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B ce30HHBIX TeTUIHIIAX B JISTHEE BpEMS Tojia
TeMITepaTypa BHYTPEHHETO BO3IyXa MOXKET
3HAYMTENBHO TPEBHINIATh €€ TEXHOJIOTUISCKH
TpebyeMbIe JJIs CENbCKOXO03HCTBEHHBIX KYJIbTYP
nmapaMmeTpsl. B CBS3HM ¢ 3TUM BO3HHKAET
HEOOXOJUMOCTh €CTECTBEHHON BEHTHIISALIMI
KYJIbTUBAIIMOHHBIX COOpYyxkeHui. [To HopMam
TEXHOJIOTHYECKOTO MPOCKTUPOBAHMUS TEIUIHI TLIONIA/Ib
BEHTHJISIIMOHHBIX IPOEMOB JIOJKHA COCTABIISAThH HE
MeHEee JBaIaTH IPOIEHTOB OT IUIOIIAIN KPOBIIH.
BentumpoBanuie HEOONBIIMX TEIUTUL]
MpeIycMaTprUBaETCs Yepe3 ABEPHBIE IPOEMBI U
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MEXaHU3UPOBaHHAS CUCTEMAa BEHTHIISIUY C
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KOHBKE HJIM CKaTaX KPOBJIH COOPYKCHUS
BEHTHJISAIIMOHHBIC TPOEMBI. [Ipu 3TOM 001Ias miomnam
BEHTHJISIIMOHHBIX IPOEMOB MOXKET JOCTHIaTh COPOKA
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In seasonal greenhouses in the summer, the
temperature of the internal air can significanttgeed
its technologically required parameters for craps.
this regard, there is a need for natural ventitatid
cultivation facilities. According to the norms of
technological design of greenhouses, the area of
ventilation openings should be at least twenty @etrc
of the roof area. Ventilation of small greenhouses
provided through doorways and vents, which does not
fundamentally solve the problem of removing
overheating. In film greenhouses of an industsipkt
a mechanized ventilation system is provided with
automation elements through ventilation openings
created in the ridge or roof slopes of the struetit
the same time, the total area of ventilation opgsin
can reach forty percent of the roofing arehe
equipment used in such ventilation systems (film
rolling shafts, motor-reducers, cardan shafts, gear
reducers and other devices) is complex and
necessitates significant financial costs. The psepuaf
the study was to develop the design of a seasonal
plastic film greenhouse for small businesses with a
technically simple ventilation system that allows t
provide the required parameters of the air enviremm
in the building. Based on the results of the waov,
obtained a patent for the design of the greenhdhee,
natural ventilation of which is carried out through
openings in the roof formed by movable film inserts
Recommendations are also given on the choice of
rational planning parameters of the structure and
graphs are given showing the consumption of steel f
the frame of an arched greenhouse, depending on the
span of the structure and the step of the archt#seof
frame
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OCYILECTBIIIETCSI Yepe3 MPOEMBI B KPOBIIE,
00pa3yeMble MMOABHKHBIMH IUIEHOYHBIMU BCTABKAMU.
Taroke nIpuBeICHBI PEKOMEHIAINH TI0 BEIOOPY
panMoOHATIBHBIX IUNIAHMPOBOYHEIX ITAPAMETPOB
COOPYKEHHSI ¥ IPUBEACHBI TPaUKH, TOKa3BIBAIOIIHE
pacxof cTany Ha KapKac apoyHO TEIUTHIIH! B
3aBHCHMOCTH OT IIPOJIETA COOPYKECHHUS U IIara apoK
Kapkaca

KJIFOUEBBIE CJIOBA: ®EPMEPCKAS TEIUUIMLIA, Keywords: FARM GREENHOUSE, STRUCTURAL
KOHCTPYKTHUBHAA CXEMA, BEHTUJIALIUA SCHEME, GREENHOUSE VENTILATION, STEEL
TETUIUIBI, PACXOA CTAJIN CONSUMPTION.
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Seasonal film greenhouses are operated duringehedpof the year with
positive outside temperatures. The peculiaritiestlodir operation include
overheating of the internal air in sunny weathdnjch reduces the output, and
the need to dismantle the film roof for the winterprevent its destruction by
snow load.

To reduce overheating of film greenhouses throughtilation, various
engineering solutions are provided and severalntees are proposed for the
design of greenhouses. Thus, film greenhouses avithechanized ventilation
system through ridge or side transoms with a wpaning area of up to 40% of
the roof area are known [1]. The equipment usegkmtilation systems (cardan
shafts, gear reducers, geared motors, film rotls) ¢ complex and requires
significant costs. The invention [2] proposes mfdreenhouse with flat slopes,
containing a frame made of pipes, to which a fisrattached with clamps, to
stabilize which from wind influences, rows of wistretched from above the
film are provided. The disadvantages of the greas@odesign include: flat
slopes (not an arched form of the coating), whicbrease the wind load
(suction) on the film roof; the need to use margnednts for attaching the film
to the frame of the greenhouse: point clamps, chteet wires, wire tension
clamps; point fastening of the film fence to thanfie of the greenhouse, which
contributes to the destruction of the film near th@mps under dynamic wind

influences; the provided ventilation through thansoms at the ends of the
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structure will not ensure the reduction of overlmepbf the internal air during
the warm period of the year in large-area greendmusince according to the
design standards for cultivation facilities [3,uda 7.18], the area of ventilation
openings should be determined by calculation anat beast 20% of the roofs.

In the invention [4], a film greenhouse is propgseahtaining a frame with
a translucent coating placed on it, supports anendilation device made in the
form of a hydraulic cylinder having a piston withhad and a hydraulic cylinder
filled with a working medium, made of a pipe pludgat one end, while the
frame of the greenhouse is made in the form ofaecplaced in the supports
trusses, the arcs of which are made sectional thghsame radii of curvature,
are interconnected by upper, lateral and lower itad@mal elements, the arcs
being made of corners facing outward with a guted wind cords are placed
in the latter, while at the ends there are indfalgaced in supports and
connected between themselves by the upper and eemrents of the rack, on
one of which a door with a cross member is fixed the upper,the lateral and
longitudinal elements of the arcs and the upperstrarse elements of the racks
are made in the form of narrow straight strips vathgitudinal grooves, and the
lower longitudinal elements of the arcs and thedotwansverse elements of the
racks are in the form of an arcuate wide striphwitoulge facing outward, while
to the lower edge of the wide strip along its encreens are attached to the
uprights and along the perimeter of the door fraameglastic wire is fixed in the
form of an arc, one end of which is bent perperidicto the plane of the door
frame, inserted into the holes made in the uprightsthe door frame, and fixed
by means of a nut and a stud in which a hole isemadnd the other end is
attached to the racks and doors by means of ansthch hole and a nut, and the
hydraulic actuator is equipped with a branch pagiegne end of which a flange
Is fixed and a membrane is placed between thedgrmnd a spring is placed on
the rod.with a convexity facing outward, while same are attached to the lower

edge of the wide strip along its entire length, andelastic wire is fixed in the
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form of an arc on the uprights and along the pelemef the door frame, one
end of which is bent perpendicular to the planéhefdoor frame, inserted into
the holes made in the uprights and door frame fiaad by means of a nut and a
stud in which a hole is made, and the other eratteched to the uprights and
doors by means of a stud with a hole and a nut,th@dydraulic actuator is
equipped with a branch pipe, at one end of whicflaage is fixed and a
membrane is placed between the flanges, and amthgpring.with a convexity
facing outward, while screens are attached to alaeeil edge of the wide strip
along its entire length, and an elastic wire i®dixn the form of an arc on the
uprights and along the perimeter of the door fraome end of which is bent
perpendicular to the plane of the door frame, teseinto the holes made in the
uprights and door frame, and fixed by means oftaand a stud in which a hole
is made, and the other end is attached to the higrend doors by means of a
stud with a hole and a nut, and the hydraulic dotua equipped with a branch
pipe, at one end of which a flange is fixed andeanforane is placed between
the flanges, and on the rod spring.is inserted tioholes made in the uprights
and the door frame, and fixed by means of a nutaastlid in which a hole is
made, and the other end is attached to the uprayidsdoors by a stud with a
hole and a nut, and the hydraulic actuator is gupdpwith a branch pipe, at one
end of which a flange is fixed and a membrane a&¢d between the flanges,
and a spring on the rod.is inserted into the holasgle in the uprights and the
door frame, and fixed by means of a nut and aistuehich a hole is made, and
the other end is attached to the uprights and doprs stud with a hole and a
nut, and the hydraulic actuator is equipped withranch pipe, at one end of
which a flange is fixed and a membrane is placawéen the flanges, and a
spring on the rod.The main disadvantages of thesldped film greenhouse
include the following:

the spatial immutability of the frame is not enslirsince there are no

connections;
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the greenhouse contains about 60 elements, whidtesn laborious to
manufacture and assembile;

the proposed fixing of the film coating by meansvirid cords pulled in the
gutters of the trusses is unreliable and will bstidged by a strong wind due to
the following. The film covering is assembled freeparate sheets overlapping
each other in the trusses, in the overlapping efe@éich wind cords are pulled
along the troughs to secure them. In case of strangd, a wind suction will
appear in the upper part of the roof of the stmastwhich will tend to bulge the
film fence upwards (for example, the tear loadhe tiddle lane can reach 50
kgf/m2). A tensile force will appear in the windoey which, in accordance with
Hooke's law, will increase the length of the ropd aveaken the pressure of the
film panels, which will lead to the destructiontbé roof;

the intended ventilation of the greenhouse throtinghdoors at the ends of
the structure will not ensure a decrease in thermal temperature in the
summer, which can exceed 45 ° C, due to the smedl af the doors in relation
to the area of the enclosing structures.

Taking into account the above disadvantages of fgreenhouses, a
constructive solution for the greenhouse has besmldped that provides the
necessary air exchange in the cultivation faciéitd reliable fastening of the
film roof to the frame arches [5]. A greenhousehwat film roof and a steel
arched frame consists of sections connected by bhevam inserts, while the
belts of the arches of the frame are provided fpoofiles of a trough-shaped
section to accommodate wind ropes pressing theréoh and the movable film
inserts are made of a film sleeve with sleeves témtanside along the
longitudinal sides and fastened with rope cabldacqa inside the guide
elements and connected to winding drums locatedpposite sides of the film

insert, while the guide elements repeat the owlofehe arches,
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Figure 1 - General view of the developed film seasgreenhouse: 1 - roof;
2 - film transformable insert; 3- swing gates;winding drum

The greenhouse can consist of two or more sectomsiected by film
inserts 2, which can be wound on drums 4 made pspfor ventilation of the
greenhouse in the warm season. At the ends ofr6eniouse, swing gates 3 are
provided, consisting of two wooden planks with afiieg film attached to each
plank. The slats are attached to one axis in thgeerof the end arch of the frame
and can be moved apart to form an opening [6,7].

The length of the greenhouse section is taken ftloencondition of its
ventilation with open ends of the section approxetyaequal to two spans of
the greenhouse. The frame of each section of tenpouse is steel, consisting
of arches with increased tightening, ties and ggd@&he connections of the
frame elements are welded. Corners and pipes caisdzk for connections and
runs. The arch belts are provided with a troughpetasection for placing wind
ropes pressing the film roof against the framewisd ropes, for example, steel
cables in a plastic sheath can be used. To faseesttetched wind ropes in the
foundation concrete columns, metal anchors (piemeseinforcement) are
embedded [8, 9].

Film insert 2 consists of a film sleeve of a staddaidth of 1.5 m, along the
longitudinal sides of which there are rope cabeantwise fastened with a
firmware to the film sleeve. The length of the fisleeve is equal to the length

of the arch belt, the diameter of the rope cablestraxceed the width of the slot
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in the guide element made of a bent profile, spetded along the contour to the
arch belt.

For an arched greenhouse with the required aréa Fational span (width
of the greenhouse) L, corresponding to the mininmamsumption of material
for a translucent roof made of film or polycarbanaheets, can be determined
through the fencing coefficient Kogr (the ratiotbé roof area to the area of the
greenhouse). With a decrease in the fencing caosfficthe consumption of

materials for the roof will decrease.

LZ
K01"p = %(; + 1)) (1)
The first derivative of expression (1) does notéhayminimum
d Korp _nL
dL. — 2F

Consequently, the lowest consumption of materials the roof of the
structure will correspond to the minimum span @ #tructure required by the
technological requirements.

Figure 2 shows graphs of the established change& consumption for the
greenhouse frame with circular arches.
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Picture 2 - Change in steel consumption for theéeddrame of the
greenhouse, depending on its width and the distaetveeen the arches of the

frame @)
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Conclusions.1. For small forms of management, a constructivetiesm has
been developed for a seasonal film greenhouse, hwbrovides reliable
fastening of the film roof to the steel arches lué greenhouse frame, simple
dismantling of the film and the possibility of lowmg the internal temperature
in the structure on hot days.

2. To determine the rational distance between iine ihserts and their
width, it is advisable to conduct an experimeng furpose of which should

include the establishment of a functional dependenc

L=f (L),
where | is the distance between the axes of thextg1sb is the width of the

insert; L is the span of the greenhouse.
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