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TlpouseooumenbHOCHb NHEEMOKAMEPHOSO HACOCA 3A6UCUM OM MAKUX (PAKMOPO8, KAK 8PeMs pasepy3Ki,
dasiieHie 8 KamMepe HACOCd, BbICOMA PACNON0NCEHUS PA3EPY30UHON mpYObl 0m OHUA Kamepbl, OuamMemp pas-
2PY30YHOI mpy0bl, Y20l pacKkpwuimus KOHQY30pa, 6biCOMA PACNOIONCEHUA A3PAYUOHHO20 YCHPOTICMEd om
OHMWG Kamepol, KOIU4ecmeo conejl ad3payuoHHozo ycmpoﬁcmea u Opyeue, HO OCHOGBHbBIMU AGIAAIOMCA MAKUE
Kax oaenenue 6 kamepe Hacoca — P, ebicoma pacnonodicenus pasepy3ounoi mpyost om OHuwa kamepst — hy,
6ICOMA PACNONOIACEHUS AIPAYUOHHO20 YCMPOTICMEa om OHuwya kamepsi — ha. B cmamwe paccmompeno enus-
HUE OCHOBHBIX (PAKMOPOE HA 8PeMA PA3EPYIKU KAMEPbL HACOCA, 8bIOPAHBI OUANA30HbL UX 8apbuposanus. 1lo-
JIYHeHbl YPAGHEHUs PecpecCil 8peMent Pa3epy3KU KamMepobl HACOCA U NPOU3BO0U MENbHOCHIU HACOCA NPU Puk-
CUPOBAHHBIX 3HAYEHUAX OQBIEeHUS 8 KaMepe HACOCA, 8bICOMbl PACNONONCEHUA PA3EPYI0UHOT MpPYDbl Om OHUWA
Kamepwl, 8bICOMbL PACNOJIONCEHUS AIPAYUOHHOSO YCMPOTICMEA OM OHUNYA KAMEDD.

Karouesnvie crosa: cowcamvlii 6030yX, NHEGMOKAMEPHbBII HACOC, CHINYYUE MAMEPUA, MYIbMUCONIO80e
A3PAYUOHHOE YCHIPOTCINEO, NCEBOOONCUNCEHUE, NPOUIBOOUMETLHOCHIb HACOCA, 8PeM PA3ZPY3KIU KAMEPbL.

B xoxe peanuzaimu u 00pabOTKH Pe3yIbTaTOB
3KCIICPUMEHTOB NOIYUCHO YpaBHEHHE perpeccud Gy
(t) = f (Puss; hri; ha), KOTOPOE TIOKA3BIBACT H3MECHE-
HUC BPEMCHHU BHITPY3KH MHOPLMH Martepuana (we-
MeHTa) 50 Kr ¥ CCKYHOHOH MPOU3BOJUTEIBHOCTH B
3aBHCHMOCTH OT OCHOBHBIX (PaKTOPOB.

VpaBHEHHE peTpecCHH BPEMEHH Pa3TPy3KH T,
MOPITMH MaTepHala B KOAWPOBAHHOM BHAE HMEET
BUJ

7, =7,5-3,3x113,7x,10,8x31+0,8x1x310,3x2x3+1 ,2)(12+5,6X22+ 1 ,6X32. (1)

AHamzupys ypaBHeHus perpeccud (1) onpeae-
UM 3HAYUMOCTh (akTopos (puc. 1): u30BITOUHOE
JasineHue Pus = 42 %; BbICOTA PACHONOKCHHS pas-
rPy304HOM TPYObI OT AHMIIA KaMEPHI /i, = 47 %, BbI-
COTa PACHOIMKCHHUS a3PaALMOHHOTO YCTPOWCTBA OT
JHAIA KaMepsl A, =11%.

Hauboneinee BnusHHE HAa BETHYUHY BPEMCHU
pasrpy3ku okaseiBacT (axkTop (BHICOTA PACIIOIONKE-
HUS Pa3rpy304HOH TPYORI OT AHUINA KAMEPHI A, = 47
%), a HauMeHbIIee 3HaUCHHE (HakTop X3 (BBICOTA pac-
MOJIOKCHUSL a3PALIOHHOTO YCTPOMCTBA OT JHHINA
Kamepsl /1, = 10 %), koTopoe mouTH B 5 pa3 MCHbIIE
[1-4].

Bmugnane Qakropa x; (M30BITOYHOE AaBICHHE
Pis =42 %) npumepHO paBHO BIHSAHUIO (akTopa X2,
U IpUMEpHO B 4 pasza Oonbiue BAMSIHUS (HaKTOpa X3.
OtpuuatepHBIH 3HAK Mpy QaKTOpe X| MOKABIBACT,
YTO C €ro yBEIHUUCHUEM 3HAYCHHE BPEMCHH pas-
rpy3ku yMeHbmaetcs. [lomoKuTenpHBIH 3HAK NpU
k03¢ prrmeHTaxX PaKTOPOB X2 U X3 MOKA3BIBACT HA TO,
YTO MPH UX MOBBIIICHUN BPEMS Pa3rpy3KH YBEIHIH-
BacTCH. JHAYCHUE KOA(DPUIIHCHTA TIPU WICHE YPaB-
HCHHS COBMCCTHOTO BJIMSHHS X1X2 YKa3bIBACT HA TO,
4gTO OBLIO MOJHOCTBIO OXBAUCHO (PAKTOPHOE MPO-
CTPAHCTBO JAHHBIX YJICHOB.

VYpaBHCHHE peErpeccudl B JEKOJUPOBAHHOM
BUJC UMEET BH[

7, =177,5-102P-1,3h-2,7hat0,4Phy +0,002 hpha +1,2P*+5,6 h*+1,6 b’ 2)

C moMoIBI0 MPOrpaMMHOTO MAKETa MOIYICHA
MOBEPXHOCTh, HA KOTOPOH MH00as TOYKA MOKA3BI-
BAaCT, IPHU KAKHUX 3HAUCHUAX (DAKTOPOB MOKHO MOTY-
YUTh MHHHUMAJIBHOE BpPEMs pasrpy3ku 7, = 6 C, a
HMCHHO TIPH COYCTAHHWH 3HAYCHUH H30BITOYHOTO

JABJICHUSA, BBICOT PACHOJIOXKCHHS Pa3rpy309IHOH
TPYOBbI OT JHUINA KAMEPBI U a3PAIHOHHOTO YCTPOii-
ctBa B wmHTepBadax 1,2-1.5 arm., 34-39 MM u
40-59 MM cooTBETCTBEHHO. | eoMeTputeckne mapa-
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METPHI PETYIUPYIOTCS KOHCTPYKTHBHO, T.K. 3TO 3a-
JI0’KCHO NPU KOHCTPYHUPOBAHHUH M H3TOTOBJICHHH J1a-
OopaTOpHON YCTaHOBKH, a HM30BITOYHOC NABICHHC
BIMACT HA PacXo] BO3AyXd, a CJICAOBATCIBHO Ha
SHEPro3arpaTsl MpoLecca TPAHCIIOPTHPOBAHUS, TO
MOKHO MPEANOIOKUTB, YTO LIETISCO0OPa3HO UCTIONb-
30Barh 3Ha4YCHUA (HAKTOPOB B TOUke A (pHC. 2), BbI-
Oupas MUHUMAJTbHOS 3HAYCHUS ABACHUS Py = 1,2
ar™m., iy = 55 MM, h, = 55 MM, HO 3TO HE O3HAYACT,
YTO OPU HA3BAHHBIX MAPaMETPax MOTYIHM MaKCH-

MaJIBHYIO MNPOHM3BOAUTCIBLHOCTh. AHATH3UPYS pe-
3VABTATH JKCHCPUMCHTOB TPH Puss 1,5 atm.,
By = 55 Mm, ha = 55 MM BpeMs pasrpy3ku 7. = 6 c,
MPOU3BOAUTEIBHOCTE paBHa G = 8,3 Kr/c, HO Heno-
HATHO Kakas MPOU3BOAUTCIBHOCTD MPU JABJICHHH
Pus = 1,2 arm. TlosTomMy HEOOXOAUMO PACCMOTPETh
BIMSHUC OCHOBHBIX (DAKTOPOB Ha CEKYHAHYIO IMPO-
W3BOIUTCIBHOCTD, KAK OJHOTO W3 OCHOBHBIX TEX-
HUKO-3KOHOMUYCCKHUX TIOKA3aTe/ICH padoThl 1H000r0
YCTpOICTBA.

50% A

45% A

40% A

35% A

30% +

25% +

20% A

15% A

10%

5% A

0% -
P

ha

Puc. 1. 3HaUMMOCTE OCHOBHBIX (haKTOPOB IIPH BPEMEHH Pa3IPy3KA

a)
-1,57
E
-0,5
xl 04
0,5 /’."'
19 LEATYNIN
L5t AL LAY
15 1 05 0 -05 -1 -1,
3
B)

)
15 -1 <05 0 05 1 15
1,54
149
0,54 A
B 04
-0'5_ l I
e
-1,5:
6)
-1,5
-1
-0,5
A4 0 A
0,5
1
1,5
| A AR AR LR RARAE R
-5 -1 =05 0 05 1 15
2
r)

Puc. 2. I'paduaeckue cTpyKTyphL, OTOOpaKaloie MAHIMAIBHYIO (PUKCHPOBAHHYIO BEIUIHHY BPEMEHA
PasTpy3KH 7. = 6 ¢ OT OCHOBHBIX (JaKTOPOB:
a) 3X MepHoe u3o0paxeHue, 0) IPOESKIKs Ha OCh Xi, B) IPOESKIINSI HA OCh X7, I') IPOEKITUS HA OCh X3

YpaBHCHHC PErPeCcCHH CCKYHIHON MPOU3BOIU-
TeapHOCTH (), B KOAMPOBAHHOM BHJIE UIMEET BUA

G, =6,6+1,4x1-0,8x2-0,4x3-0,56xx2-0,4x1x3+0,2x2x3+0,34x/ 2_1,6x22-0,8x3. 3)
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AHamu3upyst ypaBHeHHs perpeccun (3), ompe-
JCUM 3HAYUMOCTD (hakTopoB (puc. 3). Hauboneiuee
BJIMAHUC HAa BCIIUINUHY NPOU3IBOAUTCIIPHOCTU OKAa3bI-
BaeT (pakTop x| (M30BITOUHOES NABACHUE P s = 54 %),
a 3HaK «1t» MOKa3bIBACT HA TO, UTO IPHU CI'0 YBCIINUC-

HHHM VBEIUYHMBacTCd (QYHKUUA oTkiauka. Ortpuna-
TENBHBIN 3HAK MpH Ko3(pdunmeHTax GakTopoB x; U
X3 IOKA3bIBACT HA TO, YTO MPHU HX MOBHIIICHUH MPO-
W3BOIUTCIBHOCTh YMCHBIIHUTCS. 3HAYUMOCTH (hak-
TOpPOB X2 ¥ X3 paBubl 31 % u 15 %, uro MeHbIIE BIU-
saus paktopa x1 B 1,7 1 3,6 pa3 COOTBETCTBEHHO.

Puc. 3. 3naumMocTh OCHOBHBIX (DaKTOPOB JUISI CEKY HAHOM IPON3BOUTENLHOCTH!

X - 1 (D) = 54%: %2 () = 31% 3 %3 () = 15% ;

1
BX2 1 (Prag) = 12%; %2 () = 58% 53 (ha) = 30% ;
O Xij Z M0 AONAM - X1 (Py6) = 58%; X2 (hy) = 29% ; *3 (ha) = 13%

Tak kak 3HAYUMOCTH (PAKTOPA X3 OTHOCHUTEIHHO
Mana, TO JJs YIPOIUCHHUS AHATIN3a BIUAHHUSI (aKTo-
POB Ha MPOM3BOIUTCIBPHOCTD MPUHUMACM 3HAUCHUC
BBICOTHI PACTIOTIOKCHHS a3paIlMOHHOTO VCTPOMCTBA

OT IHULNA KAMEPHI PABHBIM /1, =55 MM 3HAUCHHIO OC-
HOBHOT'O (HY/ICBOI'O) YPOBHS BapbUPOBAHUSI.

VpaBHeHME perpeccHu B JACKOJHUPOBAHHOM
BUJC UMEET BH[

Gy =-65,8+3P+0,5h,+1,2hs-0,12Ph,; -0,21Ph, +0,001 A,hg +7,71P%-0,0047,7-0,01 k. “)

Ucnonp3ys ananmuTuueckuii maker Maple 13,
OBLIN TIOCTPOCHBI TPEXMEPHBIC (UTYPHI, TOKA3KIBA-

IOLIHE 3aBUCHMOCTDb MPOU3BOJUTEIBHOCTH OT U3Me-
HCHHS OCHOBHBIX (DaKTOPOB HpU (PUKCHPOBAHHBIX
sHaucHuIX G, = 8,3; 7,3; 6,3 xr/c (puc. 4).

Puc. 4. I'padmaeckue cTpyKTYpHL, 0TOOpaxarormie GUKCHPOBAHHBIC BEIMIWHEI IPOU3BOIUTCILHOCTH B 3aBUCUMOCTH
OT OCHOBHBIX (haKTOPOB!
1-G,=83«xr/c; 2-G,=73xr/c,3 -G, =63 xr/c
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Ha puc. 5 otoOpaxkeHa moBepXHOCTh, HA KOTO-
poli mobasg TOYKa MOKA3BIBACT, MPH KAKHX 3HAYC-
HUSIX (DAKTOPOB MOXKHO TNOIYYHTh MAaKCHMATBHYIO
CEKYHIHYIO Tpom3BoauTenbHocTe Gy, = 8,3 Kr/c, a
HMCHHO TIPH COYCTAHHWH 3HAYCHUH H30BITOYHOTO

JABJICHUSA, BBICOT PACHOJIOXKCHHS Pa3rpy309IHOH
TPYOBbI OT JHUINA KAMEPBI U a3PAIHOHHOTO YCTPOii-
ctBa B mHTepBAnax 1,36-1.5 atm., 28-55 mm u 40—
58 MM COOTBETCTBCHHO.
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Puc. 5. I'padudeckue cTpyKTyphL, OTOOpaskaroIie MaKCHMaTbHYIO (PUKCHPOBAHHYIO BEMTHIHHY
IIPOU3BOUTENBLHOCTH Gy = 8,3 KI/C OT OCHOBHEIX (haKTOPOB!
a) 3X MepHoe u3o0paxeHue, 0) IPOESKIKs Ha OCh Xi, B) IPOESKIINSI HA OCh X7, I') IPOEKITUS HA OCh X3

I'eomeTpudeckne mapamMeTpel PETyIHUPYIOTCS
KOHCTPYKTHBHO, T.K. 3TO 3JI0’KEHO MPH KOHCTPYH-
POBaHMM H H3TOTOBICHUM JabOPaTOpPHOH YycTa-
HOBKH, a H30BITOYHOC JABICHUC BIHACT HA PacXoX
BO3JyXa, a, CIIE0BATEIbHO, Ha SHEPro3aTpaThl Ipo-
[ecca TPAaHCHMOPTHUPOBAHMA, TO MOXKHO IIPERITOJIO-
JKUTB, 11e1eco00pa3HO UCIOIb30BaTh 3HAUCHUS (ak-
TOpoB B Touke b (puc. 5), BEIOHpas MHUHUMAIBHOE
3HAYCHUC JABICHUS. P = 1,36 at™., Ay = 45 MM,
he = 50 M.

OmnpenencHo, YTO 3HAYMMOCTh OCHOBHBIX (hak-
TOPOB, BIHAOIIUX HA (DVHKIHMU OTKIIUKA pacrpere-
JeTCs CACAVIOMMM 00pa3oM: BPEMEHH Pasrpy3Ku
7, — n30bITOUHOE AaBncHue 42 %; BBICOTA PACIONO-
JKEHHS DPasrpy304HOM TpyOBl OT JHHUINA Kamephl
47%; BBICOTA  PACTIONOXKEHHA  a3paIlHOHHOTO
ycTpoiictea oT anuina kamepbl 10 %; cexyHIHOM
npou3BoAUTENEHOCTH Gy (KT/C) — Puss = 54 %; hy =
31 %; ha = 15 %; pacxoaa Bozayxa Q) (M3/T) — Puss
=51 %; hyy=41% ; ha = 8 %.

VcTaHOBIEHO, ITO MHHHUMAJIBHOE BPEMs pas-
IPY3KH T, = 6 C IPH MHUHAMAITEHOM 3HAYCHHH JABJIC-
HUA: Pus = 1,5 aTM. B pacCTOAHMAX OT JHA KaMEPHI
HAacoca A0 Ppasrpy304Hoi TpyOsl A, = 55 MM u aspa-
LIHOHHOTO YCTPOUCTBA /i, = 55 MM.

VYcranosaeHo, uTo 3aBHCHMOCTH Gy OT H3MEHE-
HUS N30BITOYHOTO JABICHUS M BBICOTHI PACIOJIONKE-
HUSl a3PallMOHHOTO YCTPOMCTBA OT THMINA KaMEpHI

Ha BCCM JUANAa30HE UX BAPbUPOBAHMS PH PHKCHPO-
BaHHBIX 3HAYCHUAX BBICOTHI PACIIOIOKEHUS a3pariv-
OHHOTO YCTPOMCTBA OT JHHUINA KAMEPHI TIOKA3aJI, ITO
OHM HE JIMHEHWHBI U HOCAT BO3PACTAIOIIMH XapakTep.
[Ipu BBICOTE pasrpy3o4HO TPYOBI OT JHHUINA Ka-
MEPHI A,y = 20-34 MM, 1 17151 3HAUCHUH BRICOTH 3pa-
LMOHHOT'O YCTPOICTBA OT AHUINA KAMEPHI /1, = 40 MM
U h, = 46-55 MM npu MUHAMANBHOM Pu:6=0,8 aT™.
MPOU3BOJAMUTENBHOCTE paBHa G,=5.4 kr/c u G,=7,2
KI/C, COOTBETCTBCHHO. Takke mpu MaKkCHMAaIbHOM
3HaUCHHHM HM30BIOTOYHOrO JaBieHMS 1,5 arm.
MPOU3BOAUTEIBHOCTE MakcuManbHa (,=8.4 Kr/c npu
h=34 MM, h,=46 MM, a opu =35 MM, h,=55 MM,
Prs=0,8 atm. G,=7,5 xr/c. Ilpu yBemuucHUH
JABICHHA IOYTH B 2 pa3a NPOU3BOJUTEIBHOCTD
yBenmaurcs npuMmepHo B 1.2 paza m 1,1 pas,
COOTBETCTBEHHO.

*Paboma ewinoanena 6 pamxax Ilpoepammol
paseumus ONOPHo2o yHugepcumema Ha 6aze bBI'TY
um. B.I" [llyxoea.
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Gavrilenko A.V., Bogdanov V.S., Lozovaja S.Y., Fadin Y.M., Kulakov L.S.,
Gavshin A.P., Tyufanova Y.V.
INVESTIGATION OF THE IMPACT ON MAIN FACTORS ON PERFORMANCE
OF AIR-CAMERA PUMP

The capacity of the air chamber pump depends on such factors as the discharge time, the pressure in the
pump chamber, the height of the unloading pipe from the bottom of the chamber, the diameter of the discharge
pipe, the opening angle of the confuser, the height of the aeration device from the bottom of the chamber, the
number of nozzles of the aeration device and others, such as the pressure in the pump chamber - P, the height
of the discharge pipe from the bottom of the chamber — hy,, the height of the arrangement of the aeration device
from the bottom of the chamber — h,. The influence of the main factors on the discharge time of the pump
chamber is considered in the article, the ranges of their variation are chosen. Regression equations for the
discharge time of the pump chamber and pump capacity are obtained for fixed values of pressure in the pump
chamber, the height of the discharge pipe from the bottom of the chamber, and the height of the arrangement
of the aeration device from the bottom of the chamber.

Keywords: compressed air, pneumatic chamber pump, granular material, melissophobia aeration device,
the fluidization, pump capacity, time of unloading the camera.
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