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CakpInkei3bl 1.

Kazax ynmmuix acpapnvix ynusepcumemi

XKOTF'APFBI BUIIM BEPY CAJIACBIHAATBI MTHHOBAIMAJIBIK BIJIIM
TEXHOJIOT'MSJIAPBI

AHJaTona

Makanaga OKBITyAbIH KpPEOMTTIK TEXHOJOTHUCHl KOJAAHBUIATBIH arpapiiblk YHUBEP-
curerTepie pru3MKa MOHIH OKBITY/IbIH MAceJIepl MEH €pEeKIIeNIKTepl KapacThIpblIaibl.

Kinm ce30ep: ©Oaocexere KaOUIeTTI MaMaH, MAaMaHHBIH KociOM  Ky3bIpeTTUIIri,
WHHOBAIMSUIBIK TUJAKTUKAJIBIK Kyhe, omOeOam YHBIMAACTHIPYIIBI OKYJBIK, MPAKTUKAIBIK
OarbITTarbl OKYJIBIKTApP KUBIHTBIFbI, I/IKCMILi OKy-S[[iCTeMeJIiK KCIICHACP.

Caxkunosa III.

Ka3zaxckuil HayuoHanbHull acpapHulil YHUGepcumem

NHHOBAILIMMOHHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
B BBLICHIEM OBPA30BAHUU

AHHOTALUSA

B cratee paccmaTpuBaroTcsi mpobieMbl M OCOOGHHOCTH TpenojaBaHus (HU3UKU B
CEJIbCKOXO3SHCTBEHHBIX YHUBEPCUTETAX MPHU KPEIUTHON TEXHOIOTUU O0YUYCHHUS.

Knwueevlte  cnosa:  KOHKYpEHTOCHOCOOHBIH  CIEIUANUCT,  MpodeccHoHanbHas
KOMIIETEHTHOCTh ~ CHEIMAJINCTa, WHHOBALlMOHHAs  JAMJAKTUYeCKas cHCTeMa, y4eOHMK-
YHHMBEpCaJIbHBII OPraHU3aTop, HAOOP MPAKTUKO-OPUEHTUPOBAHHBIX YU€OHUKOB, THOKHE yueOHO-
METOAMYECKHE KOMIUIEKCHI
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INNOVATIVE VENTILATION SYSTEMS OF SHEEPFOLDS FOR LAMB

Abstract
The article discusses the results of experimental studies of an energy-efficient innovative
sheepfold ventilation system, using an information-measuring system for remote recording of
thermo-technical parameters of ventilation systems. The results of tests of an experimental
energy-efficient ventilation system in winter and summer periods are presented. A description is
given of an experimental energy-saving ventilation system for lambing sheepfold.
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Introduction

Rational using of fuel and energy resources is one of the global problems. One promising
solution to this problem is the use of new energy-saving technologies, using renewable energy
sources. The range of renewable energy on farms is quite broad: it is heating or cooling
buildings, and drying of agricultural products, and desalination and water heating, and even
autonomous power supply.

The advantages of the energy sources are environmental friendliness and low cost of labor
and funds for the operation of facilities for their use. The solution of the problem in the energy-
saving ventilation systems of agricultural buildings is the effective use of low-grade soil heat.
The ground surface layers of the Earth, actually is a heat accumulator of unlimited capacity,
which thermal regime is formed by the action of solar radiation. Low-grade heat of the Earth can
be used in agricultural buildings for heating, hot water, air-conditioning (air-cooling). There are
a number of examples of the use of soil heat for heating and cooling of livestock buildings
through underground air conduits and heat exchangers. They are allowed to save from 50 to 75%
of the costs for heating and cooling the buildings [1-2]. Studying these examples allowed to
develop energy-saving ventilation system for sheep premises [3, 5].

Object of study

Ventilation device (fig.1) contains the intake shaft 1 and 2 provided with a fan motor 3 and
water spray 4, exhaust shaft 5 with control valve 6 and air supply ducts 7, 8 with control valves
9, outlets in air 10-ventilated room with a 11 - coil temperature of 12 linked via the intake 13 air
shutter shaft 1 and placed in the soil below the freezing and the latter program controller 14
microclimate temperature sensors 16, 17, 19, 20 and 15 velocity , humidity 18 connected to the
fan motor 3 control valve 6, 2, 9 exhaust shafts and air intakes to 7, 8 and 4, and the atomizer
coil units 12 temperature.

The device contains two air-supply ducts 7, 8 to ensure continuity of supply of heated air
into the room 11 during charging one of them. Assembly and manufacture of air handling unit is
made from prefabricated modular elements, designed to suit the required volume of ventilation
air and the type of agricultural premises. In a cold season the heavy gravity fresh air enters the
intake shaft 1 and through air shutter 13 enters the outdoor air duct 7 contacts with the surface of
the walls, is heated with the warmth of a soil and moves up , goes through 10 outlets in room 11,
flowing temperature closer 12. Air shutter 13 threshold, which is located below the bottom of the
duct 7, 8 does not allow exit easily of the heated air from the air in the intake shaft 1. Thereby it
provides a strictly unilateral movement gravity flow of fresh air. Exit from the ventilated room of
the exhaust air through the exhaust shaft 5 with a control valve 6, which is controlled by
software regulator microclimate 14.
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Figure 1. Diagram of the ventilation system.

Program controller 14 controls operation of the electric motor 3 of the fan 2 which
supports the set speed of a self-flowing stream and adjusting valves 9, stitched air ducts 7, 8,
providing the set threshold of temperature of a self-flowing stream, and also temperature closer.
As the temperature of the walls of the duct 7 or soil mass reduces the intensity of heat removal
and at a certain temperature the threshold exceeds a specified value. At this point, the
temperature sensor signal ground 17 climate control 14 closes the control valve air supply duct 7
and opens the valve 8. An array of ground round duct 7 after a while restores its natural
temperature, i.e. recharges, and the array of soil around the duct 8 is cooled, i.e. discharges.
Upon reaching the ground temperature values are normalized by the sensor 17, the controller 14
closes the valve 9 microclimate supply duct 8 and 9 opens the valve duct 7. Thus, blowing ducts
alternately operate in the mode of charging and discharging, provides normalized stable supply
air temperature, i.e. stabilizing the temperature of the supply air. Enter the room heated inlet air
temperature 12 wraps closer, increases its temperature to the rated value. Enable or disable the
controller 14 performs closers microclimate by temperature sensor 19. 12 closers provide radiant
and convective heat transfer in the process of creating a local microclimate.

Under this scheme, designed and built experimental energy-saving ventilation system for
the sheepfold and conducted production tests during the lambing.

Method registration of thermo technical parameters of ventilation system

For registration of thermo technical parameters of ventilation system, that is temperature of
the outer, inside air, soil and humidity external and internal air have been developed information-
measuring system [6].

Block scheme of information-measuring system and automation study modes of modular
energy efficient ventilation system for agricultural buildings is arranged as follows: the sensors
sensor OWEN DTS3015 PT1000.B2.200 designed to measure the temperature in the air conduit
of ventilation system. OWEN DTS3005-PT1000.B2 designed to measure the temperature of
outer air relative humidity sensor and temperature DVT-03.RS are installed on a flat surface of
the wall and connected to the analog input module OWEN MV110-8A. The device operates in
the RS-485 network under the protocols OWEN, ModBus-RTU, ModBus-ASCII, DCON. To
transfer data to the computer modem operator is connected working in master mode, then the
signals are transmitted to the processing and visualization into «skado system» MasterScada.

The experimental energy saving ventilation system was built in the sheepfold for lambing
in Almaty region. Underground heat exchangers - air conduits are made of corrugated plastic

pipe. Pipes are made from high density polyethylene, the nominal inner diameter from 110 mm
to 630 mm. Wall's profile is "corrugation". They have a hollow structure in the form of
rectangular section of hollow channels arranged perpendicularly along the axis of the pipe
section; the inner layer is flat and smooth. Specially designed outer surface of pipe has high ring
stiffness and makes them more resistant to compressive loads and elastic structure pipe protects
them from damage when exposed to overload. As the material of high density polyethylene has:
a high tensile strength, have higher thermal stability and is not subject to corrosion.

Results and discussion

The pipe is produced in the segments of standard length of 6 m and 12 m and is designed
for underground lying to a depth of 15 m. Testing of energy saving ventilation system was
carried out in two stages: winter and summer periods [6].

During tests energy saving ventilation system during the winter period found that the room
temperature of the sheepfold ranged from +5.4°C to +6.0°C, on average + 5.6°C , with the
number of measurements #=72. The relative humidity of the room of the sheepfold was in
average 79.2%. The maximum and minimum value of relative humidity was respectively 93.4%
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and 64.1%. At the lowest outdoor temperature -18°C (04.02.2014) supply air temperature
reached 6°C. Supply flow rate fluctuate depending on the outdoor temperature within 70-140
m’/h. The maximum heat output of installation was 2.2kW.

During tests energy saving ventilation system in summer found that the room temperature
of sheepfold ranged from +16.6°C to +27.29°C on average +22.3°C, with the number of
measurements n=820. The relative humidity of the room of sheepfold averaged 30.5%.
Maximum and minimum value of relative humidity was respectively 58.88% and 10.37%. At the
highest temperature of the outside air +33.4°C supply air temperature reached +19.6°C and
humidity increased from 12% to 23%. Air flow rate was 140m’/h. The cooling capacity of the
installation was 2.6 kW.

Conclusions

In times of testing energy saving ventilation system provided the required power saving
mode and zootechnical parameters of the microclimate in the maternity ward of the sheepfold.
Functional block diagram of energy saving ventilation system is developed. Experimental
energy-saving ventilation system for the sheepfold is built. Energy saving ventilation system has
been adopted for economic use and recommended for implementation in the sheep farms in
Almaty region of Kazakhstan [7]. Innovative ventilation system to improve the ecological and
economic indicators of the sheep farms of our Republic [8].
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Cakpinosa III., UcaxanoB M.,
9Jidek H., lyiicen6aes T.

Kazax ynmmuix acpapnvix ynusepcumemi

KOU KO3JAUTBHIH KOPAJIAPFA APHAJIFAH
MHHOBALIMSJIBIK XKEJIJIETY XXYUECI

AHJaTna

Makanaga Kenaery XKyHelepiHiH TepMOTEXHUKAJIBIK HapaMeTpliepiH KAalIbIKTaH a3y
YIIiH aKnapaTThIK-eJIIIeyill KyHeCIMeH KO KOPACHIHBIH SHEPTUs YHEMICHTIH MHHOBAIIUSIIBIK
KENICTKIN KYHECiHIH SKCIIePHUMEHTTIK 3epTTEyJIepiHiH HOTHKEeNepl KapacTelpbiiansl. KpicTa
JKOHE ’Ka3 ME3TUIJIEpiHJIe PHEPTUsSHbl YHEMJICHTIH JKeNAeTy KYHECIHIH 3KCIIEPUMEHTTIK ChIHAY
HOTIOKeTepi kentipiireH. Kol Ko3galThIH KOpa YIIiH SKCIIEPUMEHTTIK YHEPTHSHBI YHEMICUTIH
KEJJIETKII )KYHECIHIH CUITaTTaMachl OepiJireH.

Kinm co30ep: xennety, TONBIPAKThIH TOMEHIOTEHIMAIIBIK KbUTYBI, Kep acThl KYOBIpHI,
JKep acThl KbLTyaJIMaCTBIPFBIII, KO KOPACHL.

Caxunosa IIl., UcaxanoB M.,
Anubek H., lrocentaen T.

Kazaxcrkuu nayuonanvuwil azpapHulil yHUeepcumem

NMHHOBAILIMOHHAS BEHTUJIALIMOHHA A
CUCTEMA OBYAPEH /IS ATHEHUA

AHHOTAIUA

B crarbe 00CyxmaroTcsi pe3ysbTaThl IKCIIEPUMEHTAIBHBIX HUCCIEIOBAaHUN dHEProdddex-
TUBHON MHHOBAIIMOHHOM CHCTEMbI BEHTWISIIIUKM OBYAPHU, C UCTIOJIB30BaHUEM HH(OPMAIIOHHO-
MU3MEPUTENIbHOM CHUCTEMBI ISl JUCTAHLUMOHHOM PErucTpaluyd TEPMOTEXHHUYECKUX NapameTpoB
BEHTWSILIMOHHBIX cHucTeM. [IpuBeneHsl pe3ynbTaThl SKCHEPUMEHTAIBHBIX  UCIBITAHUN
9HEeprod(HHEeKTUBHONW CHUCTEMBI BEHTWISIMM B 3UMHHUN W JICTHHWHA Nepuoasl. Jlaercs omwcanue
AKCIIEPUMEHTATIBLHON YHEProcOeperaronieil CuCTEMbI BEHTUJISINH JIJIsl OBYaPHHU.

Kniouegvie cnosa: BEeHTWIALNS, HU3KOITOTEHIMAIbHAS TEIUIOTA [TOYBBI, TOA3EMHBIN KaHAII,
MOJI3EMHBIN TETNIOOOMCHHHK, OBYapPHSI.

548



