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notl ynusepcumem - MCXA umenu K.A. Tumupazesa,
127550, Poccus, 2. Mockea, yn. Tumupsazesckas, 49

CymecTByIonme KOHCTPYKIIUH CTPYHHBIX BEHTHIISAIIHNA
001aaroT PsAIOM HETOCTaTKOB, KOTOPBIE MOTYT TIPH-
BOJIUTH K 0OMEep3aHHIO KOHJIEHCAaTa B Hanboee Xo-
JIOJHEIE TIEPHOIBI OTONUTEIHHOTO Ce30Ha U HapyIIIe-
HUIO (YHKIIMOHUPOBAHNS CUCTEMBI BEHTHIISIIUA. B
uenom. B mporiecce paboThI CHCTEMBI BEHTUIISAIUH B
XOJIOAHBIHA MEPUOJT BO3MOXKHO CHUYKEHUE TAIIbHOCTU
30HBI UCTCUYCHHUS CTPYU IPUTOYHOTO BO3yXa BCIICI-
CTBHE BO3ICHUCTBUS HA CTPYI0 APXHUMEJOBOH CUNBI U
CHUJIBI TPABUTALIMH - TUIOTHOCTh XOJIOTHOT'O IPUTOYHO-
ro BO3/yXa BBIIIC IUIOTHOCTU BO3/IyXa B IOMCIICHUU.
CHM3HUTH BO3HHUKAIONINI HEraTUBHBINA 3G (EKT BO3-
MOJKHO TIOCPECTBOM NPHMEHEHHSI PEKyIIepaTUBHBIX
TEMII000MEHHUKOB, 00ECTICYHBAIOIINX TIPEIBAPUTEIH-
HBIH TIOAOTPEB MPUTOIHOTO Bo3ayxa. C IebIo yBeIH-
YeHHS AaJTHHOCTH UCTCUCHUS CTPYH MPUTOTHOTO BO3-
IyXa MPeUI0KeHO OCHACTHUTH PEKYIIEPAaTUBHYIO yCTa-
HOBKY CHCTEMOU KOPPEKTUPOBAHMS HATIPABJICHUS BCK-
TOpa MOTOKa MPUTOYHOTO BO3ayxa. CUCTeMa KOppeK-
TUPOBAHMS MPEICTABISIET COOOM HACATOK B BUJIE 0J10-
Ka C MapaJuIeIbHBIMHU Kanro3u. [IpeniokeHsr MaTeMa-
TUYECKUC 3aBUCHMOCTH JIJISI ONPEACTICHUS OTITUMAITh-
HOTO yTJIa HAKJIOHA BEKTOPa MOTOKA IMPUTOYHOTO BO3-
Iyxa Ut 00ecTIedeHNsT MaKCHMaIbHOM JalbHOCTH
WCTEYECHUS MPUTOYHOU CTPYH. Y CTAHOBIICHO, YTO OTI-
TUMAJIbHBIA TEOPETHUECKUM JUana30H BApbUPOBAHUS
yIj1a HaKJIoHa xamo3u coctapisieT 0...34°

Kunrouessie cioBa: BEHTWIALU A, MUKPOKJIU-
MAT, PEKYITEPALIUA TEILUIA, KOPPEKTHUPOB-
KA HAITPABJIEHM S BEKTOPA, YTUJIM3ALIV A
TEIIJIOTHI

http://dx.doi.org/10.21515/1990-4665-183-001

zev Agricultural Academy
127550, Russia, Moscow, Timiryazevskaya, 49

The existing designs of jet vents have a number of
disadvantages that can lead to condensation frgezin
during the coldest periods of the heating seasdn an
disruption of the ventilation system as a wholeriby
the operation of the ventilation system in the quédi-
od, it is possible to reduce the range of the exhau
zone of the supply air jet due to the effect of Ane
chimedean force and gravity on the jet, the dertfity
the cold supply air is higher than the densityhef &ir
in the room. It is possible to reduce the resultiega-
tive effect by using regenerative heat exchandet t
provide preheating of the supply air. In orderto i
crease the flow distance of the supply air jat firo-
posed to equip the recuperative installation witlys:
tem for correcting the direction of the supplyfeow
vector. The correction system is a nozzle in thienfof
a block with parallel blinds. Mathematical deperzien
es are proposed for determining the optimal anfjle o
inclination of the supply air flow vector to ensuhe
maximum flow distance of the supply jet. It is &sta
lished that the optimal theoretical range of vésiabf
the angle of inclination of the blinds is 0...34°

Keywords: VENTILATION, MICROCLIMATE,
HEAT RECOVERY, VECTOR DIRECTION COR-
RECTION, HEAT RECOVERY

Cmambs onyoIuKo8ana 8 xo0e 8blNOIHeHUsL GHYmMpUuyHusepcumemckozo epanma PI'AY-

MCXA umenu K.A. Tumupsizeéa Ha nposedeHue Hay4HO-uUccied08amenbCKux npoekmos 6

cpepe umnopmozamewjenus «IIpo0o8oa1bCMEEHHbIN CYBEPEHUMEM» PAMKAX PedIu3ayuu npo-

2PamMMbl cmpamezuiecko2o akademuieckozo audepcmea «Illpuopumem-2030»

Bgeoenue. MukpokiimMaT CylIECTBEHHO BJIMSET HA PEAM3aLHUI0 TCHETHU-

YCCKOI'0 IMOoTCHOMAaIa CEJIbCKOXO03SMCTBEHHBIX KUBOTHBIX. MI3MeHeHHEe mapameT-

POB MHKPOKIHMMATa OT PCKOMCHIYCMBIX 3HAUCHUN CHUKACT IMPOAYKTUBHOCTb

JKUBOTHBIX, IMMPOJOJDKUTCIBHOCTL IICPHUOJAA ) KU3HU, HPUBOJIUT K MAACIKY MOJIOA-

nska [1-3].

http://ej.kubagro.ru/2022/09/pdf/01.pdf
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B >KMBOTHOBOIUECKHMX KOMINIEKCAX HAOJIOJACTCS BBICOKAs INIOTHOCTH
coliepkaHus KUBOTHBIX. U oOecrnieuenre He0OX0IMMOTO MUKPOKJIMMATA TIPE/I-
mojiaraeT BBICOKME KPAaTHOCTH Bo3ayXxooOmeHa. [IpumeHeHHe MPUTOYHO-
BBITSDKHBIX PEKYIIEPATUBHBIX CHCTEM IO3BOJISIET MOJAOTPEBATh MPUTOUYHBINA BO3-
JIyX 3a CUET TEIUIOTHI BRITSHDKHOTO 0€3 CMEIMBAHUS IIOTOKOB, YTO CHUXKAET pac-
XOJ] TEILIOTHI Ha OTOIUICHUE IIPOU3BOACTBECHHBIX noMereHui Ha 70-90% [4-12],
obecreunBasi HEOOXOIMMBIE TTapaMeTpbl MUKpoKIuMaTa. OgHAKO OTHOBPEMEH-
HO ¢ o0ecrieueHueM HEO0OXO0AMMOM KPaTHOCTH BO3AyX000MeHa HEOOXOAUMO CO-
3/1aBaTh YCJIOBUS 10 PABHOMEPHOMY PacIpeeICHUIO BO3/yXa B IOMEIICHUMU.

KnumaTtnueckue ycnoBus OONBIIMHCTBA MpeAnpusituii PO TakoBbl, 4TO
HauOosiee JOCTYNMHBIM W PAlMOHAJIBHBIM PEIICHUEM SIBISETCS MNPUMEHEHHE
CTpYWHOU BEHTWISINK. B KauecTBe allbTepHATUBHI BRICTYNAIOT AU Y3UOHHBIC
CHUCTEMbI BEHTWJIAIMH C TI0Jauell MPUTOYHOTO BO3AyXa W3 UYEPAAYHOTO TPO-
CTpaHCTBa uepe3 nepdopUpOBaHHBIN MOTOJOK. Takoe pelieHue mnpesanosaracT
MPEIBAPUTEILHBIN TTOJOTPEB BO3/yXa C HCIOJB30BAHUEM YEPAAuHBIX TIPO-
CTPAHCTB B KayeCTBE BEHTWISIIMOHHBIX KaMep. B NMpOTUBHOM ciiydae B 30HE
KOHTAKTa XOJOJHOTO IMPUTOYHOTO BO3AyXa C TEIUIBIM M BIAXKHBIM BO3YXOM
MOMEIICHHS HaOII0aeTCsl 00pa3oBaHue KOHJICHCATa, a B HauOoJiee XOJIOTHBIC
MPOMEXKYTKH OTOMHUTEIBHOTO TEeproAa KOHJEHCAT 0OMep3aeT, OJIOKUPYs MyTH
MOCTYIIJICHUSI CBEKETO BO3/IyXa.

[IpumeHeHne CTpyHHOW BEHTUJISAIMH HE JIUIIEHO CBOUX OCOOEHHOCTEH.
[TpuToUHBIC CTPYH B 3aBUCHMOCTH OT TeMIIEpaTyphl MOT'YT IO JHUMAThCS (IO0-
rperas cTpys), 100 omycKaThcs (OXJIaXKIeHHAs CTPYs), YTO OOYCIIOBJICHO pa3-
HOCTBIO TIJIOTHOCTEH MPUTOYHOTO BO3AyXa M BO3ayxa nomemieHus. s mpu-
TOYHOW BEHTHJISIIMU B OTOMHTENIBHBINA TMEPUO XapaKTEPHBI OXJIAKICHHBIE TO-
Hymue CcTpyu. [IpuMeHeHHne peKymepaTHBHBIX TEMIO0OMEHHUKOB IO3BOJISET
HECKOJIBKO CIUVIIUTh ITOT 3P (DEKT 3a CUET MPeaABAPUTEIHLHOIO MOJ0TPEeBa Mpu-
TOYHOTO BO37yXa, OJHAKO TOJHOCTBHIO YCTPAaHUTH €ro 0e3 MPUHYIUTEIHLHOTO

norpesa He yaaercs. [I[putodnbie cTpyu Mo Mepe CHHXKEHHUS] UX CKOPOCTH TOHYT

http://ej.kubagro.ru/2022/09/pdf/01.pdf
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(puc. 1), cHmkast TaIbHOCTD 30HBI OOCITY)KHBAaHUS TEM CaMbIM 00pa3ysi 00JacTH
3aCTOMHOM 1 N30BITOYHON BEHTHUIALIAH.

Ienv uccneoosanusa. llenpio paboThl SABISIETCS pa3pabOTKa peKyrepa-
TUBHOW YCTAaHOBKHM C CUCTEMON KOPPEKTHPOBAHUSA HANPABIICHUS BEKTOpA MOTO-
Ka IPUTOYHOTO BO3/1yXa.

Peszynvmamut u obcyyncoenue. HenzorepmMruueckue CTpyd IOJBEPKEHBI
BIIUSIHUIO APXHMEIOBOW W T'PABUTAMOHHOW CHUJI, B YACTHOCTU OXJIAXKJICHHBIE
CTPYH CKJIOHHBI TOHYTh, OMIYCKAsICh MO0 MEPE yAAJIEHU OT BeHTUWIATOpa. Omyc-
KasiCh, CTPYsl CTAJIKHUBAETCS C OTPAKAAIOIIUMHU KOHCTPYKIUSAMHU TE€XHOJOTHYe-
CKOTO 000pyI0BaHMS WK 1MOJIOM (puc. 1 a), YTO MPUBOJUT K OBICTPOMY €€ yra-
canuto. OJHAKO €CJIM Ha HAaYyaJIbHOM 3Tare HalmpaBUTh CTPYHD HEMHOTO BBEpX,

TO OHa MpeojojieeT OOJbIee PACCTOSHHUE IO CTOJIKHOBCHHS C TPEIMATCTBUEM

(puc. 10).

vl

L)

6)

Pucynok 1 —Cxema pacnpocTpaHeHuUs: OXJIakKACHHOU CTPYHU:

a — TOPU3OHTAIILHOM; O - CKOPPEKTUPOBAHHOU

http://ej.kubagro.ru/2022/09/pdf/01.pdf
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TpaekToprio ABUKEHUS OXJIAXKIECHHOW CTPYHM MOXHO PaccuMuTarh C yye-
TOM KputTepus Apxumesna, a, 3Has TpeOyemylo AaJbHOCTb PACHpOCTPaHEHUS
(MHY 30HBI OOCITY)KMBaHUS), BHECTH COOTBETCTBYIOIIYIO YIJIOBYIO MOMPABKY
«AP>» HampaBJIEHUIO BEKTOpa MOTOKA MPUTOYHOTO BO3/yXa, 4TO B MaTeMaTuye-

CKOM BBIPpAXXCHUHU IPUHUMACT BUL.

ymin :HB _Hcm
y, = f(xAr)
= f (x,At,u,m,n),

a =arng
X

X< Lo

r71€ Lmax - JQJIBHOCTH pacnpoCTpaHEeHHUs] MPUTOYHOM cTpyH, M; H.. — BbicoTa
cTaHka, M; Hg — paccTosiHue OT OCH BBIITYCKHOT'O OTBEPCTHS N0 moja, M; Ar —
KpuTepuii Apxumena; X — adcmucca, M; At - pasHocts Temneparyp, °C; v — cKo-
pOoCTh cTpyH, M/c; M, N — adpOAMHAMHUYCCKUN U TEIJI0BOK KO3 GHUIIUEeHTHI (pHC.

2).

y y

1o 1- X

( D [ -

ot || T .

R - Q" HR“"‘*—-\ .
H, e \\\\ Vmin N
y AP e A )l | "’" N \” g

W WA Wer vl i

Pucynok 2 - Cxema pacnpocTpaHeHHsI OXJIaXKICHHON CTpyr

BaxxHo oTMeTHTB, YTO B Mpolecce padoThl BEHTHJIATOPAa BO3HUKAET TYp-

6y.HI/ISaI_II/I$I ImoAaBacMOIro BO3AYHIHOI'O IIOTOKA, 3TO YyJIydIIacT INCPCMCUIMBAHUC

http://ej.kubagro.ru/2022/09/pdf/01.pdf
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C BO3yXOM IIOMEILIEHUs, HO CHUXKAET AAJIBHOCTh UcTeueHusd. C 1enbro yBenu-
YeHUs JAbHOCTH HMCTEYCHUS I1eNIeco00pa3HO CTaOMIM3UPOBaTh (BBIPOBHSITH)
BO3AYIIHBIN ITOTOK IOCPEACTBAM BBIPABHUBAIOIIMX aIlllapaToB, HAIpUMEp Ia-
paJUICNIbHBIX KAIIO3U.

JIns peleHnsi yKa3aHHOW 3aa4M U JOCTHXKEHUS 3asiBJIEHHOIO TEXHUYe-
CKOI'0 pe3yipTara IpeajiaraeTcs IPUMEHEHUE HACAAOK JKaIIO3UWHOIO THUIIA C
AIIEKTPONPUBOAOM, BBIPABHUBAIOLIUX 3aKPYYEHHYIO BEHTWISTOPOM CTPYIO H
U3MEHAIOIUX HAIIPaBICHUE BEKTOpPAa CKOPOCTH IOTOKA B 3aBUCUMOCTH OT TEM-
niepaTypsl oJjaBaeMoro Bo3ayxa (puc.2)

JIanbHOCTh HCTEYEHMS CTPYM NPUTOYHOIO BO3JyXa ONPENENAETCS IO

dopmyinie M.3. Ileuatnukosa [13]:

Lyex =4, 6H ., (B, (2)

min

rae Hmin — MUHUMaJIbHOE PACCTOSTHUE MEKY BBICOTOM orpakacHuii (OOKCOB) U

MOTOJIKOM, M; B — mmpuHa nomemieHus, oociyxuBaemast OJHOU CTpye, M.

[IpoBeneHHbIe KMCCaETOBAHUS TO3BOJIMIM YCTAHOBUTH 3aBUCUMOCTH JJIU-
HBI 30HBI OOCITY>)KHBaHUSI PEKYIIEPATUBHON yCTAaHOBKH, OT HAPYXKHOW TemIiepa-
Typhl M YIJIa HaKJIOHa BEKTOpa MOTOKA, a TAK)KEe TEOPETUUECKHUI JMana3oH u3-
MEHEHHs yIJia HaKJIOHAa BEKTOpa MOTOKaA.

[To manubM [14] ceyeT, 4TO TEOPETHUYESCKHA TUATa30H U3MEHEHHS yTiia
HakJoHa xamo3u coctapiseT 0...34°. MakcumanbHyIO0 JaJIbHOCTh HCTEUEHUS
BO3AYIIHOM CTPYH YCTAaHOBKH MOXHO 00ECIIeUUTh IMyTeM U3MEHEHUs HalpaBJe-
HUSl BEKTOpa MOTOKA Ha 3a/laHHbIM Yrojl. 3HaueHHe yIJia HaKJIOHa ONpeaeseTcs

SMITUPUYCCKOM 3aBUCUMOCTRIO [14]:

a=-0,68 +14,¢ (3)

http://ej.kubagro.ru/2022/09/pdf/01.pdf
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rae t, —HapyxHas TemmnepaTrypa Bo3ayxa, °C.

YuuThIBas CHUKECHHUE JAJIbHOCTH OXJIAXKACHHBIX CTpYﬁ " PpETyJINPOBAHUC

BEKTOpa MoToka hopmyny (2) cnemyer JOMOTHUT.

I‘max = 4’ H min (B . (4)
a=-0,68, + 14,9

B pesynbrare TemiooOMeHa, IPUTOUYHBIN BO3/lyX MOJOTPEBAETCS, OCTaBa-
SCh MPU 3TOM OXJIAKJIEHHBIM, 10 OTHOLIEHUIO K BO3yXYy MOMELIEHUS U CKIIOHEH
TOHYTb.

M3MeHeHue yria HaKJIOHA Kajll03U OCYLIECTBISIETCS CEPBOINPHUBOIOM I10
CUTHaJy OT JaT4yuMKa HapyXKHOW TemrmepaTyphl, oOecrednBas MaKCHMAaJIbHYIO
JAIbHOCTh UCTEUEHUS CTPYH B TEKYILUX YCIOBUSAX.

Peanuzauus npennaraeMblx TEXHUYECKHUX PELICHUN PEIIAeTCs IyTEM J0-
IIOJIHEHHSI PEKYIIEPaTUBHON YCTAaHOBKM CHCTEMON KOPPEKTHUPOBAaHHMs HaIlpaBlie-
HUS BEKTOpA IIOTOKA PUTOYHOTO BO3AYyXa.

IIpennaraemoe yCTpOMCTBO COCTOUT M3 HMOJMMEPHOIO PEKYyNEPATUBHOTO
TEII00OMEHHUKA C CUCTEMOW BO3/yXOBOJIOB, BBITSKHOTO BEHTHJIATOPA U IPU-
TOYHOTO BEHTUJISATOPOB. [IpUTOUHBIN BEHTHIATOP OCHAIIEH OJIOKOM Mapaieib-
HBIX JKaJl03M, YroJl YCTAHOBKM KOTOPBIX PEryJIMpyeTcs NapajieaorpaMMHBIM
MEXaHU3MOM ITOCPEICTBOM 3JeKTponpuBoza. [lonoxxenne kamo3u U3MEHIETCs
CEpPBONPHUBOJOM MO CUTHAITY OT JaTYMKa HapyHOH Temneparypsl. KongeHcar,
oOpa3yromuiics B Mpolecce TemI000MeHa, coOupaercss B MOAJIOHE U OTBOJUTCS

B KaHanu3amuio (puc. 3).

http://ej.kubagro.ru/2022/09/pdf/01.pdf
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Kpabna

Mumatouwlud / | I -
kabent Q E[]_/+ |
: Hr HﬂIIH o s [Mpumoyrbi
9/ 87 " \7 \6

Pucynok 3 - OOumii Buj pekynepaTUBHONW YCTAHOBKH C CHCTEMOW KOp-
PEKTUPOBAHUS HAIPaBJICHHUS BEKTOpa MOTOKA MPUTOYHOTO Bo3ayxa: 1 - pexyrie-
PaTUBHBIN TETNIOOOMEHHUK, 2 - TPUTOYHBIN BEHTHISATOP, 3 —OJIO0K MapasuieNnbHbIX
XKano3u, 4 —napajuieiorpaMMHbBIA MEXaHU3M, S — 3JIEKTPUUYECKUN MPUBOJI Ka-
71034, 6 - 1aTYMK HApY>KHOM TeMneparypbl, / —KOHTpOJLIEp, 8 -1moaoH, 9 —BbI-

TSOYKHOM BEHTUIIATOP.

B npouecce peryaupoBaHus MOJIOKEHUs XKaAIO3U YCTaHABIIUBACTCS CB3b
MEXKy TEMIIEPATYPOM HApYKHOT'O BO3ayxXa «i», yrJIoM HAaKJIOHA KalIO3U K Io-
pU30HTY «P3» ¢ K03(p(HULHUEHTOM MPONOPLHOHANBHOCTH «X>». KoHTposiep, no-
JIy4UB CUTHAJI OT JAaT4MKa TEMIIEPATyphl, OTAAET yIPABISAIOIIME CUTHAIIBI DJICK-
TPONIPUBOAY Kamo3u. IIpu TemmnepaType MpuUTOKa paBHOM TeMIlepaType Iome-

HIEHUS Yroj HakJioHa »kanto3u paBeH 0°. B cnmyudae cHMKEHHsI TeMIlepaTyphl

http://ej.kubagro.ru/2022/09/pdf/01.pdf
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MPUTOKA KOHTPOJIJIEp OYJET MoJaBaTh CUTHAN Ha MPUBOJ JJI YBEJIMUYEHUS yria
HAKJIOHA, MAaKCUMAJIbHOE 3HAYE€HHUE KOTOPOro coctaBiseT 34°. 3HaueHHE ONTH-
MaJbHOM BEJIMYMHBI yTila HAKJIOHA YKAJTK3U 3aBUCUT OT TEMIIEpaTyphbl MPUTOY-
HOTO BO3/yXa U 33J1aeTcs (PYHKIIMOHAILHO WA B BUJIE HACTPOCUHOMN TaOJIUILIBI.

3aknwuenue. lonyyeHHas MaTeMaTH4eCKas MOJENb NO3BOJISIET ONpe/e-
JIUTh ONTUMAJIBHBIM YyroJl HaKJIOHa BEKTOpa MOTOKA MPUTOYHOIO BO3yXa, obec-
MEYMBAIOIIMNA MaKCUMAJIbHYIO TAJIbHOCTh UCTEYEHUSI IPUTOYHOU CTPYHU B 3aBU-
CUMOCTH OT Hapy>KHOU TeMIepaTyphl.

[IpensioxkeHa KOHCTPYKIIUSL PEKYIIEPATUBHON YCTAaHOBKU C CUCTEMON KO-
PEKTUPOBAHUSI HAMPABJICHUS BEKTOpa MOTOKAa MPUTOYHOTO BO3JyXa MPE/ICTaB-
Jstolel coooi HacazoK B BUJIE 0JIOKA € MapauieIbHBIMU JKaI03H.

[Ipenyiaraemasi KOHCTPYKITUS JKaTIO3UIHOTO Hacaaka 00ECIIeurnBaCT BBI-
PaBHUBAHHE 3aKPYUYEHHOU CTPYU U MU3MEHEHHE HAMPABJICHUSI BEKTOPA CKOPOCTH
[0 CUTHAJIy OT AaTyMKa TeMIIepaTyphbl HaApYyKHOTO BO3JyXa C LEIbI0 yBeIuye-

HUA JAJIBHOCTU UCTCUCHUA CTPYHU IIPUTOYHOI'O BO3yXaA.
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