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laminaruli airnakadis siCqaris avtomaturi  

regulireba biousfrTxoebis karadaSi 

akaki faRava 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia biousfrTxoebis karadaSi  laminaruli airnakadis siCqaris avtomaturi 

marTvis sakiTxebi. dasabuTebulia siCqaris avtomaturi marTvis aucilebloba.  gan-xilulia 

gamwov milSi gamavali airis nakadis da masSi ganTavsebul diafragmaze moqmedi Zalis Sefasebis 

sakiTxebi.  am Zalebis mixedviT SerCeulia diafragmis mosabrunebeli bijuri Zravi da misi 

marTva.  ganxilulia biousfrTxoebis karadaSi laminaruli airnakadis siCqaris cvlilebis 

mizezebi da am nakadis mudmivi minimaluri sididis avtomaturi SenarCunebis ukukavSiris 

kvanZi Termoanemometris bazaze. 

sakvanZo sityvebi:   biousfrTxoebis karada. laminaruli airnakadi. bijuri Zravi.  

Termoanemometri.  

1. Sesavali 

 

  Tanamedrove bioqimiuri da baqteriologiuri laboratoriebis usafrTxo funqcio-

nireba warmoudgenelia biousfrTxoebis karadebis gareSe. es karadebi uzrunvelyofen  sak-

vlevi masalis dacvas dabinZurebisgan damzadebis procesSi, garemos da operatoris dac-

vas inficirebisgan Sesabamisi mimarTulebis da siCqaris airnakadis meSveobiT. airnakadis 

parametrebi ganpirobebulia karadis moculobis Sesabamisi gamwovi ventilatoris mier 

Seqmnili laminaruli nakadis siCqariT, romelic muSa Riobis sibrtyeSi unda iyos ara-

nakleb 0.5 m/w. logikuria, rom es siCqare damokidebulia ara marto gamwovi ventilato-

ris simZlavreze, aramed gamwovi karadebis erT-erTi aucilebeli elementis, hepafiltris 

dabinZurebis xarisxze. cxadia, rom  dabinZurebis xarisxi eqspluataciisas izrdeba. siC-

qare agreTve SesaZlebelia Seicvalos klimaturi pirobebis (temperatura, sinotive, qaris 

simZlavre da mimarTuleba, wneva) mniSvnelovani cvlilebebis gamoc. 

 Tanamedrove gamwov karadebSi laminaruli nakadis siCqare regulirdeba Warbi sim-

Zlavris gamwovi ventilatoris airnakadis arxis farTobis sawyisi daregulirebiT da 

SemdgomSi kontroldeba eleqtronuli sistemiT. rodesac nakadis siCqare ar Seesabamiseba 

dasaSvebs, gaismis gangaSis signali.  laborantma unda Sewyvitos muSaoba da gamoiZaxos 

specialisti. Tu gaviTvaliswinebT laminaruli nakadis siCqaris cvlilebis mizezebs, 

cxadi gaxdeba, ramdenad xSirad SeiZleba Seiqmnas aseTi problema.  
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2. ZiriTadi nawili 

 biousfrTxoebis karada umetes SemTxvevaSi warmoadgens gansazRvruli mocelobis 

Caketil sivrces gamWvirvale wina paneliT da garkveuli zomis samuSao RiobiT.  zemo-

TaRniSnuli usafrTxoebis funqciis Sesasruleblad, garkveuli mimarTulebis da siCqaris 

laminaruli airnakadis misaRebad da kontrolisTvis, igi aRWurvilia gamwovi ventila-

toriT da airnakadis siCqaris makontrolebeli mowyobilobiT. ventilatoris amZravi 

umetes SemTxvevaSi – maRalbruniani asinqronuli Zravia (xSirad amamaRlebeli reduqto-

riT).   amitom airnakadis siCqaris regulireba dinamiurad praqtikulad SeuZlebelia. 

siCqaris dayeneba xorcieldeba airgamtar milSi arsebuli diafragmis Sesabamisi motria-

lebiT gawyoba-dayenebis procesSi specialistis mier eleqtronuli anemometris daxmare-

riT (an gangaSis gaTiSvamde, Tu mas ar gaaCnia xelsawyo ). Tanamedrove gamwov karadebSi 

usafrTxoebis gazrdis mizniT siCqaris kontroli xorcieldeba uwyvetad.  airnakadis 

siCqaris gasazomad ufro xSirad gamoiyeneba Termoanemometrebi “cxeli gamtariT”. moxs-

nili signali  Zlierdeba da komparatoris meSveobiT CarTavs gangaSis eleqtronul sqe-

mas. rogorc wesi, raTa muSaobis wyvetebi iyos iSviaTi,  gamwovi ventilaciis arxi gadai-

keteba ise, rom laminaruli nakadis siCqare 0.5 m/w-ze sagrZnoblad meti iyos. advili 

warmosadgenia, rom am SemTxvevaSi, radganac gaizrdeba hepafiltrSi gamavali airSi Sewo-

nili nawilakebis raodenobac da zomebic, gaizrdeba ZviradRirebuli hepafiltris dabin-

Zurebis siCqare da xSirad gamocvlis aucilebloba.  aqedan gamomdinare, sasurvelia 

laminaruli airnakadis siCqaris avtomaturi regulireba. 

    laminaruli nakadis siCqaris regulirebisTvis Cvens mier SemoTavazebulia ventila-

ciis arxis gadaketvis avtomaturi regulireba “cxel gamtariani” anemometriuli sqemis 

signalis mniSvnelobiT, gadamketi diafragmis RerZis bijuri ZraviT Sesabamisi motriale-

biT.  

bijuri Zravis SesarCevad gamoyenebul iqna gamwovi ventilatoris mier Seqmnili 

nakadisagan diafragmis RerZze moqmedi mbrunavi momentis miaxloebiTi gantoleba.  mis 

gamosayvanad vixelmZRvaneleT Semdegi martivi mosazrebebiT: 1).  diafragmis farTobi 

α kuTxiT motrialebisas gamoiangariSeba formuliT  

απ cos2RS =  

sadac  −R gamwovi milis radiusia, xolo −α diafragmis mobrunebis kuTxe ra-

dialuri RerZis mimarT. 

2).  hepafiltri (gamouyenebeli) amcirebs haeris nakadis siCqares orjer;  

3).  haeris nakadi gamwov milSi laminarulia;  
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4). muSa Sesasvlelis farTobi ganisazRvreba formuliT hlD ∗= , sadac l - gam-

wovi karadis muSa siganea, xolo h - Riobis simaRlea muSa mdgomareobaSi.  

radgan laminaruli nakadis siCqare 0.5 m/w-ze meti unda iyos, maSin gamwov venti-

latoris mier uzrunvelyofili nakadi 5,02min ∗∗=> Dυυ . Tu gamoviyeneT airis naka-

dis impulsis gamosaangariSebel formulas αυραυρ 32222 sinsin RSF ==  (2), SegviZlia 

miaxloebiT gamoviangariSoT bijuri Zravis lilvze moqmedi momenti da misi mixedviT me-

tobiT SevirCioT Zravis simZlavre da misi marTva. cxadia, rom marTvis bloki unda Sei-

cavdes reverss.  

 naxaz 1-ze naCvenebia gamwov karadaSi laminaruli nakadis sasurveli siCqaris 

uzrunvelyofis avtomaturi sistemis funqcionaluri sqema. 

 

       nax. 1. 

1 – gamwovi karada; 2 - gamwovi karadis samuSao Riobi; 3 - “cxeli gamtariani” gamzomi-

gardamqmneli; 4 – bogiruli sqema, maZlierebeli, filtri; 5 – zeda da qveda doneebis (siCqaris 

zRvrebis) komparatorebi; 6 - bijuri Zravis marTvis sistema; 7 - bijuri Zravi; 8 – gamwovi mili; 

9 – diafragma; 10 – momlodine drois rele; 11 – gangaSis mowyobiloba; 12 – gangaSis gaTiSvis 

Rilaki. 

 

bijuri Zravis marTvis sqema ganxorcielebulia specializirebul mikrosqemebze 

L297  da L298N (2). statiaSi moyvanili sqemis Sesabamisad. L297 warmoadgens bijuri Zravis 
kontrolers, xolo L298N – mZlavr Sewyvilebul bogirul sqemas mZlavri gamosasvle-

liT. 

  am sistemis umniSvnelovanes kvanZs warmoadgens laminaruli airis nakadis siCqaris 

gamzomi, dafuZnebuli gamtaris winaRobis temperaturul damokidebulebaze. siCqaris ga-

zomvis Termoanemometriuli meTods axasiaTebs maRali mgrZnobeloba, swrafmoqmedeba da 

konstruqciis simartive. 

 cnobilia, rom cxeli gamtaris Tbomimocvlis gantolebas aqvs saxe  

( )fwww TTAhRI −∗=2  

sadac −I gamtarSi gamavali denia; −wR gamtaris winaRobaa; −wT  gamtaris temperatura; 

−fT  garemos temperatura; −wA gamtaris haerTan Sexebis farTobi; −h  gamtaris Tbomi-

mocvlis koeficienti. 

 radgan gamtaris winaRoba wR damokidebulia temperaturaze  
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( )[ ]refwrefw TTRR −+= α1  

sadac −α  gamtaris temperaturuli koeficientia; 

 −refR  winaRobis sididea sakalibro temperaturaze;  

 −refT  sakalibro temperaturaa. 

  Tbomimocvlis koeficienti warmoadgens nakadis siCqaris funqcias: 
c
fbah υ∗+=  

sadac ba, da c kalibrebis procesSi gansazRvradi mudmivebia. 5.0≅c . 

  am gantolebebidan, rogorc naCvenebia (2), gamomdinareobs, rom gamtaris winaRoba 

aris rogorc nakadis siCqaris, aseve garemos temperaturis funqcia.  am faqtoris gamo-

saricxad Cvens mier bogirul sqemaSi CavrTeT ori niqromis gamtari, ganlagebuli erTma-

neTTan axlos, raTa iyvnen erTnair temperaturul pirobebSi, romelTagan erT-erTi da-

culia nakadisagan.  orive  gamtari CarTulia bogirul sqemaSi, romelic ikvebeba stabi-

lizirebuli Zabvis wyarodan. miRebuli signali Zlierdeba operaciuli maZlierebliT 

(cnobili CarTvis sqemiT (4)) da ifiltreba maRalsixSiruli filtriT ( 0=fK , rode-

sac Hzf 20≥ ).  gafiltruli signali miewodeba komparatorebs, romelTa meSveobiT ga-

nisazRvreba bijuri Zravis brunvis mimarTuleba da gaSveba. 

 im SemTxvevaSi, rodesac diafragma gaxsnilia maqsimalurad da hepafiltris  maqsi-

maluri dabinZurebis gamo laminaruli airnakadis  siCqare garkveuli drois ganmavlobaSi 

veRar regulirdeba, aucilebelia Sesabamisi Setyobinebis gamomuSaveba. amisaTvis sistemaSi gaT-

valiswinebuli momlodine drois rele (10 wamiani droiTi intervaliT), romelic CairTveba 

qveda zRvris komparatoriT da Tu misi Camogdeba ar moxda 10 wamSi, CairTveba gangaSis mowyo-

biloba.  misi gamorTvisTvis sistemaSi gaTvaliswinebulia Sesabamisi Rilaki. 

 
3. daskvna 

 

  amrigad Cvens mier SemoTavazebulia gamwov karadaSi nominaluri laminaruli airnakadis  

siCqaris marTvis avtomaturi sistema.  es sistema saSualebas iZleva  vuzrunvelyoT sakvlevi 

preparatebis da garemos dacvas damzadebis procesSi dabinZurebisgan da operatoris dac-

vas inficirebisgan. statiaSi moyvanilia mialovebiTi formulebi bijuri Zravis da misi 

marTvis SesarCevad.  avtomaturi marTvis ukukavSiris wredSi nominaluri laminaruli air-

nakadis  siCqaris  dasaSveb farglebSi SesanarCuneblad gamoyenebulia Termoanemometri, ro-

melsac axasiaTebs maRali mgrZnobeloba, swrafmoqmedeba da konstruqciis simartive. 

SemoTavazebuli meTodikis mixedvis SesaZlebelia laminaruli airnakadis nominaluri 

siCqaris uzrunvelyofa sxva moculobis gamwov karadebSi.  

 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(8), 2010   
 

148 

 

literatura: 

1. Гутников В.С.  Интегральная электроника в измерительных устройствах. Л., 

Энергоатомиздат, 1988 

2. Яворский Б.М., Детлаф А.А. Справочник по физике. Наука. М., 1974 

3. DI HALT.  Управление шаговыми двигателями. www://easyelectronics.ru/upravlenie sha-

govym-dvigatelem.html 

 4. Термоанемометр. Модель ИТС-01. http://www.kot-device.ru/3ur/anem.html 

 
 

AUTOMATIC REGULATION OF SPEED LAMINAR AIRFLOW  
IN THE BIO-SAFETY CABINET 

Pagava A.V.  
Georgian Technical University  

Summary 

The essentiality of the automatic regulation of the speed of the laminar flow in the exhaust 

hood for the biological studies is accentuated, which have special filters - hepafiltry. An issue of the 

estimation of the forces is examined, which act on the diaphragm from the speed of the moving flow 

located in the air duct. According to this estimation, the selection of step-by-step motor and its control 

for the turning of diaphragm in the process of work is produced. The reasons for a change in the speed 

of the laminar flow in the exhaust hood and the unit of feedback for maintaining the minimum 

permissible value on the base of the hot-wire anemometer are examined. 

 
АВТОМАТИЧЕСКАЯ  РЕГУЛИРОВКА СКОРОСТИ ЛАМИНАРНОГО  

ВОЗДУШНОГО ПОТОКА В ВЫТЯЖНОМ ШКАФУ 
Пагава А. В. 

Грузинский Технический Университет 

Резюме 
В статье обоснована необходимость автоматического регулирования скорости 

ламинарного потока в вытяжном шкафу для биологических исследований, имеющем 

специальные фильтры – гепафильтры. Рассмотрен вопрос оценки сил, действующих на 

расположенную в воздуховоде диафрагму и зависящих от скорости движущегося потока. По 

этой оценке производится подбор шагового двигателя и его управления для поворота 

диафрагмы в процессе работы. Рассмотрены причины изменения скорости ламинарного 

потока в вытяжном шкафу и узел обратной связи для поддержания минимально допустимой 

величины скорости ламинарного потока на базе термоанемометра. 
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