ornpoc rnymem aHKkemupogaHusi cmy0eHmoe pa3sfu4HbiX ¢hakyribmemos
HauuoHanbHo20 yHusepcumema buopecypcos u rnpupodorosib308aHus
YkpauHbl. C omMowbro cmamucmu4yeckol OUEHKU Oorpeoernsinuck
rnopaxaruwue ¢hakmopbl OKpyxaruwel cpedbl 8 rnepuod pocma
ypesebldaliHbiXx cumyauul coyuasibHO-MoAUMUYecKo20 Xxapakmepa.
PaccmompeHo enusiHue OnumeribHo20 0elcmeusi ornacHbIX U 8peOHbIX
hakmopoe Ha XuU3Hb 4esyiogeka. WccnedoesaHo pacripederieHue
UeHHocmel opueHmauuu CcOo8pPeMeHHOU  YKpauHCKoU  MOJI00exu
OMHOCUMEsIbHO MPUOPUMEeMHOCMU pa3sfiu4yHbiX eudo8 ¢hakmopoes rpu
pacnipederieHuu ro 6arsnam rno OMHOWEHUO K cmamucmu4YecKoU OUeHKU
ornacHbIX U 8peOHbIX ¢hakmopoe Ornsa Xu3Hu 4desroseka. OueHKU,
rnpedocmaerieHHble cmydeHmamu, bbiriu obpabomaHsl U makum obpa3om
8blgedeHbl 8 CPEOHIO OUEHKY orpedesieHHo20 ¢hakmopa. Takxe,
obcyumaHo omHocumesibHyto 00510 05151 Kaxdo20 8pedHO20 U 0rnacHo20
akmopa 8 cymMmapHOM Konudecmee Opyaux. OmoderibHbiM 6510KOM
uccriedosarics  ¢akmop  «[lomepss  300po8bsi  Ha  OMacHOM
npou3godcmee», Ymo rno3801USI0 8bIOEIUMb OrPeOesIeHHbIE USMEHEHUS
8 pacripedesieHuUU npuopumemHocmu rnpou3eo0CmMe8eHHbIX ornacHocmel
Ha npomsikeHuu fiem. NpoaHanu3uposaHbl, 8 3agucuMocmu om mMecma
rnpoxkueaHusi, rosla U HarnpaesseHus nod20moeku cmydeHmoes
OMHOWeHUe K @8pedHbIX U ornacHbix ¢hakmopos. BebisserieHo
npeumyuwiecmeo 8 ripedocmasnieHuu basnoe omoesibHbIM hakmopam
cpedu epyrnn cmy0eHmo8 ¢ pas/iuydHbIX ¢hbaKysibmemos U rpocriexXeHbl
3aKoHoMepHocmu eblbopa caMbiX 6bICOKUX U CaMbIX HU3KUX OUEHOK
ornpedernieHHbIM ¢hakmopam.

KnioueBble cnoBa: nopaxarouwjue ghakmopsbl, ornacHble U 8peOHbIe
¢ghakmopbl, cmamucmu4eckKasi oyeHKa, coyuosio2u4ecKull onpoc
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for poultry. Characterized that the method of comparing the values of
indicators in the subject of complex regulatory requirements and with
relevant indicators for complex analog.

It is also established that the results of mathematical processing of
measurement data used for comparison with the required values of
technical specifications with the state acceptance tests (technical terms, if
state periodic testing) for a decision on the conformity of the test complex
technical requirements to technical specifications). There are two possible
cases. Also, for comparison of parameters obtained in the prototype
testing of complex equipment and complex analog calculate the
significance of differences in means.

Recommendations from the results of testing complex take on the
basis of results of comparison of values of indicators of the test of complex
equipment technical requirements for supply, zootechnical requirements
and values for complex analog.

Key words: methodology, requirement, test, complex, machine
for poultry

Introduction. Poultry refers to those branches of agriculture, the
development of which allows to rapidly improve the provision of the
growing demand for high quality food products of animal origin [1].

Formulation of problem. The industry provides the population of
energetically valuable food, is very attractive for investment, has a
significant economic potential for development, but not actually used at full
strength and needs state support, along with other livestock industries [2].
At the organizational echnologie features and timing of impact of capital
investment the poultry industry is the most mobile compared to other
livestock industries, is marked by precocity, high rates of reproduction of
livestock and use of feed protein, relatively low power consumption, high
level of mechanization and automation of production processes [3, 4].

Analysis of recent research results. Due to the high quality of
products and a quick payback, this sector in all countries is a priority
among livestock industries. Therefore, at the present stage the efficiency
of production activities it is necessary to use the technical potential of the
industry. The effective functioning and development of the poultry industry
dedicated to scientific research of such domestic scientists [5-15]. The
work of these scientists has made a significant contribution to the solution
of practical aspects of this problem. But despite the rapid development of
the poultry industry in the changing market environment, it is necessary to
continue to study the specifics of functioning of the enterprises of the
industry, to look for ways to improve its efficiency.

Purpose of research — to reveal the main methodological
requirements to test a set of machines for poultry farming.
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Results of research. Methods of energy evaluation. The energy
assessment is carried out in accordance with ND 70.2.3. To register
consumed electric energy is used three phase meters.

The test data was entered energy assessment will razrubanii forms.

Processing of results of direct measurements carried out by ND
70.2.3 with the requirements of DSTU 8.207.

A comparative assessment of electric machines is carried out
according to ND 70.2.30 and 70.2.3.

The list of instruments used in energy assessment, is given in ND
70.2.3.

Methods of estimation of safety and ergonomics. Prior to testing
carry out control of completeness of safety requirements in the design and
operational documentation in accordance with DSTU 1.26, DSTU 2.607,
ND 50-134.

The results of preliminary safety assessment when taking on
complex tests make up the act which is agreed by the technical labour
inspector of the Union.

Compliance safety and ergonomics set standards of the
occupational safety and Schm, measured and valued according to the
methods of the armed forces ND 76.2.33.

After completing operational tests to evaluate the persistence of
fences, decals, painting, and finally determine the conformity of the
complex safety requirements according to DSTU 12.2.042.

The results of the tests made according to ND 70.2.33.

When defining indicators of safety and ergonomics apply the devices
recommended ND 70.2.33.

Methods of operational-technological diagnostics. Operational-
technological evaluation result in the following production lines:

- feeding,

- loading and unloading birds,

- watering,

- removal of the placenta,

- the collection of eggs,

- creation of a microclimate,

- as well as on cellular equipment.

During the operational-technological evaluation determine:

- conditions and mode of operation,

- quality process execution,

- operational and technological indicators.

The main operational and technological indicators are:

- planting density (Goal./m?) for the whole complex,
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- productivity per hour of basic, technological, replacement and
maintenance time, respectively, on lines, t/h goal./h, t/h, 1000 eggs/h,
m3/h, kJ,

- specific energy consumption, respectively, along the lines of
kWh/ton, kWh/1000 goal., kWh/t kWh/1000 eggs kWh/m?3, kwh/kJ,

- specific consumption of water, m3/1000 goal.

Additional operational and technological parameters are the
coefficients:

- technology service,

- process reliability,

- preparation to work,

- every shift (daily) maintenance,

- use of shift time,

- use of operational time.

Operational and technological parameters is determined on the
basis of the control changes using necessary normative-technical
documentation.

For the control change receive period of the production line during
the day. The duration of the control changes to production lines feeding,
manure removal, egg collection, creating a microclimate at least 18 hours
of shift time.

The number of control changes to the plant's watering — not less than
5. Timing observations carried out at the technological line as a whole.

To determine labor intensity and structure of labour costs carried out
by the timing observations of the staff, when the subjects of the machines
included in technological line, in comparison with analogues are
fundamental structural changes concerning the automation of controls.

In the observation sheet indicate:

- number of staff by occupation,

- population served.

- the volume prepared and distributed to feed,

- the weight of the seized droppings,

- the number of eggs collected,

- the volume of submitted air,

- the main technological lines,

- time of operation of technological lines for elements,

- the amount spent of energy, materials, etc.

Productivity per 1 hour of time determined by the formula:

- for production lines feeding, manure removal, egg collection and
the creation of a microclimate:

W, =, (1)

[0}
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where: W, — performance for hour regular time, in units of operating time,
F — time processing line over a period of time observations, t, 1000 eggs,
m?3, kJ, To — main work for the period of time of observations, h,

- technological lines for watering:

K
M/()K:ai (2)

K — the number of accepted birds goal., Tox — time main job for the period
of time of observation, hours.

The main technological lines of watering is determined by the
formula:

Tox =T¢ - TZ?=1 ti, 3)
where: Tc — duration days, hours, n — the number of control changes, ti —
duration of i-th breakdowns (technological, technical, etc.) that caused the
interruption of the technological process, during the period of time of
observation, hours.

Productivity per 1 h of technology, replacement and operational time
determined by the formula:

Wiex = Wo(OK) " Krexs (4)
where: Wrex — performance hour technological time, t, goal., 1000 eggs,
m3, kJ, Krex — Utilization of technological time.

Wen = Wo(ox) * Kews (5)
where: Wew — NPOAYKTUBHICTL 3a rofguHy 3MiHHOro 4yacy, T, ron., 1000 wr.
Aeupb, M3, KK, Kew — KOEmIiLIEHT BUKOPUCTAHHA 3MiHHOIO Yacy.

Wex = Wo(on) " Kex (6)
where: We« — productivity per hour of operating time, t, goal., 1000 eggs,
m?3, kJ, Kex — utilization of operational time.

Utilization technology of time determined by the formula:

1 1 _
KTeX:(K_2+K_3_1) 11 (7)

where: Kz — coefficient technology services, Kz — coefficient of reliability of
technological process.
The utilization of shift time is determined by the formula:

KCM=(1 +i+i_2)_11 (8)

Krex Ks K7
where: Ks — coefficient preparation to work, K7 — coefficient of every shift
(daily) maintenance.
Utilization of operational time is determined by the formula:
1 1 1 -

Kee = Gt T =27 (9)
where: Kg — coefficient periodic maintenance, Kio — availability of
technological line (take according to the evaluation of reliability).

The coefficient of technological services is determined by the
formula:

K,=(1+ ;—Z)‘l , (10)

343



where: T> — time of technological downtime for the period of time of
observation, hours.

The reliability coefficient of the technological process of the K3 is
determined by the formula:

Ks=(1+ ;—Z)‘l , (11)

where: Tz — time for elimination of technological failures over a period of
time observation hours.
Coefficient preparation is to work Ks is determined by the formula:

Ks=(1+ ;—Z)‘l , (12)

where: Ts — in the preparation of the technological line to work over a
period of time observation hours.

Factor every shift (daily) maintenance of K7 is determined by the
formula:

K,=(1+ ;—Z)‘l , (13)

where: T7 — time every shift (daily) maintenance for the period of time of
observation, hours.

The coefficient of the periodic maintenance Kg is determined by the
formula:

Ko = (1+Y", 21, (14)

i=1Tnepi
where: Tgi — the time to conduct the i-th periodic maintenance for the period
of time of observations, hours, Trepi — periodicity of the i-th periodic
maintenance, hours.
Specific energy consumption ge, determined by the formula:

ge =2, (15)

or

Ge = —2, (15)
where: Qe — the energy consumption for the period by the timing
observations, kWh.
The results of operational and technological assessment record in
the form.
Methods of reliability assessment. For the complex as a whole define
the average time to failure and availability.
The collection and processing of information for calculation of
indicators is carried out by ND 70.2.8.
The average time to failure of the complex as a whole is determined
by the formula:
T _ Z{'(=1T0i (16)
0 — ’

n
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where: To — the average time to failure with general facility hours, Toi — the
average time to failure of a technological linei (i=1, 2, ...), hours, n — the
number of technological lines.

If on the production line was not a failure, for the mean time her
refusal to accept the full value of the developments.

Under the production line to understand the group of machinery and
equipment that performs in sequence a certain technological process
(preparation and distribution of feed, watering, cleaning litter, etc.).

The availability of the processing line consists of several machines
(hardware), determined by formulas (17), (18) depending on the structural
scheme of the technological line.

Under the organization chart understand the logic, reflecting the
order of interaction of its elements (machines). The interaction of
machines in a process line is determined by way of their connections:
serial, parallel and mixed.

Under the serial connection understand this interaction machines,
when a failure of any of them leads to stopping the whole production line.

The parallel connection understand the interaction of the machines,
when possible stop (repair and maintenance) of one of them without
disturbing the process performed by the line.

When mixed connection in the production line of a machine with
serial and parallel them.

At consecutive connection of elements in the block diagram of the

technological line availability factor is determined by the formula:
Kg1 = 121 Kgi » (17)
where: Kg1 — the availability of the line of a series connection of machines,
Kgi — availability factor i individual machines included in technological lines,
m — number of machines in the technological line, [[2, — work from 1 to
m.

At parallel connection of elements in the block diagram of the
technological line availability factor is determined by the formula:

ng =1- ?;1(1 - Kgi) ) (18)

When mixed connection of elements in the structural diagram of the
availability factor is determined by calculating the coefficient of readiness
in parallel connections and bringing the scheme to a structure with series-
connected elements.

As the availability ratio of the complex take the minimum value from
coefficients of readiness of production lines within the complex.

For individual cars included in the complex, the reliability is
determined by ND 70.2.6, 70.2.8, 70.2.9, 70.2.10.

The availability factor according to DSTU define 4.57 based on
organizational time and operational time.
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When determining the causes of failures the assessment of the
quality of materials, parts, broken, carried out by ND 70.2.22 and structural
analysis of mechanisms and machines — ND 70.2.31.

In the section of the test report is also placed the results obtained by
technical expertise, in accordance with the substance of the section of the
protocol.

Accelerated testing of the individual machines is carried out by
special working methods approved in the established order.

The results of the evaluation of the reliability of the complex draws
on ND 70.2.1, 70.2.8, 70.2.9, 70.2.10.

To assess the effectiveness of machinery and equipment is the cost
of labor, direct operating costs, specific capital investments and the costs
determined in the calculations:

- for complex rearing 1,000 head of business exit birds ( this is the
denominator in formulas 30, 31, 32, 42, 43, 44, 45 multiplied by the yield
factor of the business General young poultry),

- for a complex for the production of eggs per 1,000 eggs ( the
denominator in the formulas 30, 31, 32, 42, 43, 44, 45 multiplied by the
average productivity of laying hens to one which is accepted according to
economic accounting),

- complex for production of poultry meat 1 kg of products (the
denominator in the formulas 30, 31, 33, 42, 43, 44, 45 multiplied by the
performance of a single Tahoma for the year in kilograms and 10).

The annual economic effect and the limit price is determined in the
presence of a complex analogue. Annual economic effect, taking into
account changes in the quantity and quality of the resulting product
determined according to DSTU 23729. The results of the economic
evaluation are entered in form 2 application DSTU 23729.

Conclusions. The proposed synthesis of the main methodological
requirements to test a set of machines for poultry farming allows to form
the unified validity of the regulations.
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OCHOBHI METOAMYHI BUMOI' 0O BUNPOBYBAHHA
KOMIMJEKCY MALUWH ONA NTAXIBHALUTBA
B. I. PebeHko, I. J1. PocoecbKul

AHoTauia. B cmammi y3az2anibHeHO ICHyto4l  8IMYU3HSIHI,
esporielcbki | MiBHIYHOAMEPUKAHCbKI ~ MemoOu4Hi  eumoau 00
gunpobysaHHss  KOMIIEKCY  MawuH  Onsg  ympumaHHsa — nmuui.
Oxapakmepu308aHo, W0 MemoouKa rNopIieHSHHS 3Ha4YeHb MOKa3HUKI8 10
suripobogysaHoOMy KOMIIEKCY 3 sUuMo2aMu HOpMamueHoi OOKyMeHmauil
U 3 8i0rnogidHUMU roKa3HUKamMu rno KOMIIeKCy-aHao208e.
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Takox ecmaHo8/IeHo, Wo pel3ynbmamu MameMamuyHoi 06pobku
OaHUX 8UMIprO8aHb 8UKOPUCMOBYOMb PU MOPIBHSHHI iX 3 HEObXIOHUMU
gesludUHaMU MexHIYHO20 3as0aHHS rpu Oep)kasHUX rnpulMasibHUX
guripobysaHHsIX (MEXHIYHUX yMO8 rpu OepxasHUX NepioOUYHUX
guripobysaHHsix) Ornsi  yxeasleHHs  PiWEHHsT 1po  8i0rnosioHIiCMb
suripobogysaHo20  KOMIIJIeKCy e8umMozaM  (MmexHiYHo20  3a80aHHs
mexHiyHUx ymos). [lpu ubomy Moxruei 0ea eurnadku. Takox Orns
MOPIBHSIHHST MOKa3HUKIe, ompumaHux rpu eurpobysaHHsix 00C/1iOHO20
3paska Komririekcy obriaOHaHHS U KOMIIJIeKCy-aHaroaa nidpaxosyrome
3Ha4yumMicme PIi3HUUi cepedHIiX 3Ha4YeHb NMoKa3HUK.

PexkomeHOauito 3  pedynbmamige  euripobysaHb  KOMIIIEKCY
nputmarome Ha rnidcmasi pe3yribmamie rnopieHsIHHA 3Ha4eHb MoKa3HUKIe
surnpobosysaHo20 Komrinekcy obrniadHaHHS 3 sUMo2aMu MEXHIYHUX YMO8
Ha rocmasky, 300MexHIYHUX 8UMO2 | 3Ha4YeHHSIMU [OKa3HUKI8 10
KOMI1/IeKCy-aHasio208i.

KnouyoBi cnoBa: wmemoduka, eumo2a, eunpobyeaHHs,
KOMIr/ieKc, MawuHa Osisi ympuMaHHs nmuuy,i

OCHOBHbIE METOOANYECKUE TPEBOBAHUA K UCTBbITAHUA
KOMIMJIEKCA MALLUWH ONA NTUUEBOAOCTBA
B. N. PebeHko, U. J1. Pozosckul

AHHOTaUuA. B cmambe  06006weHbl  cywecmsyrouue
omeyecmeeHHble, egporielickue U cegepoaMepuKkaHckue memodu4deckue
mpebosaHusi K uCrnbIMaHusiM KOMrsieKca MawuH Orsi co0epKkaHusi
nmuupsl. Oxapakmepu3o8aHO, 4YMO MemodOuKka CpPasHeHUsI 3Ha4dyeHul
rnokaszamerset o ucrbimyeMoMy KOMrnekcy ¢ mpebosaHusmu
HOpMamugHoU 0OKymeHmauuu u c coomeemcmayouumu
rnokaszameJsisiMu 1o KOMII/1IeKCYy-aHaroay.

Takxe ycmaHo8rneHo, 4mo pe3yrnbmambsl MamemMamu4yeckou
obpabomku OQaHHbIX U3MepPeHUU UCrofib3yrom rpu cpasHeHUU ux C
mpebyembimu gesiuduHamu MexXHUYeCKo20 3adaHusi npu
20cy0apCmeEeHHbIX MPUEMOYHbLIX UCIMbIMAaHUsIX (MexHUYeCKuUx ycrosul
rpu 2ocydapcmeeHHbIX MepuoduYecKUX ucrbimaHusx) Ons rnpUHIMuUs
peweHusi 0 coomeemcmaeuu UcrbimbleaeMo20 KoMrisiekca mpebosaHusim
mexHU4YecKkoeo 3adaHusi mexHudeckux ycrosud). [pu 3mom 803MOXHbI
0sa criydas. Takxe Onid cpasHeHUs rokasameseu, fosly4YeHHbIX rnpu
ucrnbimaHusix OorblIMHO20 o0bpa3ua Komrnekca obopydosaHuss U
KOMrIeKca-aHasoea nodcyumaeliearom 3Ha4uMOCMb pasHUUbl CPeOHUX
rnokasamersedu.

PexkomeHOayuu U3 pesynbmamog ucfibimaHul  KoMrijlieKkca
fpuHUMarm Ha OCHOB8aHUU pe3ynbmamo8 CpasHeHUs 3Ha4dyeHul
rnokasamerseu ucribimyemo20 Komrisiekca obopydoeaHusi mpebosaHUSIM
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MEeXHUYECKUX ycriosuli Ha MOCMasKy, 300mexHU4ecKumM mpebosaHusim u
3Ha4YeHUsIMU riokaszamersel rno KOMIIeKCy-aHaroaa.

KnouyeBble cnoBa: memoduka, mpeboeaHue, ucrnbimaHue,
KOMIJIeKC, MaWuHa OJisi codep)kaHusi nmuuybl

YOK 631.171;631.35

OCOBJINBOCTI NOWKOAXEHHA 3EPHA B POBOYOMY KAHAII
CKPEBKOBOI'O ENIEBATOPA 3EPHO3BUPAIIbHOIO KOMEAUHA

B. I. Hedoeecoe, kaHOuGam mexHiYHUX HayK
ORCID 0000-0002-6957-1616
HauyioHanbHuU Haykoeuu yeHmp «lHcmumym mexaHi3auii ma
enekmpudbikayii cinbcbk020 20crnodapcmea»

H. B. MamyxHo, ORCID 0000-0002-6957-1616
HauioHanbHuU yHieepcumem biopecypcis i
npupodoKopucmyeaHHs1 YKpaiHu
e-mail: n_matuhno@ukr.net

AHoTauifa. @isuka OpobriHHS 3epHa MoriomuribHUM 6apabaHom ma
8i06itHUM 6imepoM roe’sd3aHa 3 yO0apoM 3€PHUH 8 XXOPCMKY MOB8EPXHIO
abo yOapom 1o 3epHy XOPCMKOK rogepxHero poboyux opeaadis. llpu
uboMy weudkicme ydapie He o4iKyembcsi BirlbLWOr 3a JiHIUHY WeUOKiCmb
buyie bapabaHy ma sonameu 8i0biuHo20 b6imepa. BuHAmkosum €
eurnadok, KoO/u 3epHo, sKe wmoexHye bapabaH 6’embcs o sfionami
8i06iliIHO20 bimepa, sika pyxaembCs 8 3860POMHLOMY HarnpsiMKy 8i0HOCHO
HarnpsMKy pyxy b6udie 6apabaHy. PyuHieHa weudkicmb ydapy pi3Ko
8IOPI3HAEMbLCS 3a Ky/IbmypoK ma COPMOM POCJ/IUH, 80sl02iCmio ma
CMpOKOM 36upaHHs 3epHa, Kocul 4u npsamul ydap, micuem ydapy o
3€epHYy, hopMOK yOaps4020 rNpucmpor, Kirbkicmro yoapis, maca 1000
3€pHUH, mouwo.

PytHisHa 0Onsi 3epHa cuna ydapy 3 MOMeHmy OOMUKY XXOPCMKOI
rnoeepxHi 00 3epHa abo Oomuky OO XXOPCMKOI MOBEPXHI MUMMEBO
nepemeoproemscsi 8 6e371i4 PI3HOMaHIMHUX Pi3HOCTPSMOB8aHUX MUCKIS,
W0 CcripuyvuHAamsb ob6’eMHi ma rnogepxHeasi Harpyau 8 misnii ma Ha mini
3epHUHU. pu ubomMy pylHy8aHHS 3€PHUHU MOXHa po3arisdamu sK Oiro
cucmemu feuw, WO 6Kvarome: Oil0 KIUHY, 3Cy8 OOHIiei YacmuHuU
3€PHUHU 8IOHOCHO [HWOI, 3/10M 3 PO3pUBaHHSIM 3€PHUHU, ydap Ha
rnpomuydapHili Xopcmkil oropi, yoap Ha rpomuydapHil 6’a3Kil oriopi,
Kocul (kog3aroyuli) yOap ma iHuwWi.

© B. I. Hedoeecos, H. B. MamyxHo, 2018
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