A A

- (I)OHE é:éi:uuq bl i."«:-é_._i‘
HAYYHI BULGARIAN

- N3CNEABAHMS V o SCIENCES

TeopeTUYHO U3cneaBaHe Ha
HepaBHOBECHU ra3oBUu TeueHUA
B MUKPO/HaHO cucTtemm

NHCTUTYT NO mexaHUKa
npoekt [1H-02/7, 2016
Pbkosoauten: npod. aomH Ct. CtedaHoB

®oHpa HayuHn N3cnenBaHuA



S IR T
BULGARIAN
ACADEMY
of SCIENCES

1869

<= CbCTaB:

MWUHWCTEPCTBO HA OBPA3BOBAHWMETO M HAYKATA
R E
o a i §

Mpod. amH CredaH CtedpaHoB npod. a-p Emmn MaHoax
/pbKoBoguten/

aou. o-p Kupun Wepes acuct.Bnagummnp PycuHoB  acuct. CumoHa Lepesa
10/4/2019 NHCTUTYT N0 MexaHuMKa 2



@ N ‘ :._!!.T"“.,f,ff‘f_’.;,f""“_'

( HAYUHM J\/\_ BULGARIAN

U3CNEABAHNSA _J\/\_ ACADEMY

MWUHUCTEPCTBO HA OBPA3OBAHUETO W HAYKATA y of SCIENCES
1869

MoTunsauyusa:

1. MwuHunaTioOpM3aumna n pa3BmTne Ha HOBU TEXHOIOTUM N YCTPOMCTBA
-NbPBa Bb/IHA — MUKPO-E/IEKTPOHMKA.
Hauyano 1960-Te - cera e eTan Ha TbpCeHe Ha HOBU NbTULLA
-BTOpPA BbJ/IHA — MUKPO-E/IEKTPO-MeXaHN4YHN cnctemu MEMC.
Hayano — 1990-Te — BCe owe B Ha4asieH eTan Ha pa3BuUTue

2012-2019 MEMS Markets (US$M)
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2. TeopeTU4YHU OCHOBU Ha ABNeHUA u npouecn 8 MEMC

dyHAAMEHTANHU HAYYHWN U3CNeABAHMA, KAKTO eKCNepUMeEHTaIHU, TaKa U
TEOPETUYHU, KOUTO reHepupaT HeobXxoAMMNTE HOBM 3HAHUA N NAEUN 32 PU3UYHUTE
npouecu, npotmyawm B Munkpo-Enekrpo-MexaHnynmute Cuctemum (MEMC).

3. Pa3Butme Ha mmnkpodbayngmka n rasosm MEMC
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MWHWUCTEPCTBO HA OEPA3OBAHWMETO K

Chromatographic Chip Devices, Photographs of Sandia’s Micro-Chem Lab system for gas
chromatography integrated using surface micromachining with integrated fluidic
technology (SWIFT) [from Encyclopedia of Microfluidics and Nanofluidics, Dongqing Li,

Springer 2008]
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MIGRATE —The Project

Bpb3ka ¢ EBpONEencKkn npoekxT MIGRATE

Horizon 2020 — Miniaturized

H2020 —-MSCA —ITN-2014 Gas flow

Innovative Training Network (ITN), foR

Grant No. 643095 . Applications with enhanced
Total budget: €3.815 Mio Thermal

November 2015- October 2019 Effects

10 beneficiaries (7 academical, 2 SME, 1 global player)
7 associates (4 academical, 1 SME, 2 global players)
Co-ordination: KIT
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Llenu Ha npoekT AH 02/7 - 2016:

-n3yyaBaHe Ha HepPaBHOBECHM ABJIEHUA U NPOLLECU B MUKPO/HAHO pa3smepHU obnactu
N B3aUMOJENCTBNETO UM C TBbPAM TeNa U NOBBPXHOCTU, bopmupaLm
MUKPOCUCTEMATA U ONpeaensalm AMHaMMKaTa Ha paspeseHuns ras;

-u3cnenBaHe Ha Maco- U ToNJID0OMEeHHM NPOoLECHU C OTYMTaHe Ha xnb3rawm (slip) u
TonAuHHM (thermal creep) sBnenusa , cnyd4aiHn GpAyKTyaUMOHHU KonebaHuA Ha
MAKPOCKOMUYHUTE BEIMYMHU, OTYMTAHE HA NPENATCTBUA M FPANaBOCT Ha TBbPAUTE
MOBBbPXHUHWN Ha KaHaMN N KaBEPHMW.

MeTtoau:

-pa3paboTBaHe Ha MaTeMaTUYHN MOAENN, KOUTO ONUCBAT PU3MNKaTa Ha NPOLLECUTE;
-pa3paboTBaHe U N3Non3BaHe Ha YNCNEHU METOAN U aITOPUTMM 33 peLlaBaHe U
aHa/n3 Ha ulcaeaBaHnTe npobnemu;
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N3cnepsaHe Ha HEPABHOBECHM AABNEHMA U NPOLECU B TEYEHMA HA pa3peseH ras,
peanusMpaliym ce B MUKPO/HaAHO pasmepHU obnactu

1. mogenv n cumynauunm
2. xnmbpuaHun cmctemu ,ra3-TBbpPA0 TAN0“

Pe3ynTaTu:

- Pa3paboTteHn ca HOBM YNC/IEHM CXEMU 3@ MOAENMPAHE Ha BUHApHMK
B3aMMOAENCTBMA HAa MOIEKYIM B MeToAa Ha npekn MoHTe Kapno
cumynaumm DSMC

- Pa3spaboteH e xnbpuageH moaen Ha B3aMMOAENCTBME HA TEYEHUE Ha
pa3peneH ras c TBbpau Tena n NnpenaTcTems (HOBO HanpaBaeHMe Ha
n3cnenBaHus)

- YncneHo ce aHaNU3MpPaHKU 3a4a4M 32 TEYEHUA ra3 OKONO MaNKM NPEnATCTBUA

- YuncneHo ca nscnenBaHu epekTr Ha TONIONPEHACAHE OT CTYAEHO KbM TOMNJIO0
B 6/1M30CT A0 CTEHUTE HA MUKPO-KaBEPHa.
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Hybrid numerical approach to study the interaction of the rarefied gas flow in a
microchannel with a cantilever (Kiril Shterev, Emil Manoach , Stefan Stefanov)
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Ballistic and Collisional Flow Contributions to Anti-Fourier Heat
Transfer in Rarefied Cavity Flow
Hassan Akhlaghi, Ehsan Roohi & Stefan Stefanov
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Ballistic heat flow lines overlaid on the ballistic temperature field (left) and collision heat flow lines
overlaid on the collision temperature field (right) for (up) and (down).
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Collision, ballistic, and overall heat flow lines overlaid on the overall temperature field for different Knudsen numbers
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