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PO3POBEKA ABTOMATHYHOI CUCTEMM JIO3YBAHHS PIIKHX
3ACOBIB I ITPAHHA B ITPAJIBHUX MAIIIMHAX

B pobomi 3anponoHosaHo pe3yabmamu po3pobKu ma 00CAIOHCeHHS KOHCMPYKyii asmomamuyHoi cucmemu
003y8aHHs 3aco6i8 019 NPAHHS 8 NPAAbHUX MAWUHAX, IKA CKAADAEMBCS 3 NPUCMPO0 003Y8AHHST MaA NPUCMpor 045
38axcy8aHHsl 3agaHmagiceHoi 6inusHu. KoHcmpykyis npucmporo 003y8aHHS 8KAIYAE Nepucmaabmu4Hull HAcoc, wo
npugodumsbcsi 8 pyx KpOKOSUM 08U2YHOM. []A51 eu3sHa4deHHs1 eaz2u cyxoi 6IAU3HU, WO 3a8aHMAXCYeMbCsl 8 6apabaH,
3anpoONOHOBAHO CXeMy NpucmMpoio, Wo CKAA0AeEMbCs 3 8y3/1a 8UMIPIOBAHHS dedpopmayii npyrxcHo20 esemeHmy ma cucmemu
06pobku iHpopmayii. 3anponoHosaHa cucmema 003y8aHHs 00380/S€ 3MEHWUMU eumpamu 3acobig 045 NpaHHs ma
YHUKHymu do0amkosux eHep208umpam, n03umueHo 8Nn/UBA€ HA eKO102I4HULl CMAH 0MOo4y4020 cepedosuwya.

Katouesi caosa: do3ysanHs, 3acobu 0.1 npaHHs, nepucmaabmuyHull Hacoc, NPYy1CHUll eaemeHm.
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DEVELOPMENT OF AN AUTOMATIC SYSTEM FOR DOSING
OF LIQUID DETERGENTS IN WASHING MACHINES

The article presents the results of development and researches of construction automatic dosing system of detergents in washing
machines, which consists of a dosing device and device weighing loaded laundry. The construction of dosing device includes a peristaltic
pump driven by stepper motor. To determine the weight of dry laundry loaded in the drum, The scheme of the device, consisting of a unit
measuring deformation of elastic element and systems of information processing. Proposed the method of calculating the dosing amount of
liquid detergent per unit weight of loaded linen. For determining the average volume of washing agent per unit weight are analyzed the
market of modern detergents. We gave methodology of calculation of the amount of deformation of the elastic element of the device for
weighing loaded laundry. Offered dosing system allows to reduce costs for washing and to avoid additional energy costs, has a positive effect
on the ecological state of the environment.
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Beryn

CyuacHi aBTOMaTH4HI ITpajibHi MAaIIMHU — € JOCUTh CKJIAHI €JICKTPOHHI IpHUiIa . ABTOMATHYHI NpajbHi
MAaIllMHN YIPABJISIOTHCS MPOTPAMHO 1 3[IMCHIOIOTH MPOLEC MPaHHs MO 33/1aHOMY aJITOPUTMY, TOOTO aBTOMaTHYHO
BHUKOHYIOTh HACTYTIHI OTIEpallii: 3alTOBHIOIOTH MPaJbHUN O0ak BOZOIO 1 i miIIrpiBaioOTh ii 10 3aJaHOi TeMIIepaTypH;
3IACHIOIOTH 1 PETryIIOI0Th PEKUMHU TPOIECIB MPAaHHS, MOJIOCKAHHS, BIDKIMAaHHS, TOAA4l Ta 3MUBY PO3YHHIB UIS
TIPaHHS.

HenonikoM aBTOMaTHYHMX MPaJIbHUX MAIIMH € HEJIOCKOHAIA CUCTEMa J03yBaHHs 3ac001B LIS MPaHHS, sKa
CKJIaJIA€ThCS 3 JCKUIBKOX BIIJIIJICHb, MPH3HAYCHHUX [UIS PI3HUX THUIMIB MHUIOYMX 3aco0iB. Ile o3nHagae, mio
3aBaHTA)XKEHHS IMPaJbHOrO 3aco0y BiJOYBAETHCS 3a ydyacTi JIFOJMHH, SIKii MOTPIOHO BigMIpSITH HEOOXiTHY HOTro
KIJIBKICTh Bpy4HY Ta Ha oko. [Ipn 1ipomMy /103yBaHHI 3aci0 Ul MpaHHS BUTpPAadaeThCs HEPALliOHAIBHO, IO 3HAYHO
30UIBIIIy€ BUTPATH HA MUIOU1 3aCO0H Ta 3ryOHO BIUIMBA€E HA CTaH OTOYYIOYOTO CEPEIOBHUINIA.

ToMy CTBOpPEHHS MPHCTPOIO, SIKMH 3MOXE aBTOMATHYHO J03YyBaTH 3aco0H ajis mpaHHs (MHIOYi 3aco0w,
KOHIMIIIOHEPH JUTA OUTM3HH, 3aCO0W JUTSA TTIKPOXMATIOBAHHS, apOMaTH3aIlil 1 T.I1.) 3aJ€XHO BiJ Baru OUMM3HH, €
aKTyaJbHUM IHUTaHHSIM. Takuil TPHCTPIH 103BOJHMTH CKOPOTHTH BUTPAaTH HA BKa3aHi 3acO0M, MOJICTIIUTH CaM
mporec paHHs, KPiM TOro, MOXKe 3HAYHO MOJIINIIHTH €KOJIOTTYHUH CTaH OTOYYIOYOr0 CEepeIOBHIIA.

OcHoBHa YacTHHA

Jlnst CTBOpEHHSI CHCTEMH HO3YBaHHS PIAKMX MHIOYHMX 3ac00iB, pO3pOOICHO CTPYKTYpHY CXeMy, fKa
UTFOCTPYE aBTOMATUYHE JJO3YBaHHS PiAKOT0 MArOYOro 3aC00y B 3aJICKHOCTI BiJ KUTBKOCTI 3aBaHTXKECHOT OLTM3HU 110
Oapabana npansHol MammHi (puc. 1).

Cucrema aBTOMAaTHYHOTO KEpyBaHHS JIO3YBaHHS PIiJIKOrO Maro4yoro 3aco0y CIpalboBYe TPH 3MiHI Baru
3aBaHTaXXEHOI O1MM3HM 0 OapabaHa MpaNbHOI MAIIMHU Ta IPAIIOE HACTYITHUM YnHOM. [lo Kopmycy Oaka mpaibHOI
MAIllMHN KPIIUIATBCS TPYXKHI elNeMeHTH 4, 3 TeH30METPUYHOI0 OajlOYKOI0 Ta BCTAHOBJICHWM Ha OJHOMY 3 HHX
TEH30METPUYHOTO JATYMKy 5. B pesynprari 3MiHM Baru Oimm3HM y OapabaHi NMpajbHOI MAIIWHH, HE3AJICKHO BiJ
pexuMy poOOTH, TEH3OMETPHYHHH JNaTYMK TeHepye Hampyry Ha Horo enekrpoiax. PiBeHb Hampyrd mnpsiMo
MIPONIOPIIIMHUI MEePEeMIIIeHHIO TeH304aTYNKA. EJeKTpUYHUI CHUTHAN 3 JaT4iKa MOCTYyNae Ha MiAcumoBad /1, 1o
(axTHaHO sBIISIE COO0I0 KOMOIHAIIIO TBOX OJOKIB — MiACHICHHS Ta MEepeTBOPEeHHS. [linqcuieHnii CurHam mocTynae
Ha MIKPOKOHTpOJIEp, SIKMH BJAacHE 1 Kepye MpOLEecOM aBTOMATHYHOIO JO3yBaHHS PIAKOro Maro4oro 3aco0y. B
nporpami MpoIIMBKE MiKPOKOHTPOJIEpa 3aMcaHi AeKiibKa piBHIB 3MiHK Baru Oinusau (Bix 1 10 7 k).

MiKpOKOHTpOJIEp MOCHJIA€ BXIJHUH CHUTHAJl HAa CXEMYy KEepyBaHHs, sIKa, Yy CBOIO 4Yepry, Kepye poOOToro
KPOKOBOT'O JIBUI'YHa NEPUCTAILTUYHOIO Hacoca 7, 110 J03YE IoJady PiKOro MHIOUOTO 3aco0y, a TAKOXK pOoOOTOI0
€JISKTPOMArHiTHUX KJIamaHiB 6 I 1mojadi XoJoAHOI Boau 10 Oaky mpajbHOI MalmuHM. Pigkuii 3aci® mmst mpaHHs
TIOTpAIUIsiE B IpaIbHAHN Oak yepes coruia 103aTopa MpaibHOI MaIInHH.
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1 - kopmyc; 2 - 6ak; 3 — nemndep; 4 — NPY:KHUIi eJ1eMeHT; 5 — TEH30MeTPHYHMIT JaTYUK; 6 — eJIeKTPOMATHITHI KJIanaHnu;

7 — nepucTAIbTHYHHI Hacoc; 8 — ABUTYH; 9 - 6JI0K KepYBAHHS KHBJICHHSIM eJleKTpoMmarHity; 10 — xikepeso cTpymy;
11 - 6s10K KMBJIEHHSI MiKpOKOHTposepa; 12 — mikpokoHTpoJep; 13 — cucTema KepyBaHHs; 14 — migcuiaoBay
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Puc. 1. CucreMa aBTOMATHYHOIO A03yBAHHS PiAKOro 3aco0y AJisi IPAHHS B 3aJ1€2KHOCTI Bil KiTbKOCTI 3aBaHTaxKeHOI 0iM1M3HM

3anponoHOBaHa cXeMa Ma€ B CBOEMY CKJIAJi MPHUCTPiil 103yBaHHS 3aco0y MU NMpaHHS Ta MPUCTPil uis
3Ba)KYBaHHS 3aBaHTa)XeHOi Olmu3HM. Tomy HacTymHi Aii cripsMOBaHi Ha JOCIIJDKEHHS Ta PO3poOKy KOHCTPYKIIiH
BKa3aHMX IIPUCTPOIB.

Cucrema 1o3yBanHs (pHC. 2) CKIIAJAEThCs OE3MOCEPEIHBO 3 EPUCTANBTUYHOrO Hacoca 1, sikuif 3°exHaHumit
3 KOHTEHHEPOM JJIsl MUIOUHX 3ac00iB 2 1 103aTOpOM NpajibHOI MalIMHU 3 3’€IHYBaIbHUMU MaTpyOKkamu 4,5.

[lepemileHHs! piJMH MaNoro Ta BHCOKOIO CTYIICHs B'SI3KOCTI 3MIHCHIONOTH poiuku [1], po3ramoBani min
kyroM 120° abo 180° (3amexHO Bix iX KITBKOCTI) BIIHOCHO OJMH OJHOTO Ha POTOPI, sIKi, PyXaro4yHCh MO KOIY,
MePEIaBIIOI0Th TPYOKY 3 PIAMHOIO, 1 PYyXarOUUCh B3AOBXK TPYOKH, MPOIITOBXYIOTH PIMUHY BIEpeH, 3a0e3Meuyroun
piBHOMIpHE ii TIepeMillieHHs BiJi KOHTEiHHepa 3 pIAKMM MHIOYMM 3aco00M 2 0 J103aTOpa MpabHOI MaIIuHH 3.
Pinnna mepeOyBae B KOHTAaKTi BHKIIIOYHO i3 TpyOKoro (IITAHTOM) TEPHUCTAIBTHYHOTO HACOCA, IO J03BOJISE
nepeKadyBaTH Pi3Hi PiIMHYU NPU BUKOPUCTAHHI IUIAHTIB 3 PI3HUX MaTepiaiB.
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1 — nepucTAJILTHYHHUIA HACOC; 2 — KOHTEHHEP 3 MHIOYHM 3aco00M; 3 — 103aTOpP
NpaJibHOI MAIIUHU; 4 — noawyuii naTpyook; 5 — BiaBiAHMii naTpydok
Puc. 2. Cucrema 103yBaHHSI PIIKHX MHIOUHX 32c00iB

Jist 1o3yBaHHS MPajbHOTO 3aC00y B 3aJI€KHOCTI BiJl Bark 3aBaHTaXEHOI OLTM3HHU, HEOOXITHO BHU3HAYUTH
foro 00’em, sikuii Oyzie TepeMIleHO TePUCTAIBTUYHIM HACOCOM 3 OJIMH MOBHUK 00epT. JIJist 1IbOro MpeacTaBuMO
TpyOKy MepUCTaIbTHYHOTO Hacoca B MiHiiHOMY Bursiai (puc. 3) [2]. TakuM 4uHOM BHYTpIlIHIH AiaMeTp TpyOKH Ta
1 poOouy JOBXKUHY MTPEACTABISIEMO Y BUTJIS/I HMIIIHAPY, 00’ €M SKOTO MM MOXEMO PO3paxyBaTH.

BicHuk XmMenbHUYbK020 HAYioHa/1bHO20 yHigepcumemy, Ne2, 2017 (247) 39



Technical sciences ISSN 2307-5732

Puc. 3. Jliniiina cxeMa nepuCTAILTHYHOIO HACOCA

JoBxuHN Kosta poOo4oi qUIIHKY TPYOKH:

L=2n-Ryy, €))
ae Rym — paaiyc Bix oci obepTaHHs pOTOpa /10 LEHTPa TPYOKH.
JloBXnHa MUIIIH/pPA, YTBOPEHOTO BiICTAHHIO MK JIBOMA POJIMKAMHU:
L
=9, @)
Qp

e Qp-— KUIBKICTh POJIHMKIB.
Buznauaemo 00’eM muITiHPA, 10 YTBOPEHHUH BiJICTAHHIO MK IBOMa POJIMKAMHU:
2
Vy=mtyp H, ?3)
e Imp — BHYTPILIHIN pajiyc TpyOKH.
Po3paxyHok 00’ eMy MHIOUOTO 3ac00y 3a MOBHUI 00epT potopa (360°):
Viog =Vy Qp- (4)
OmKe BU3HAYCHHS KUIBKOCTI 00EpTIB pOTOpa IEpUCTAIbTHYHOIO Hacoca Ul JO3YBaHHS INPajbHOTO
3aco0y, HEOOXITHOTO [T TTpaHHs 1KT cyXoi OLTM3HU, BUKOHYETHCS 32 HACTYITHOIO (POPMYIIOF0:

VC‘
n=y (5)
Ving
ae Vep — cepenHe 3HaUCHHs 00’eMy MHIOYOT0 3ac00y HEOOXiIHOTO JyIst TpaHHs 1 Kr OLIN3HHL.

Jiis BU3HAYCHHS CepeTHBOT0 3HAUCHHS 00’ €My MpajbHOTO 3ac00y HeoOXimHOTO AT mpaHHs 1 Kr Oimu3HHA
OyB MpoaHai30BaHUI CyYaCHUI PUHOK PIIKUX MHUIOUUX 3aCO0iB, PO3MNISIHYTO AaHI PI3HMX BHUPOOHHUKIB MpPATBLHUX
3aco0iB. BeranoBneHo, mo Ha 1 kr cyxoi 6inu3Hn moTpibHO B cepenHboMy 16 M1 mpambHOTO 3ac00y (HE3aIeKHO
Bi/T BUPOOHHKA).

[lepucranbTHYHUIT HACOC 3aNPONOHOBAHO TPHBOJUTH B PyX 3a JIOIIOMOIOI0 KPOKOBOTO €JIEKTPOJIBUTYHA,
SIKMH JTO3BOJISIE PETYJIIOBATH KIJIBKICTH 00EpTIB pOTOpa, WO 1/1eajJbHO MiJIXOIUTh Ul aBTOMAaTHYHOTO KEpPyBaHHS
MPOLIECOM Ta TOYHOTO J03YBaHHs 3aC00Y JUTs IPaHHS.

JUst BUSHAUCHHS Bard cyxol OUTH3HH, IO 3aBaHTAXKYEThCs B OapabaH, 3apoOIOHOBAHO CXeMY HMPHCTPOIO
[3], mo BKIOUAE B cebe Taki eleMEHTH: BY30J [UIA BUMIpIOBaHHS Je(OpMAIlil MPY>KHOTO €IEMEHTY Ta CHCTEMY
00pobku iH(popMmarii (MikpokoHTposep). Bysom mis BUMiprOBaHHs 3Ha4YeHHs aedopmariii BKIO9ae B cebe:
npyxuuii enemenT 1 (puc. 4) y BUTISAl OPYXAHA PO3TITY, MPYXKHO JehopMOBaHy Oanky 2 Ha sIKYy KPITHUTHCS
Jatyuk HaBaHtaxkeHHst 4. Cucrema o0poOku iHdopmalii Bkitouyae B cebe: OJIOK KepyBaHHs 3; JaTYMK
HaBaHTaKeHHS 4.

Puc. 4. Cxema BUMipIOBaHHs BeJIMYHHH JedopMaii MPy:KHOT0 eJ1leMeHTa

[Ipu 3aBaHTa)XCHHI CyX0l1 OUMM3HU y TpaibHAN OapabaH HOTO Bara 30UMBIIYETHCS, B PE3yNbTAaTi YOTO
3ycwuit F, mo mpukianeHe 10 MPY:KHOTO €JIEMEHTa, 3MIHIOETHCS, 1, OTXKe, JOBKHHA CIipanenofiOHol JacTHHH
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MPYXKHOTO eneMeHTa 1 30inbinyeTbes Ha BenuuuHy h. OCKUIBKU MPYXKHHH €JIeMEHT IedOopMy€eThCsl MPOMOPLIHHO
KITBKOCTI OUMTM3HH, IO po3MimieHa y OapabaHi, To Bara OinM3HM MOXe OYTH BH3HAUYeHa 3a JOIOMOTOIO
BUMIPIOBAHHS 3HAUCHHS AeopMallii mpy»KHOTO enemMenTa 1 Ha BemuauHy h.

brok kepyBanHs 3 /sl po3paxyHKy Bard OUIM3HU BUKOPHCTOBYE 3HaueHHs Jedopmallii, 110 BUMIPIOETHCS
JIATYMKOM HAaBaHTAXKEHHs 4 3 MpPYKHUM elleMeHTOM 1 i mepejae oro Ha MIKpOINpPOIECOp aBTOMATHYHOI IPaIbHOT
MamHU. Mikporporiecop o0po0iisie oTpuMaHy iH(GOpPMaIlil0 Ta T0/A€ CHTHAJI Ha CHCTEMYy KEpyBaHHS POOOTOO
KPOKOBOTO JBHTI'YHA MIEPUCTAIBTUYIHOIO HACOCA, 1110 J03YE MoJady 3aco0y sl TpaHHL.

Jdns po3paxyHKy poOOYMX mapaMeTpiB 1 KOHCTPYKTHBHHX XapaKTEepUCTHUK MPYKHOTO EJEeMEHTY
BHUKOPHUCTAHO BiIIOBiIHY MeTOAMKY [4].

BunosskeHnst h mpykHOTO eeMeHTa BU3HAYaEMO 32 (pOPMYIIO0:

h=M-i(F-F,), (6)

e M — mimmaTaMBicTh OJHOTO BUTKA (PO3TATAHHS BHUTKA BiJ OAWHWYHOI cuiun), H/mM; | — gucio pobounx
BUTKIB; Fy— nouarkoBe HaBaHTaxeHHs, H; F — npuxnagene HaBantakenus, H.

[linnaTiuBicTh OAHOTO BUTKA BU3HAYAETHCS 33 (POPMYIIOHO:

3
V- ™
G-d
ne G - momynb 3pymenns, H/m% d — miamerp apory npyxunn, M; C — iHAEKC NPYXHHH, SKHil TOPIBHIOE

BIJTHOIICHHIO CEPEIHBOTO JiaMeTpa IPYKUHH 70 AiaMeTpa JAPOTY.
Po6umo mpuTyIeH s, M0 Ha IPYXKUAHY Jli€ ChIa:
F=mg, (8)
ne M — Maca cyxoi GiTH3HH, 10 3aBaHTAXYEThCS B 0apabaH, KT, § — MPHCKOPEHHS BiTLHOTO mamiHHs, M/c’,
Ipy 1bOMy MOYATKOBHM HABAaHTa)KCHHSIM HPYXUHH Fy HEXTyeMo, BBaXKAIOUH, IO B CTATHYHOMY PEXHUMI
nist 6apabaHa Ha PYXKUHY BXKe BpaxoBaHa, ToMy Fq =0.

OTxe, BUKOHYIOUH IiICTAHOBKH JAHUX MPHUITYIIeHb ¥ (hopmyity (6), OTpEMaeMo BHpa3 il BH3HAYCHHSI
BEITMYMHY BUJOBKCHHS NIPYXKUHHM BiJl Bar 3aBaHTa)KCHOI OLTU3HU:
3
h:m~g-i~£. ©)
G-d
Monyne 3pymenHss G sl craleBHX IPY)KMH BHOMPAETHCS 3aJISKHO BiJ XIMIYHOTO CKJIQAy CTali.
PexomenioBaHi 3HaY€HHS 1HIEKCY NPYKUHH 3aJICKHO Bif ii HiameTpa MpUBeAEH] y BiIIOBIIHIH iTepaTypi.
BucHoBknu
B pesynbrari npoBeneHoi poOOTH PO3pOOJICHO CTPYKTYpHY CXEMYy CHCTEMH aBTOMATHYHOTO JO3yBaHHS
P1AKOTO MpajbHOTO 3ac00y B MPATBHUX MAIIMHAX, KA J03BOJISIE 3MEHIIUTH BUTPATH PIANH JUISL IPAHHS; YHUKHYTH
JIOZIATKOBUX eHeproBuTpar. /laHa cucrema Mae B CBOEMY CKJIaJli JiBa MPUCTPOI — MPUCTPIN J03yBaHHS 3aco0y s
MIPaHHS Ta MPHUCTPIN U 3BaKYBaHHS 3aBaHTaKCHOI OUTM3HH. 3alpOIIOHOBAHO METOIHMKY PO3PaxyHKY HO3YBaHHSI
KUTBKOCTI MHIOYOTO PIigKOTO 3ac00y Ha OIWHUINO BarM 3aBAaHTAXKEHOI OUMmM3HW. [l BU3HAUEHHS CEPeIHBOTO
3HAa4YeHHS 00’ €My MPaJBFHOTO 3aC00y Ha ONMHHUINIO BarW OUTM3HHU MPOAHATI30BaHO PUHOK CyYaCHUX MHIOYHX 3aCO0iB.
[lpuBeneHO METOOMKY pPO3paxyHKYy BeNMYMHH Aedopmamii NMpyKHOTO eJIeMEHTa NPHUCTPOI0 IS 3BaKyBaHHS
3aBaHTAKEHOI O1IM3H.
3arpornoHoBaHa CUCTEMa JIO3yBaHHS JIO3BOJISIE 3MEHIIMTH BUTPATH 3acO0IB ISl NPaHHS Ta YHUKHYTH
JIOZIATKOBHUX €HEProBUTPAT, IO3UTUBHO BILIMBAE HA EKOJIOTTYHUI CTaH OTOYYIOUOrO CEPEIOBHILA.
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