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LOPBARIBAS IZDALES PETIJUMI, IZMANTOJOT MOBILOS
MAISITAJUS IZDALITAJUS
RESEARCH IN ANIMAL FEEF DISTRIBUTION USING MOBILE
MIXERS DISTRIBUTORS
Maris Freimanis
Tehniska fakultate, 4. kursa students
Juris Priekulis
Zinatniskais vaditajs, profesors, Dr.sc.ing.

Abstract. Research in animal feed distribution in cow barns using mobile
animal feed mixers distributors has been investigated. It has been stated that
distribution takes about 15% of the total working time.

Ievads. Lopbaribas izdalei liellopu mitn€s plasi lieto mobilos lopbaribas
maisTtajus izdalitajus. ST pétijuma mérkis bija izanalizét lopbaribas izdales
norisi LLU macibu un pétljumu saimniecibas ,,Vecauce” slaucamo govju
ferma.

Metodika. Petijumi tika veikti ar darba procesa hronometrazas palidzibu.
Rezultati. Noskaidrots, ka lietojot mobilos baribas maisitajus izdalitajus, pati
izdale aiznem tikai 15% no kopgja darba laika, bet 85 % - baribas lidzeklu
iekrauSana maisitaja izdalitaja, baribas maisiSana, transportéSana, kiits vartu
atvérSana un aizverSana, ka arl nelietderigas dikstaves. Transportagregatu
vidgjais parvietoSanas atrums pa fermu teritoriju neparsniedz 10 km/h.
Secinajumi. Lai uzlabotu mobilo maisitaju izdalitaju izmantoSanu, baribas
Iidzeklu parjaukSana biitu javeic lopbaribas transport€Sanas laika, ka arl
janodrosina automatizeta kiits vartu atvérSana un aizverSana.

Izmantota literatiira:
1. Priekulis J. (2008) Lopkopibas mehanizacija. Jelgava. -355 Ipp.
2. Laurs A., Priekulis J. (2001) Misdieniga piena razoSana. LLU
Ulbrokas zinatnes centrs. — 345 Ipp.



TRAKTORA UZKARES SPIEDIENA SVARSTIBU MODELESANA AR
WORKING MODEL PROGRAMMU
SIMULATION OF PRESSURE OSCILLATIONS IN TRACTOR
HITCH-SYSTEM WITH WORKING MODEL SOFTWARE
Edgars Repsa
Tehniska Fakultate, 2. kursa magistrants
Eriks Kronbergs
Zinatniskais vaditajs, profesors, Dr. sc. ing.

Abstract. Working Model (WM) software is used for simulation. Hitch-system
cylinder is replaced by coupler device with spring and damper characteristic in
model. Dynamic force on coupler is obtained as simulation result. Hydraulic
pressure in hitch-system cylinder had been calculated depending on dynamic
force value.

Ievads. Traktora uzkares hidrauliskas sistémas uzlaboSanai ir nepiecieSams
veikt modelgSanu. Modelgjot ar WM programmu ir iesp&jams atrast tadus
uzkares parametrus, pie kuriem spiediena svarstibu l&€cieni blis minimali
(Hansen M. R., 2002).

Metodika. [zmantojot WM programmu izveidots traktora Class Ares 557 ATX
dinamiskais modelis (MSC.Software, 2000). Model&jot mainits traktora
braukSanas atrums. Iegiitie dati eksportéti uz MS Excel talakai apstradei un
salidzinati ar eksperimentalajiem izm&ginajumiem.

Rezultati. Modelésanas rezultata noteiktas uzkares hidrocilindra spiediena
svarstibas pie dazadiem traktora braukSanas atrumiem. Izveidots spiediena
svarstibu, maksimalo 1&cienu grafiks atkariba no traktora braukSanas atruma.
Secinajumi. Maksimala spiediena svarsttbu amplitida modelgSanas
programma WM tiek novérota pie kustibas atruma 7.8 km-h™' un sasniedz 188
bar, bet eksperimentos pie ta pasa braukSanas atruma sasniedz 182 bar. Kluda
starp eksperimentalajiem un model&$anas rezultatiem ir 3.2%.

Izmantota literatiira:

1. MSC Software Corporation. (2000). Working Model 2D software, User’s
Manual.

2. Hansen M. R., Andersen T. O. (2002).Active Damping of Oscillations in
Off Road Vehicles. 15h Nordic Seminar on Computation Mechanics. 163 —
166 Ipp.



SAGATAVES ATBILSTIBU PETIJUMS ROBOT TEHNOLOGIJAS
IEVIESANAI
THE RESEARCH OF ADEQUACY FOR ROBOT IMPLEMENTATION
Martin$ Jankevicus
Tehniskas fakultate, 1. kursa magistrants
Daina Kanaska
Zinatniska vaditaja, asoc. profesore, Dr.sc.ing.

Abstract. In the research the forms and dispersions of size of the weld details
are explored. Cylindrical details of a certain form and fasten planes are
measured. The rejections of sizes and forms of details are fixed. The
requirement of forms and sizes of the weld details are stated.

Ievads. Pétijums veikts uzpémuma SIA Dinex Latvia, kur§ specializgjies
mobilas tehnikas izplizu sisttmas (90% produkcijas eksporte). SIA Dinex
razoSanas probléma nemta par pétijuma objektu. Metinot klusinataja detalas
manuali, tehnologisko problému nav, jo detalu sametina$ana pielaujama ar
lielu sametinamo virsmu spraugas spéli. Lai intensificét razoSanu uznémums
pienémis 1€émumu ieviest metinasanas robotu, kas prasa nodrosinat salagojamu
ar mazaku sp€li un sagataves nobide no etalona (atbilstoSi robota darba
programmai) modela nav pielaujama.

Metodika. Analiz&ts esoSais tehnologiskais process, lai identificétu operacijas
un detalas, kuras ietekm@s robota ievieSanu. Tika veikti procesa novérojumi,
hronometraZza un iesaistito darbinieku intervijas ar mérki atklat procesa un
detalu nepilnibas. Veikti nozimigo detalu izméru mérfjumi un pétitas
sametinamo detalu izm&ru novirzes salidzinajuma ar tehnisko dokumentaciju.
Par mérijjuma bazi tika pemti izmeri, kuri ir biitiski metinasanas konduktora
bazeSanai un metinajuma Suves kvalitates nodroSinasanai. M&rfjumus veicu ar
bidméru (ied.vertiba 0.01 mm) un izmantojot CNC indikatoru (ied.vertiba 0.01
mm). Noteicamie izméri ir uzskatami par gadijjuma lielumu, rezultatu apstradei
izmantota matematiskas statistikas metodes. Datu analizes rezultata iegiita
informacija, kura raksturo izmeéru novirzi.

Rezultati. Analizgjot tehnologisko procesu pirms metinasanas ir atklats, kad
neatbilstibas rodas montazas laika, kura jasamonté 8 komponentes. Pétijuma
konstatéts, ka samont€jot caurulu un ribu detalas, palielinoties salagojuma
precizitates prasibam, pastav risks sarazot braki un partérét laika normativu.
Izstradats konduktors sametinamo detalu poziciongSanai un nostiprinasanai uz
metinaSanas robota, kas nodroSinds mezgla atbilstibu etalona modelim.
Noteiktas formas un izm@ru novirzes no tehniskam prasibam. Noskaidrots, ka
atstarpe starp detalam metinajuma vietas ir robeZas 1.4-2.4 mm. Izvirzitas
jaunas prasibas sametinamo detalu formai un sagatavju izgatavoSanas



precizitatei. Robota tehniskie dati pieprasa, lai sprauga bitu robezas 0,5 — 1
mm.

Secinajumi. Lai ieviestu robotu metinasanai, detalu salagojumos spraugu
izmers nedrikst parsniegt 1 mm. EsoSo sagatavju izm@ru izp€te parada, ka §1
prasiba nav ieverota biitiski. Sekmigai robota ievieSanai ir jauzlabo sagatavju
izgatavoSanas tehnologijas. Robota ievieSana SIA Dinex Latvia laus palielinat
sarazotas produkcijas apjomus, samazinat izmaksas un uzlabot produkcijas
kvalitati.

Izmantota literatiira:

1. Kalpakjan S., Schmid S.R. (2010) Manufacturing engineering and
technology. Pearson Prentice Hall, 1176 p.

2. Irina Ahipova, Signe Balina, (2006) Statistika ekonomika un biznesa.
Datorzinibu centrs — 362 Ipp.

3. Zouev G. (2009) Apply basic principles of metrology inmanufacturing.
RMIT univerity, 260 p.

4. Sirons E. (2007) Detalu geometrisko parametru mérisana. RTU, 304 Ipp.



AUTOMOBILU RENAULT PRIEKSEJO LUKTURU SPULDZISU
NOMAINAS TEHNOLOGIJU UN DARBIETILPIBU DINAMIKA
/DYNAMICS OF TECHGNOLOGY AND REPAIR TIMES FOR
RENAULT VEHICLE HEADLIGHT BULB REPLACEMENT
Maris Gailis
Tehniskas fakultate, 5. kursa students.
Dainis Berjoza
Zinatniskais vaditajs, asoc. profesors, Dr. sc. ing.

Abstract. Engine compartment of modern automobiles is tightly fitted with
various components and mechanical parts. Ability of headlight bulb
replacement by vehicle user is limited because of tight composition and lack of
tools on skills. Labor intensity of replacing headlight bulbs for current Renault
vehicles is large, it is possible to diminish it by using special methods.

Ievads. Modernajiem automobiliem motortelpa ir Joti parblivéta ar dazada
veida mehanismiem un mezgliem. ST iemesla dé] priek§gjo lukturu spuldzisu
nomainai nepiecieSamas zinamas iemanas un automobila lietotajam tas var
neblit pa spekam tehnologiju neparzinasanas un instrumentu trokuma dgl.
Moderno Renault automobilu priek§€jo lukturu spuldziSu nomainas
darbietilpiba ir liela, to iesp&jams samazinat izmantojot individuali pielagotas
tehnologijas.

Metodika. Darbietilpibu un tehnologiju p&tjjumiem izmantota Renault dileru
servisa sniegta informacija. P&tjjumi aptver So automobilu lukturu
konstrukcijas un tehnologijas no 1980. — 2010. gadam.

Rezultati. Vecaku konstrukciju automobiliem, kuri razoti Iidz 1995. gadam,
pieméram, Renault 4, Renault 5, Renault 19, Renault 25, Renault Clio
priek$€jo lukturu spuldzites nomainit nav sarezgiti un to viegli var paveikt
automobila lietotajs majas apstaklos. Jaunako konstrukciju automobiliem -
Renault Megane II, Renault Modus I spuldziSu nomainai nepiecieSams no
automobila nonemt lukturi, kas palielina §is operacijas darbietilpibu Iidz 1 —
1.3 cilv/h.

Secinajumi. Uzlabojot tehnologiju, iesp&jams samazinat jaunako konstrukciju
automobilu prieks$€jo lukturu spuldziSu nomainas darbietilpibu Iidz 0.2 — 0.3
cilv/h, samazinot klientu izdevumus.

Izmantota literatiira:
1. http://www.infotech.renault.com/fo/accueil.action - Renault remonta
dokumentacija. TieSsaiste, skatits 23.04.2010.




APGAISMOJUMA PETIJUMI GOVJU KUTI
RESEARCH ON LIGHTING IN COW BARNS
Kristaps Leimanis
Tehniska fakultate, 4. kursa students
Juris Priekulis
Zinatniskais vaditajs, profesors, Dr.sc.ing.

Abstract.The level of lighting in the new cow barn on the training and research
farm ,,Vecauce” of the Latvia University of Agriculture has been stated. It is
possible to reduce the amount of the consumed electroenergy for lighting using
the economic bulbs and switching sensors.

Ievads. Petijumu noliiks bija noteikt apgaismojuma Itmeni LLU macibu un
petijumu saimniecibas “Vecauce” jaunaja govju kitT un izstradat
priekslikumus apgaismojumam patérétas elektroenergijas racionalakai
izmantoSanai.

Metodika. P&tjumu veicam diennakts gaiSaja un tumsSaja laika, ietverot
nozimigakas kiits vietas: govju atpiitas zonu, slaukSanas zali priekSslaukSanas
laukumu utt. Apgaismojumu mérijam ar luksometra palidzibu.

Rezultati. Konstatéts, ka apgaismojums atbilst normativo aktu prasibam. Tadg]
elektroenergijas patérinpa ekonomiju var iegit, ja pariet uz ekonomiskam
spuldzém un ieriko maksliga apgaismojuma ieslégSanas sensorus paligtelpu
koridoros, kur staiga cilveki.

Secinajumi. Maksligais apgaismojums LLU macibu un p&tfjumu saimniecibas
»vecauce” slaucamo govju kuti atbilst normativajos akotos uzstaditam
prasibam, tafu energijas patérinu ir iesp&ams samazinat ievieSot ieprieks
minétos tehniskos risinajumus.

Izmantota literatiira:

1. Liellopu un ciku mitnes: tehnologijas un aprikoSana (2003). /Prof.
J.Priekula red. 198 Ipp.

2. Laurs A. (2009) Ielaizam gaismu slaukSanas iekartas. “Agro Tops”
oktobris, 50.-51.1pp.



GOVJU BOKSU PAKLAJU ELASTIBAS NOTEIKSANA
DETERMINATION OF COW BOX MAT FLEXIBILITY
Gatis Rudzats
Tehniska fakultate, 4. kursa students
Juris Priekulis
Zinatniskais vaditajs, profesors, Dr.sc.ing.

Abstract. The cow box mat flexibility has been investigated using an original
measuring device developed by us. It has been stated that flexibility of the mats
offered by various companies can differ two and more times.

Ievads. Miisdienas ir izplatita govju nepiesieta turé$ana, lietojot, t.s., augstos
boksus. So boksu pamatne ir nosegta ar specialu gumijas paklaju, kas govij
nodrosina labaku komfortu.

Misu pétijuma mérkis — novertét o paklaju elastibu.

Metodika. Petljumus veicam ar pasu konstru€tu un izgatavotu merierici.
Noteicam paklaja iegrimi kada konkréta vieta, uzspiezot ar noteiktu speku (Iidz
100 kg). Petijumus realizéjam LLU macibu un pétjjumu saimnieciba
,,Vecauce”.

Rezultati. Petfjumos konstatéts, ka, uzspiezot ar 100 kg lielu speku, firmas
,,Kraiburg” paklaju iegrime bija 13.35 mm, bet firmas ,,.DeLaval” — 25.38 mm.
Noteikta ar1 iegrimes dinamika atkariba no pielikta speka lieluma.

Secinajumi. Petjjumi apstiprina, ka dazadu firmu piedavatajiem boksu
paklajiem ir atSkirigs mikstums un ta noteikSanai var erti lietot LLU izstradato
merierici.

Izmantota literatiira:

1. Priekulis J. (2008) Lopkopibas mehanizacija. — Jelgava. — 355 Ipp.

2. Priekulis J., Kurgs A. (2009) Kadiem jabiit govju atptitas boksiem?
Zurnals ,,Agro Tops”, sept.46-50.Ipp.

10



PIENA IZVADES PARAMETRU PETIJUMI, GOVIS SLAUCOT AR
ROBOTIEM
RESEARCH IN MILK FLOW OUT PARAMETERS MILKING COWS
WITH ROBOTS
Ivars Spepsts
Tehniska fakultate, 4.kursa students.
Juris Priekulis
Zinatniskais vaditajs, profesors, Dr.sc.ing.

Abstract. Milk flow out parameters milking cows with robots have been
researched in. It has been stated that with the increase of the milk yield the
cows visit the robot more often.

Ievads. Lietojot robotiz&to slaukSanu, govis var apmekl&t robota stendu péc
brivas izvéles. Bet tas, salidzinajuma ar paslaik izplatito divreiz€jo slaukSanu,
atstaj ietekmi uz piena izvades dinamiku.

Metodika. Izejas dati iegiiti no LLU macibu un pétljumu saimniecibas
»Vecauce” slaucamo govju ganampulka, kura ieviesta govju slaukSana ar
robotiem. P&tljumiem izmantota menedZmenta sist€ma uzkratd informacija,
kura péc tam apstradata ar attiecigam datorprogrammam.

Rezultati. Noskaidrots, ka pastav korelacija starp robotu apmeklgjumu skaitu
un govju diennakts kop&jo izslaukumu. Jo izslaukums ir lielaks, jo attiecigi
lielaks ir ar1 robotu apmeklgéjumu skaits. Turklat nav konstatéts, ka, pieaugot
izslaukumam, palielinatos piena izvades atrums.

Secinajumi. Piena izvades parametri ir atkarigi no katras govs fiziologiskam
Tpatnibam. Lai izdarTtu visparigakus secinajumus, ir jaturpina iesaktie p&tjjumi,
ietverot lielaku govju skaitu.

Izmantota literatiira:

1. Laurs A., Priekulis J. (2009) Results of Using Milking Robots in Latvia. /9"
Conference “Construction, Engineering and Environment in Livestock
Farming”. Berlin, p.303-308.

11



ENERGETISKO AUGU PRIMARAS KOMPAKTESANAS METOZU
PETLJUMI
ENERGY CROPS PRIMARY METHODS OF COMPACTING
Elgars Siraks
Tehniska Fakultate, 1. kursa magistrants
Eriks Kronbergs
Zinatniskais vaditajs, profesors, Dr. sc. ing.

Abstract. Research has been made to determine energy crop material size
reduction possibility with primary compacting methods. Compacting of energy
crop raw material increases it density and reduced size, what is important for
energy crop raw material transportation cost reduction.

Ievads. Latvijai 2020. gada no visas kopgjas energijas 40% jaiegiist no
atjaunojamas energijas, to paredz ES direktiva. Pasreiz ES 66% atjaunojamas
energijas ieglist no biomasas. Augu biomasas iegifana ir izdeviga, jo to var
novakt ar mitrumu zem 15%, ko var kompaktet vai briketét bez ZaveSanas.
Galvena probléma cieta kurinama raZoSana no augu materiala ir ka samazinat
transporta izmaksas, jo augu materidla blivums ir 20 — 60 kg/m’, kas
sadardzina ta transportesanu.

Metodika. P&tijuma aplukots jautdjums par niedru materiala primaro
kompakteSanu. Eksperimentali veidoti niedru materiala kaili un veikti
matematiski aprékini MS Excel.

Rezultati. Veicot mérijjumus iegiits niedru materiala blivums kiilos un preséta
veida attiecigi 160 kg/m’ un 280 kg/m’. Mérfjumos izmantots niedru materials
no Engures ezera.

Secinajumi. Izmantojot primaro kompaktéSanu iesp&jams palielinat niedru
materiala blivumu 3 — 5 reizes un apgriezti proporcionali samazinat tilpumu,
kas veicina transporta izmaksu samazinasanu.

Izmantota literatiira:

1. Energétisko augu audz€Sana un izmanto$ana (2007) Valsts SIA ,,Vides
projekti”, 190 Ipp.

2. Kronbergs E., Smits M. (2009) Biomasas un dabisko izejvielu materiala
izstrade. RTU Zinatniskie Raksti. Materialzinatne un lietiSka kimija. 19.
s€jums, 122.-128. Ipp.

12



JAUNI SAULES KOLEKTORI
NEW SOLAR ENERGY ABSORBERS
Guntis Ruskis
Tehniska Fakultate, 2. kursa magistrants
Aivars Aboltins
Zinatniskais vaditajs, Dr. sc. ing.
Janis Palabinskis
Zinatniskais vaditajs, asoc. profesors, Dr. sc. ing.

Abstract. The research is devoted to the increasing efficiency of air heating
sun collectors. We compared different types of used absorber material and
made their usability in air heating collectors. Results showed atmospheric air
average heating degree in outlet at sun radiation 800 W/m? in collector reached

more than 11 C°.

Introduction. Nowadays solar energy is used more for energy production,
water heating and air heating. New materials can be used for absorbers, to rise
efficiency of air heating degree.

Methods. 0.1x0.5x1.0 meters long experimental solar collector was made. The
sun following collectors’ covered material was polystyrol plate, the absorbers
were different size, polypropylene black seed boxes and coloured 3cm wide
slices of beer cans (with diameter 6 cm), in line. Collector consist out of 9
slices lines. Air velocity was v=0.9 m/s. We measured temperature growth in
collector with different size seed boxes absorbers, which in line consisted out
of 22,12, 7, 5 elements and slices of beer cans.

Results. Results showed atmospheric air average heating degree in outlet at

sun radiation 800 W/m? in collector with 22 boxes in line was 8,5 C°, 12
boxes — 10.5 C°, 7 boxes — 11.8 C°, 5 boxes -10.1 C°. The absorber with 7
boxes in line (box size R=2.5cm, H=7 cm.) warming up air on average about
4,5 degree was higher than collector with 22 elements in line by radiation 1000
W/m’. Average efficiency of slices absorber is a little (0.5-1 ¢°at 1000 W/m®)
higher than the best seed boxes collector.

Conclusions. Using of such absorber materials is giving good results in air
heated sun collectors in Latvia. Air heating degree is less dependent from
ambient air temperature, but more from absorber surface (size, material and
configuration).

Literature:

1. A.Aboltins, J.Palabinskis, A.Lauva, G. Ruskis (2009) The steel-thin plate
absorbers investigations in air solar collector //Proceedings of the 8th
International Scientific Conference “Engineering for Rural Development “
Jelgava 28-29 May, pp.182-187
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FREZKUDRAS IEGUVES TEHNOLOGIJA
MILLED PEAT EXTRACTION TECHOLOGY
Ingus Zalvips
Tehniska fakultate, 1. kursa magistrants
Janis Tupins
Zinatniskais vaditajs, docents, Dr.sc.ing.

Abstract. Milling peat is popular type of the peat. Production of milled peat is
carried out at drained bogs from April to September, in so called periods of
peat. Special machinery worked in the marsh milling peat extraction.

Ievads. Frézkiidra ir viens no visplasak izmantotiem kiidras veidiem. Tiesi
pedgjos gados misu valsti, ka pamatsastavs razojot dazadus mineralméslojumu
sastavus doming frézkiidra. Frézkiidra izmantojama arT ka pakaiSu materials,
kurinamais u.c. Frézkiaidras ieguvé raksturigi tris etapi. Pirmais — purva
sagatavoSana kudras ieguvei. Otra — frézkiidras ieguve un treSais kudras
glabasana un parstrade.

Metodika. Sakuma tika veikts p&tijums par misu valsts kiidras resursiem un
analizétas domingjusas kudras ieguves tehnologijas. Praktiskais pétjjuma
objekts — kiidras fréze. Tiek izstradats kuidras frézes eksperimentalais paraugs
— paredzot ta izm&ginajumus.

Rezultati. [zveleta frézkidras ieguves darbu tehnologija izmantojot konstru&to
kiidras frézi. Noskaidrotas sakotng&jas agrotehnikas prasibas kidras frézei.
Izvelets frézeéSanas princips un provizoriski noteikti kiidras frézes tehniskie
parametri .

Secinajumi. Kiaidras virskartas frézéSanai izvélets pasivais darbigo dalu
darbibas princips. Aprékinata konstruétas frézes vilces pretestiba. Noteikts
kiidras frézes agregata sastavs izmantojot vidgjas un lielas jaudas (100...150
Z.5) ritentraktorus ar dubultriteniem.
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Abstract. The microcogeneration plant with gas engine and permanent magnet
synchronous generator as an autonomous energy source have been simulated, using
SIMULINK.

Ievads. Izmantojot biogazi kogeneracijas procesa, tiek palielinata valsts neatkariba
no importétajiem tradicionalajiem energoresursiem. Biogazes mikrokogeneracijas
iekartu (MKI) ar pastavigo magnétu ierosmes sinhrono generatoru (PMSG)
iespgjams izmantot ka autonomu energijas avotu lauksaimniecibas objektu
energoapgade.

Metodika. Sastadita MKI sprieguma un frekvences automatiskas vadibas sist€mas
model&sanas bloksh&ma, izmantojot datorprogrammu SIMULINK. Blokshéma
sastav no PID regulatora, frekvences reguléSanas galvena kontiira ar atgriezenisko
saiti no gazmotora varpstas lepkiska atruma un papildus kontiira, kas regule
spriegumu.

Rezultati. Ieglitas parejas procesa raksturliknes parada, ka PMSG spriegums,
mainoties slodzei no tukSgaitas 11dz nominalai, samazinas no 227.8V lidz 217V, bet
frekvence palielinas no 47.8 Hz lidz 51.3 Hz, kas ir pienemami raditaji, ja vélas
izmantot elektroenergiju paspatérinam.

Secinajumi. MKI ar divu kontliru sprieguma un frekvences reguléSanas sistemu
simulacija parada, ka to var izmantot ka autonomu elektroenergijas avotu bez
pusvaditaju konvertora pielietoSanas.

Izmantota literatiira:
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