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the gas distribution bodies for the same cylinders or without affecting the gas distribution bodies. It
is shown that if the cylinder shutdown system for engines with forced ignition of fuel is used in se-
rial engines, then additional studies are required for diesels, since the results of the research pre-
sented in the literature are contradictory. The previously proposed methods are based on the use of
experimental characteristics, empirical dependencies, and other experimental data that are valid on-
ly for specific diesels and their operating modes. In addition, the assessment of fuel economy is
mainly carried out by calculation without experimental confirmation. Therefore, the results of the
computational studies presented in these works are qualitatively different from the results of exper-
imental studies presented in other works. There is proposed the technique based on generalized ex-
perimental data, that allows calculating the indicating and effective factors by the load characteristic
of a full-size diesel engine, when the fuel supply to some cylinders is stopped. The results of exper-
imental and computational studies of changes in the fuel economy of a 4CH10.5 / 12 diesel engine
in partial modes when part of the cylinders are shutdown are presented. At the same time, several
options were considered: by cutting off the fuel supply together with closing the intake and exhaust
valves, as well as without exerting any influence on the timing mechanism. It is shown that an im-
provement in the fuel economy of a 4CH10.5 / 12 diesel engine is achieved when some of the cyl-
inders are turned off with the intake and exhaust valves closed due to a reduction in pump losses in
the stopped cylinders.

Keywords: cylinder, shutdown, fuel efficiency, partial modes, air ratio, indicator and
mechanical efficiency factors.
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B cratbe mnpexacraBneH aHanu3 cucTeM AUPPEPEHIIMPOBAHHOTO BHECEHUS YAOOpeHUd u
pe3yIbTaThI n1abopaTOPHBIX UCTIBITAHU I TUTOCKOpE3a-ya00puTels. TexHomorust
g hepeHIIMPOBAHHOTO BHECEHHSI YIOOpEHUH SIBISIETCS OJTHUM M3 MPUOPUTETHBIX HAIlPaBJICHUN B
KoopauHATHOM 3emiienenuu. llenb wccmenoBanuii — BeIOpaTh HambOosee d(H(PEKTUBHYIO CHCTEMY
JABY 1ns miockope3oB-yaoOpuTeneil, NpUMEHsSEeMBIX B CEBEpHbIX permoHax Kaszaxcrana u
MIPOBEPUTH KOHCTPYKTHBHO-TEXHOJOTHYECKYI0 CXEMYy ITHEeBMATHYECKOTO TPAHCIIOPTHPOBAHHUS.
OntumanbHas cuctemMa Au(QepeHIUPOBaHHOIO BHECEHUS YAOOpeHHi BbIOMpanach 10
00001IeHHON (DYHKIIMH >KeIaTeIbHOCTH, OCHOBHAS CJIIOKHOCTHh 3aKJI0Yajiach B CO3JaHUU OJIHOTO
€IMHOTO NMPU3HAKA, KOJMYECTBEHHO ONpPEAEIAIOmero (pyHKIMOHUPOBAHUE HCCIIEyeMOro 00beKTa.
JI1st TOCTpOeHMsI MHOKECTBEHHOTO MTapaMeTpa ONTHMHU3AIIUH MCIIOJIb30BaHa UIes MpeoOpa3oBaHUs
HATypaJbHBIX 3HAYEHUH YACTHBIX OTKIMKOB B Oe3pazMepHyro mkary. OO0paboTka MOIydeHHOU
uHpopmanun 1o cucremMam UG EepeHIIMPOBAHHOTO BHECEHHUS YAOOpEHUH MpPOBOIUIACH
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CTaH/IaPTHBIMU METOJIaMU CPAaBHEHUS, aHAIHM3a U CUHTEe3a. Pe3ynbTaThl 1a0OPATOPHBIX UCIIBITAHUN
oOpa0aThIBaJIUCh METOJAaMU MaTeMaTudeckoil cratuctuku. [lo pesyiabTaTam HccleAOBaHUN IO
00001IeHHON (PYHKITUH JKeIaTeIbHOCTH BhIOpaHa cucTteMa «ArpoHaBuratop-/lozaropy, cocrosimas
W3: HaBUTAIIMOHHOTO KoMIuiekca «ArponaBurarop rioc», [ JIOHAC/GPS anTeHHBI, aKTyaToOpoOB,
COCJMHUTENIbHBIX Kabenel W MyibTa yNpaBlICHUs s JAUCTAHIMOHHOTO BKJIIOUEHHUS PpEeXHUMa
«O6paboTka». Ilo pesynpTaTam 1a0OPAaTOPHBIX HCIBITAHUNA NPOBEpPeHa PabOTOCIOCOOHOCTH
CUCTEMBI [THEBMATHYECKOTO TPAHCIOPTUPOBAHUS TPaHYI MHUHEPAIbHBIX  yIOOpeHHWH U
J03UpyroIIero  ycrpoiictBa.  KOHCTpYKTHMBHO-TEXHOJOTHMYECKass CXeMa  ITHEBMaTHYECKOIo
TPAHCHOPTHPOBAHUS BKIIIOYAET B Ce0s1: BEHTHIISATOP C MIPUBOAOM OT THIPOMOTOpPA, paclpeieuTeNb
MOTOKA BO3/yXa, COCAUHUTEIbHBIE TPYOOIIPOBOBI U 3’KEKTOPHBIE BOPOHKU. Y CTAHOBIIEHO, UYTO B
uHTEepBasie 000poToB BeHTHIsTopa OoT 2100 mo 2700 o6/MuH obecrieunBaeTCs yCTOWYMBOE
TPaHCIOPTUPOBaHKUE rpaHyn Oe3 3abuBaHus TPYOONPOBOAOB U KEKTOPHBIX BOPOHOK, CKOPOCTH
BO3YIIHOTO MOTOKA B TpyOOmpoBoAax odecrneunBaercsi B MHTEpBasie oT 13 10 25 m/c. OTKIOHEeHHe
(haKTUYECKOM 103bl BHECEHUS YAOOPEHUH OT 3aaHHOM cocTtaBmia 2,1-5,0 %.

Knroueevie cnosa: koopounamroe semiedenue, anaius cucmem, ouppepenyuposartoe
8HeceHue, MUHepaibHble Y000Operus, 0000weHnas GyuKyus, 1a60pamopHvle UCTbIMAHUSL,
pe3yibmamol UCHbLMAHULL

The paper presents the analysis of systems for differentiated fertilization and the results of labor-
atory tests of subsurface fertilizer cultivator. The technology of the differentiated fertilizer applica-
tion (DFA) is one of the priority areas in precision agriculture. The purpose of the research is to se-
lect the most effective DFA system for subsurface fertilizer cultivators applied in the northern re-
gions of Kazakhstan and to test the design and technological scheme of pneumatic transport. The
optimal system of differentiated application of fertilizers was chosen according to the generalized
desirability function, the main difficulty was to create a sign that quantitatively determines the func-
tioning of the studied object. To construct a multiple optimization parameter the idea of converting
the natural values of specific object parameters into an unbounded scale was used. The obtained in-
formation on systems of differentiated fertilization was processed using standard methods of com-
parison, analysis, and synthesis. The results of laboratory tests were processed using methods of
mathematical statistics. Based on the research results, according to the generalized desirability func-
tion the system “Agronavigator-Dozator” was chosen, which consists of a navigation system
“Agronavigator Plus”, GLONASS/GPS antenna, actuators, connecting cables and control panel for
remote activation of the “Processing” mode. According to the laboratory tests, the functionality of
the pneumatic transport system for mineral fertilizer granules and the dosing device was tested. The
structural and technological scheme of pneumatic transport includes a fan driven by a hydraulic mo-
tor, airflow distributor, connecting pipelines and ejector funnels. It is established that in the range of
fan revolutions from 2100 to 2700 rpm stable transportation of granules is provided without block-
age of pipelines and ejector funnels, airflow speed in pipelines is provided in the range from 13 to
25 m/s. The deviation of the actual fertilizer dosage from the target was 2.1-5.0%.

Keywords: precision agriculture, systems analysis, differentiated application, mineral
fertilizers, generalized function, laboratory tests, test results.
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