of the sensor was demonstrated for four types
of gases (H,, He, Ar, N,) at flow rates from 0 to 5 m/s.
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