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C BEPTUKAJIbHBIM PACIOJIOKEHUEM IIHEKA HA/I BEPXHUM KpPaeM Tapbl
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AnHoTtamms. [TepepaboTka celbCKOX03SHCTBEHHO MPOIYKIMH UTPACT BAKHYIO POJIb B 00ECIICUSHUH MTPOJOBOIBCTBUEM HACEICHUS
Hamiei ctpansl. [109ToMy MOBBIIIEHHE TPOU3BOJUTEILHOCTH HPH MIepepabOTKe ChIPhsS SBISETCS aKTyalbHOW 3a/1aueil, B TOM YHCIIE U
TIPY TIPOU3BOACTBE MSACHBIX MPOJYKTOB. Tak, P IPOM3BOJCTBE MIACHOTO (hapira CMEHHas IIPOM3BOIUTEIILHOCTh MOYKET CHIYKATBCS
H3-3a TIOTEph BPEMEHH Ha CaHWUTApHO-TUTHEHHYECKyl0 00pabOTKy IoMemieHHH U 00OpyJOBaHUS, KOTOpas IpeayCMOTpEeHa
HOPMAaTHBHBIMH JJOKyMeHTaMHu. IIpy Ipou3BoACTBE (apiira MICHON COK MOXKET pa3OpbhI3rHBaThCs Ha OKPYIKAIOIIHUE IPEAMETHI H CTCHBI
HOMEIIECHHS, YTO YCYTyOIsieT UX CaHUTapHO-TUTHEHHYECKY10 00paboTKy. VCKIIIOUNTh Pa3OphI3rHBaHNE MSICHOTO COKA MOXKHO ITyTeM
COBEPIICHCTBOBAHMS NPUMEHAEMOTr0 000pYA0BaHUs AT MPOU3BOACTBA (apiuia. /1 yMEHbIICHUS Pa3OpBI3TUBaHMSA MSICHOTO COKa
IPH TIPOM3BOJICTBE (hapilia B CTaThe MpearaeTcsi MacopyOka ¢ BEpTHKAIBHBIM PACIION0XEHHUEM IIIHEKa, Ha KOTOPYIO IOJy4eH aTeHT
Ha MOJIE3HYI0 MOJeib. BepTukaiabHbIl BEIXOA (apiia MO3BOJSET OTPAHUYUTH Pa3OpbI3THBaHHE B IPEAeNiaX Tapbl ISl TOTOBOTO
npoaykra. [Ipr 3ToM paccTosHIe MeXIy PemeTKOH MICOPYOKH M Tapod AJIsi TOTOBOTO MPOIYKTa JOJKHO OBITh MAKCHMAJIBHBIM, HO
TaKMM, YTOOBI NMPAKTHYECKH MOJTHOCTHIO MCKIIOYHTH MONagaHie OpBI3r MACHOTO COKa 3a Mpelels! Taphl. JlIs omnpeneieHus 3Toro
paccTosiHUs (BBICOTHI YCTAHOBKH MSICOPYOKH HaJl TApoil) MPE/IOKEHBI COOTBETCTBYIOIIHE TEOPETUUECKHE MPEANOCHUIKE HA OCHOBE
pa3paboTaHHOW pacueTHOW CXEMbl ¥ HW3BECTHOTO MaTeMaTHYeCKOro ammapara. llodydeHbl (OpMyJbl Uil  OHpEIeICHUs
MaKCHMAJIBHOTO PacCTOSHUS OT HPHKUMHOM raiiku MsCOpyOKH 10 BEPXHETO Kpas Tapbl, HCKIIIOYAIOIIee MoMajaHue OpbI3T MACHOTO
COKa 3a IIPeeIIbl Tapbl. MakCUMaIbHOE PACCTOSHHE 3aBUCHT OT TEOMETPUYECKHX Pa3MEPOB PEILIETKH MACOPYOKH U Tapbl U1 TOTOBOTO
npoaykTa. Taxke BbIBeJeHA 3aBUCUMOCTb IS ONIPE/ICIICHNS] MUHUMAIBHOTO AUaMeTpa Tapbl Iuist (apiia, IIpH KOTOPOM HCKITIOUAeTCsI
pa3OpBI3TUBaHKE CHIPBS 3a ee Ipeelbl. B memoM npeioxkeHHass KOHCTPYKIHS MICOPYyOKH U 000CHOBaHHUE €€ MapaMeTpOB MO3BOIHUT
CYIIECTBEHHO CHU3HUTH pa30phI3rHBaHNE MSICHOTO COKa Ha OKPYIKAIOIIUE MPEIMETHI. DTO MO3BOJIHUT COKPATUThH BpeMsl Ha CaHUTapHO-
THTHEHHYECKYI0 00pabOTKY U, TEM CaMbIM, IIOBBICHTH CMEHHYIO IPOU3BOIUTEILHOCTh IPH IPOU3BOJACTBE (hapiia.

KnioueBble ci10Ba: cCaHUTapHO-THTHCHUYECKHE TpeOOBaHMS, MsCOpyOKa, MSCHOE CBIpbE, INepepaboTKa CeNbCKOXO3IHCTBEHHOM
MPOAYKIHH, (api.

Determination of the installation height of the meat grinder grate
with a vertical screw arrangement above the upper edge of the container
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Abstract. Processing of agricultural products plays an important role in providing food to the population of our country. Therefore,
increasing productivity in the processing of raw materials is an urgent task, including in the production of meat products. Thus, in the
production of minced meat, the replaceable productivity may decrease due to the loss of time for sanitary and hygienic treatment of
premises and equipment, which is provided for by regulatory documents. During the production of minced meat, meat juice can be
sprayed on the surrounding objects and walls of the room, which aggravates their sanitary and hygienic treatment. It is possible to
eliminate the spraying of meat juice by improving the equipment used for the production of minced meat. To reduce the splashing of
meat juice in the production of minced meat, the article proposes a meat grinder with a vertical screw arrangement, for which a patent
for a utility model has been obtained. The vertical output of minced meat allows you to limit the spraying within the container for the
finished product. At the same time, the distance between the grate of the meat grinder and the container for the finished product should
be maximum, but in such a way as to almost completely exclude the ingress of splashes of meat juice outside the container. To determine
this distance (the height of the meat grinder installation above the container), the corresponding theoretical prerequisites are proposed
on the basis of the developed calculation scheme and the well-known mathematical apparatus. Formulas have been obtained for
determining the maximum distance from the clamping nut of the meat grinder to the upper edge of the container, excluding splashes
of meat juice outside the container. The maximum distance depends on the geometric dimensions of the grate of the meat grinder and
the container for the finished product. A dependence is also derived to determine the minimum diameter of the minced meat container,
which excludes the spraying of raw materials beyond its limits. In general, the proposed design of the meat grinder and the justification
of its parameters will significantly reduce the spraying of meat juice on surrounding objects. This will reduce the time for sanitary and
hygienic processing and, thereby, increase the shift productivity in the production of minced meat.
Keywords: sanitary and hygienic requirements, meat grinder, meat raw materials, processing of agricultural products, minced meat.
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BBenenue

B Hamie#i cTpaHe MpakTHYeCKH MOJIHOCTBHIO
perreHa mmpobaema o0ecIiedeHUs TIPOI0BOILCTBHEM
HaceneHusa. TeM He MeHee, TpeOyeTcsl MOBBIIICHUE
3¢ (PEeKTUBHOCTH MPOU3BOACTBA U MepepaboTKU
CEJBCKOXO3MCTBEHHOM MPOAYKLMN Ha BCEX CTaaHsX
NPOM3BOZCTBA. OTO OTHOCUTCS W K IPOU3BOACTBY
MSICHBIX TIPOJYKTOB MMUTAHUSI.

K ogHOMY M3 OCHOBHBIX BHIOB IepepabOTKU
MSICHOTO CBhIPbSl OTHOCUTCS IIPOU3BOJCTBO (hapiia.
J71s1 5TOTO MCTONMB3YIOTCS Pa3INdHBIE BUIBI 000-
PYAOBaHUS: KYTTEpbI, MsicopyOku u ap. [1, 2]. [Ipu
M3TOTOBIICHUN (hapia IMOCPEICTBOM MICOPYOKH
TIOSIBIISIFOTCST TIPOOJIEMBI, CBSI3aHHBIE C Pa3OpHI3rHBa-
HHMEM MSCHOTO COKa Ha IOJI, CTEHBI U OKPY>KalOILHe
NpeIMeThl B TIOMEILEHUH, TIe IPOUCXOAUT Tepepa-
0oTka Msca. OTO yBEIMYMBAET BpeMs IPOBENCHHSA
CaHUTapHO-TUTUCHMYECKIX MEpPOIPHSITHH, CBSI3aH-
HBIX C 00pabOTKOH HCIONB3yeMOro 000pyAOBaHHS
Y TIOMEIIECHUH.

Jns yMeHbIIeHUsI pa30pbhI3TUBaHUsI MSICHOTO
COKa MY NPOU3BOICTBE (apliia HaMH NpeAIoKeHa
MsICOpYOKa C BEPTUKAIBHBIM PACIIONIO’KEHHUEM ILIHEKa,
HAa KOTOPYIO TIOJNY4eH TMAaTeHT Ha MOJIe3HYI0 MO-
nenb [3]. BHemmnwmii Bua MSICOPYOKH IPEZICTaBJICH

Ha pucyske 1.

Pucynok 1. MsicopyOka ¢ BEpTHKAIBHBIM PaCIOJIOKEHHEM
mIHeKa | — aleKTpoJBUraTenb; 2 — 3arpy304Has yaia; 3 —
LIHEK; 4 — KopIyc; 5 — HOX; 6 — pelieTka; 7 — NIpUKUMHas
raiika; 8 — HOKKkH; 9 — Tapa I TOTOBOrO NPOAyKTa ((apiia)
Figure 1. Meat grinder with vertical screw arrangement
1 - electric motor; 2— loading bowl; 3 - auger; 4 -
housing; 5 — knife; 6 — grill; 7 — clamping nut; 8 — legs; 9 —
container for the finished product (minced meat)

MaTepI/Ia.]'II)I U ME€TOAbI

MsicopyOka BrirouaeT B ceOsi kopryc 4
c TpeMsi HOXkamu 8. Hoxxku 8 MMeEroT BO3MOX-
HOCTh PETyJUPOBKH IO BBICOTE€ U YCTaHOBIICHBI
Ha PaBHOYJAJEHHOM PAacCTOSHHUU APYT OT Apyra.
B BepTukansHOi uacTim kopryca 4 pacrornaraercs
nHek 3. Ha HinKHFOrO YacTh IiHeKa 3 HacaKeHbl HOXK 5
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U pemieTka 6, KoTopble (GUKCHPYIOTCS Taikoi 7. [t
3arpy3KH CHIPhsI MIPEIyCMOTpEHa 3arpy304Hasi 4yacThb
KOpITyca, PACIIONIOKEHHAs T10]] YTJIOM 0, C Yarei 2.
[Tpu 3TOM BrIeKTpoABHTaTENH 1 Bparmaer mrHek 3.

[pousBoacTBO (hapiia MPOUCXOIUT CIEXYIO-
muM obOpasom. Ha snexrponsurarens 1 momaercs
HanpsDKeHWe, W OH HavyWHAeT Bpaliarh IIHEK 3.
Kycku msca momeniatorcsi B yanry 2 MsiCOpyOKH,
3aTeM 0 HAKJIOHHOW 4acTH Kopiryca 4 mepemera-
IOTCSl B €r0 BEPTUKAJIbHYIO YacTh. Bpamatonuiics
B BEPTUKAIBLHOW YacTH KOPITyca IITHEK 3 3aXBaThI-
BaeT MSCHOE CBIPhE M MPOTAIKHBAET €0 B HUXK-
HIOI0 4acTh Kopmyca 4, rje C MoMOLIbI0 HOXa S
U perieTku 6 OCyIIeCTBIIAETCS M3MEIbYCHHE ChI-
pes. Ilpm wu3Menp4eHHMH CBIPbS 00pa3yroTCs
Ope13ru MsacHOTO coka. [locie BbIxona u3 pemerku 6
MSICHOH (hapir momagaeT B Tapy Uit TOTOBOTO TIPO-
nykra 9 (Ha pucyHke 1 0003HaueHa MyHKTUPOM).

C OIHOHM CTOpPOHBI, PACCTOSTHUE MEXIY pe-
MIETKON MICOPYOKH M Tapoil MOKHO OBITH Kak
MOKHO O0JIbIIIe, YTOOBI HE MEUIAaTh BBIXOTY (apiia
U3 MSCOPYOKH U €ro CBOOOIHOMY PaCIIPOCTPaHEHHIO
B 00beme Tapel. C Ipyroil CTOPOHBI, YBEINYCHHE
BBICOTBl MEXJy PEUIETKOM W TapoW IOBBIIIAET
BEPOSITHOCTh Pa30pbI3TUBAaHUS MsCHOTO coka. [lo-
3TOMY, PacCTOSIHHE MEX]y PEIIeTKON MsAcopyOKH
Y Tapol MAJiA TOTOBOTO MPOJYKTa JODKHO OBITh
MaKCHMAaNbHBIM, HO TaKUM, YTOOBI MPaKTHIECKU
MOJTHOCTBIO UCKITFOUUTh TOMaAaHie OpbI3Tr MSCHOTO
COKa 3a Mpeeibl Taphl.

dr

PucyHnok 2. PacuerHass cxema Jyisi ONIPEICIICHHUS BBICOTHI
YCTAaHOBKH PEIIETKH MICOPYOKH HaJ Tapoi Ui TOTOBOTO
npoaykTa h — MakCHMabHOE PACCTOSIHHE OT MPUIKUMHOM
raiiki 0 BEPXHETO Kpas Tapbl, UCKIIIOYAOIIEE MOTMagaHue
OpBI3r MACHOTO COKa 3a Mpejieibl Tapbl, M; Ah— paccrosiHue
OT PEIICTKU 10 HIKHEH YacTH TPKUMHOW raiikd, M.; Or —
quameTp Tapsl s Gapiia, O, — quamMerp pemeTKu
MsIcOpyOKH, 4 — Kopryc, 9 — Tapa 11 TOTOBOTO MPOIYKTa

Figure 2. Calculation scheme for determining the
installation height of the meat grinder grate above the
container for the finished product h— the maximum
distance from the clamping nut to the upper edge of the
container, excluding splashes of meat juice outside the
container, m; Ah — the distance from the grate to the bottom
of the clamping nut, m.; d. — diameter of the minced meat
container, d, — is the diameter of the grinder grate, 4 — housing;
9 — container for the finished product (minced meat)
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Jns HaxOKIOCHHS MaKCHUMaJIBHOHW BBICOTHI
YCTAHOBKYU PEILEeTKH MSCOPYOKH Hajl Tapod BOCHOJb-
3yeMCsl yTOUHEHHOM pacyeTHOM cxeMol B JEKapTOBOM
crcTeMe KoopauHat (pucyHok 2). Ipeanonoxum, uro
TIPU TIPOM3BOJICTBE (hapia Karw (OpbI3TH) MSICHOTO
COKa, HauOoJiee yJaneHHble OT OCH Y, Pa3leTatoTcs
M0 TPACKTOPUH, MPEACTABIAIONIEH COOOH BETBU
nmapabosnsl (0003HAa4YeHB! IyHKTHPHOW JIHHUEH).
Torma MOXHO BOCIIONB30BATHCSl YPaBHEHUEM I1a-
pa6omst [3]. Tak Kak B pac4eTHOM CXeMe BEPIIMHA
napabosIbl HAXOUTCS B LIHTPE CUCTEMBI KOOP/MHAT,
TO €€ ypaBHEHHE OylIeT UMETh CIEAYIOIUHI BUA:

y=-ax’ (1)
rae a— Kod(QQHUIUEeHT, ONpeAeSIomuil LUPUHY
mapaboTbl.

B pacuerHoit cxeme (pHCYHOK 2) paauyc
Tapbl MOXHO pPacCMOTPETh KakK KOOPIOHHATY X,
a BBICOTY YCTAaHOBKHU PELIETKH MsICOpyOKH HaJ Ta-

pOii [T TOTOBOTO MPOJAYKTA C YIETOM BETHIMHBI
Ah — xak KOOpaHHATY V:

X=r, 2

m
rae I, — pagmyc Tapbl JUIS TOTOBOTO TNPOIYKTa
(papma), M.
y=—(h+Ah), 3)

rae h— MakcuManbHOE PacCTOSHHE OT MPHIKHM-
HOU raiiK¥ 10 BEPXHETO Kpas Tapbl, HCKIII0YAIoIIee
nornaiaHue OpbI3T MICHOTO COKa 3a MPeebl Taphl,
M; Ah — paccTosiHME OT PEIICTKH 10 HWKHEH YacTH
MPWKUMHOM Taiiku, M.

C yuerom dopmyn (2) u (3) Beipakenue (1)
rmocye mpeodpa3oBaHuil MPUMET BU:

h+Ah=ar?, (4)

PaccrosHue ot pemeTku 10 HMWOKHEH 4acTu
MPWKUMHOM Failky Tak)Ke HaUJEeTCsl U3 pacueTHOM
CXeMbl (pUCYHOK 2) Ha ocHOBe ypaBHeHUs (1):

Ah=ar?, ©)

rne I, — HapyXXHbII pajnyc pemeTKH MsIcopyOKu
(paamyc OTBepCTHS MPMKUMHOMN Taiikn), M.

IMoacrasisist Benumurny Ah u3 hopmyisl (5)
B PaBEHCTBO (4), MOIyYUM:

h+ar?=ar’. (6)

W3 nomydyenHoro ypaBHeHHUS (6) MOXXHO
OIPENENIUTh PACCTOSHUE OT IPHKUMHON IaiKu 10
BEPXHETo Kpast Taphl:

h=ar; —ar’. (7

C y4eToM TOro, 4TO B TEXHHYECKUX Xapak-
TEPUCTHKAX MICOPYOOK, Kak MpaBUJIO, YKa3bIBa-
eTCS TUaMEeTp PEIISTKH, a B MPOU3BOJICTBECHHBIX
YCJIOBHSIX — TUAMETP Tapbl, ypaBHeHue (7) 3amm-
HIeTCs CIEAYIOUIMM 00pa3oM:

2

d ¥ (d,
h=a(7j -a - | (8)
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[Mocne mpeoOpazoBanmii:

a .o 2
h:z(dm—dp). 9)

Pe3yabTarbl

ITo popmyie (9) MOKHO paccUUTaTh MaKCH-
MaJbHOE pPAaCCTOSHHE OT IPHKUMHOM TalKu -0
BEPXHETo Kpasi Tapbl, HCKIOYAroliee Momaganne
OpBI3r MSICHOTO COKa 3a MpeieNibl Tapbl B 3aBHCHMO-
CTH OT THAMETPOB Taphl U PEIIETKH, a Takke Kodhhu-
mpenta a. KoaddunueHTr a BO3MOXHO ompene-
JHUTh SKCIEPUMEHTAIBHBIM IyTeM. B Hacrosiee
BpeMsl co3aaercs J1abopaTopHasi yCTaHOBKA IS €ro
HaxoxneHwus1. 13 momydeHnoro ypaBHeHus (9) BUIHO,
YTO YBENMYECHHE JUaMETpa Tapbl IJI1 TOTOBOTO MpO-
JIYKTa, TIPU TPOYMX DPABHBIX YCIIOBHSIX, IO3BOJISET
YBEJIUYUTH BBICOTY YCTAaHOBKU MSICOPYOKH HaJl TAPO.

O6cyxkaenne

BriBaeT, 4TO B MPOM3BOJACTBEHHBIX YCIO-
BHSIX HEOOXOIMMO PEIINTh OOpPaTHYIO 3a/1a4y: 3Has
paccTosHUE OT HWKHEH 4acTh MACOPYOKH 1O Taphl,
HEOOXOAMMO MOA00paTh IHAMETp CaMOW Taphl,
MCKITIOYAIOLIN pa3OpbI3rMBaHue MSACHOTO coka. [Ipu
3TOM TMaMETp Taphl HaieTcs u3 ypaBHeHus (9):

(10)

Tak xax B ypasuenuu (10) Benmunna h ssis-
€TCs MaKCHUMaJIbHBIM PACCTOSIHUEM OT IPHKUMHOMN
Taiiku 70 BEpPXHEro Kpas Tapbl, HCKIIOYAIOIIee
nornaiaHue OpbI3T MICHOTO COKa 3a MPeAebl Taphl,
TO paccYMTaHHbIi guameTp Tapbl d, Takxke Oymer

YMEHBIIATh BEPOSTHOCTD Pa3OphI3TUBAHHMS 32 TIpe-
Jiensl Tapbl. MIHBIMHM cI0BaMH, 7Sl HCKITIOUEHHUS
pa3OpBI3rUBaHUs MSCHOTO COKa 3a MPEeIbl Tapbl
ee IMaMeTp JO0JDKEH ObITh HE MEHBILE PACYETHOTO

o popmyue (10) quamerpa d,

d>d |, (11)

rne 0 — aumameTp Taphl, HCTIONB3yEMOM B POM3-
BOJICTBEHHBIX YCIIOBUSX, M.

3akiIioueHne

IMpeanaraemas MsicopyOka ¢ BEpTHKATBHBIM
PacIoIoKEHHNEM IIIHEKA U TIOTyYEHHBIE 3aBUCHMO-
cti (9), (10) 1 (11) HO3BOJAT CHU3UTH BEPOSTHOCTD
pa3OpBIBTUBAHMS MSCHOTO COKAa HaIOJ, CTEHBI
U OKPYXKAIOIIME MPEAMETHl B MOMEIIEHHU. ITO
MO3BOJIUT B MOJTHOW Mepe 00eCIeulTh CAaHUTAPHO-
TUTHCHUYECKHE TPeOOBaHUS K MOMEHICHUAM JIs
nepepaboTku Msca [5-11] u yMeHBIINTE BpeMs
Ha CAHUTAPHYI0 00pPabOTKy moMeleHui. CHIDKEHHE
BpEMEHH Ha CAaHUTApHYI0 00pabOTKy OyIeT Cro-
cOOCTBOBATH TOBBIIICHHUIO CMEHHOW MPOU3BONU-
TEJILHOCTH MPH MPOU3BOICTBE (papia.
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