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ABSTRACT

A polyhousds designedandconstructedon theterraceusing bamboo polythenesheetind textile materials; To

increasehe OrganicFood Intake, to createan naturalway of burning calories, to reduceconsiderableamountof

roomtemperaturehis poly houseis designedor. The polyhousds basedon textile raw materials;growinglants
and maintenancef thepolyhousevhereropes,twines etc.,are usedin construction;coir mulch, coir pith etc.,
isusedin growing plants; coir net, coir fibre bunches, shadenetis usedin protectingthe plantsandhumidity
maintenance,sunlightcontrolin the polyhouse.The advantagesand stattisticswhich is relatedto the growth of

plantsis also experimentedalongwith the stability of the polyhouseat various environmentalconditionsis also
analyzed.
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. INTRODUCTION

A polyhousewhich is alsoknown as greenhousés a structurewhich is coveed with a transparentnaterial like
polythenesheetpolycarbonatesheetor glass.

Since glassis no longer used as a covering material, currently polythene keet and polycarbonatesheetis
extensivelyused. These structuresrange in size from small shedsto industriatsized buildings. A miniature
greenhouseas known as a cold frame The interior of a greenhousexposedto sunlight becomessignificantly
warmerthanthe externalambienttemperatureprotectingits contentsn cold weatherf1].

Agricultureis thebackboneof India; morethan30%of | n d popuationis dependenbn agriculture. Thescarcity
of food is increasingdrasticallyasthe farmersarelosing interestin farming. This is causingfood inflation every
yearwhich s highly affectingurbanareasThehikein pricesof vegetabless affectingtheurbanlife everyyear.The
impactof floodsin recentyearsis distroyinga hugeamountof crops.Lackof knowledgeof the farme's aremaking
themto usepesticidesandthefertilizersexcessivelythuspollutingthes o i fdrtiéitys andalsomakingthevegetables
we getverytoxic.All theseaspect@arecausinga hugeimpactin urbanareas.Mosbf theterraceareaarenot usedin
India, utilizing this spacefor agricultureby Textile madepolyhouseon roof is the solutionto overcomethe food
scarcity.

II. METHODOLOGY
Processoutlook

1. Todesignandconstructhe polyhouseon terrace.
2. Toutilize Textile materialsfor building polyhouse.
3. Toutilize coir fibre andits by-productsfor growing plantsin polyhouse.

Material SelectionProcess:

1. Bamboopolyhousds preferred.
2. Keepingtheaffordabilityin mind the partly controlledpolyhousecanbe built with theavailablebudget.
3. Durability wisemediumlife spanpolyhousecanbebuilt.

Therangeis thefirst thing to think about,sothe prefixedrangewasbetweernFive to Ten ThousandNR.
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Planned PolyhouseStructure: -

Fig. 1 PlannedPolyhouseStructure

1. Ridge: Peakof thestructure.
2. Purlin: Memberwho connectsnembersupportingoarto column.
3. Girder: Horizontalstructuremembraneonnectingcolumns.
4. Ventilation: Openingin thewall of the structurefor air flow.
5. Column: Vertical structurecarryingpolyhouse.
6. Foundation pipe: Structureconnectinghe columnatgroundlevel.
7. Base:Concretebasebuilt aroundto supportthecolumn.
8. Water proofing layers: A root repellentrubberlayer andwater proof cementayer.
9. Roof: Theconcretaoof whichis thebasemenhere.
Table 1. SelectedRawMaterials
MATERIAL JUSTIFICATION
Bamboo For the constructionof frame pole diameterof 1 ¥ inch is sufficient to withstandthe load of wind at
Poles 110kmph.
1i odia
Epoxy Water | Epoxybasedwvaterproofingis aneffectiveadvancecgndecononical way of waterproofing.
Proofing
Cement
Concrete To makesthe poles stand,the concretewith gravelis mixed and a small concretebasewas formed
wherethebambogolesareformedaspillars atthecorners.
Polythene Dueto its highertransmissiomate,affordableprice andfits into the budgetrangeso polythenesheetis
Sheet selectedascoveringmaterial.
ShadeCloth | To protectthe plantsfrom intensivesunlightin the summerthis could causeseveredamageto the
plantsandalsoto stopfastevaporatiorof wate from the soil soshadeclothis used.
Polythene The meshselectedwas 40 Numbermeshwhich is extensivelyusedin agricultureto preventinsects
Mesh enteringinsideandalsokeepthepolyhouseventilated.
Grow bags Grow bagsarecheap highly durable henceit will fit in to the budgetrange,moreoverthey applyless
loadontheroof. Thegrow bagsareU.V. Stabilizedwhich makesthemhighly durable.
Tying wire G.l. Wire of 0.75mm gaugeis usedfor tying thejoints of the framebecausef its affordablepriceand
durability.
Coir  ropes| Theyareselectedo tying smalljoints.
andTwines
Metallic For rubbing the roof surfacebefore applying the epoxy cement.This brushremovesloose particles
brush from the surfaceof theroof.
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1. METHODOFCONSTRICTION
. SelectionOf Area:

This is an importantaspectthat shouldbe considerecbecauseselectingsuitableareawill helpin decreasinghe

danger levels that occursto the polyhouseand also its production. Hence the following points have to be
considerd:-
1. Theareashouldbeopen.
2. Thecornerson theterracearehighly preferredbecausehewall will be actingasa additionalsupportingtool.
This alsogivesadditionalgrip andstrengthto the polyhouseframe.
3. Theareaselectedn terraceshouldbein lesswind flow area.example:
a) Thewind velocityis cutdown by anyobjectlike the buildings,neighborswall, atreeetc.,
b) By thisthewind velocity hitting the polyhousewill decreasatleastin theobstructingarea.
¢) Thispreventghepolyhouserom severedamagedrom wind.
4. Theareaselectedn terraceshouldnotallow waterto log.
5. Mostimportantlythereshouldbe abundansunlightfalling in thatarea.
6. Theareashouldbe markedwith achalk,soherel0*10feetareais markedon thesurface.

Note:- the obstructingobjectshouldnotrestrictsunlightfalling in the selectedcarea.

7

. Ontheotherhandbambogpolesshouldbe cutaccordingto thelengthmentionedoelow.

Table 2: Measuremenof BambooPoles

MEASUREMENT IN FEET NOS. | USEDFOR

5.6 4 Main Column :Main polesatfour corners.
5.6half cut 10 Side Column: Supportingstandingpolesanddoor frame.1
10 4 Girder
Top links or standingpole connectors
10half cut 4 Supportingsidewall links.
11.6quartercut 8 Roof
16.4 - For minor supporting frames links andconnectors.

2. ConcretePillar Construction:-
Cementconcretehasto be preparedisinggravel.

1. A dieshouldbetakenwhich maybein anyshapeor form.

2. Herealbltr metallicoil tin is taken,top andbottomof thetin is cutandusedasadie.

3. Thenthe standingpoleis placedin positioninsidethetin andconcreteis pouredinsidethe die till the die is
filled completely.

4. Careshouldbetakensothatthepoleis heldstraightlyby hands.

5. After few minuteshandscanbetakenoff from thepole.

6. In this projectonly two polesaremadeto standin this fashion,theremainingtwo polesaredrilled to the side
wall andscrewedightly to thewall.

Fig. 2 ConcretePillar
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2.1 FRAME DESIGNING AND FRAME CONSTRUCTION: -
Theverynextstepandtime consumingstepis constructionof skeletonof the polyhouse.
Herelots of work is doneon the framebecaus®f the following Constrains:

1. Thestructureshouldbe stableagainsthigh velocity wind which hitsat 110km/h.

2. Thestructureshouldassisthemaximumamountof sunlightto enterinto the poly house

3. Theconnectingof polesby tying shouldbe performedcorrectly,andalsoensurethattied joints shouldnot get
looseneddueto anymechanicaforce andtherebypreventweakeningof the structure

Thestructureis aridgelike structure this structureis designedaerodynamicallyhe angleof inclination of the roof
to girderis 45° andthereasonfor changingtheroof typeis the structuretype wasallowing lessamountof sunlight
comparedo the domestructure.Thecoverageof sunlighton theroof is shownin the fig.Ridge Type Structure.
More sunlight will help in more photosynthesi®f plantsand alsoit will intern help the yield of the plantsto
increasein the polyhouse.Theanotherreasonis the dome structureis far more aerodynamicallydesignedby
reducingthe angleof inclination of roof andgirder by 45° to 40° this redesignedoof will allow air to divertits path
with lessforcein domestructurehantheridge structure.

Fig. 3 Measuremendf the Structure Fig. 4 Actual FrameStructure

By fulfilling all theaboveconstrainghe structurewastightly built usingG.I. Wire of gaugelengthof 0.5 mm and
tied usingpliers.

1. Theframewasstableandtight evenafter continuousshakingthe frameafter frameconstruction.This satisfies
constrainNumber 1.

2. Theroof wasconstructedn sucha way thatthe cornersis angledat 40°.this will assisthe easywind flow and
explainsaboutaerodynamicsyhich alsofulfill theconstrainNumber 1.

An Aerodynamic Structure

Fig.5 AerodynamicStructureof polyhouse Fig.6 Air passingabovethepolyhouse
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3. Thetying wassuchthat the joints did not get loosenedevenafter a pole was suspendedby tying at oneend.
This satisfiesconstrain No.3.

2.2 Construction Of Roof:-

Thebulgedor a domeshapds constructedn suchawaythatthetwo descendingndsareat eastandwestside,so
thereis maximumexposureof roof to the sunlight. This meansmaximumlight enteringthe polyhouse.

1. From the below figure we can seethat the selecteddesignallows more surfaceexposedto sunlightwhich
satisfiesconstrainNumber 2.

Position
Exposureto sunlight of the
day

Early
/ \//Q morning

- Noon
- h

Fig. 7 SunlightFalling on DomeStructure.
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Exposureto sunlight Position of the day

Early morning

[~
o

Evening

Fig. 8 SunlightFalling on Ridgetype of Structure.

2. The connectingjoints is tied tightly in sucha way that when the pole was suspendedt one end tied, the
suspendeéndwasalmostbentat otherendwasheldtightly. This satisfiesconstrain number 3.

Note:- Additional supportingcanbe providedto the frameby tying extrabambogpoleswhereveris felt necessary.
2.3Door And Window Construction:-

Thedoor andwindow frameshouldbe constructedseparatelandfitted to the main frame.The door canbe keptat
anyplaceof the polyhouseln this casethedooris facingeast.

Thewindow shouldbeatthe high wind flow positions.

1. Hencethe window can be plannedsuchthat most of the portion of window is exposedto North-West and
SouthEastportion.
2. Therearetwo windowsplacedat the Polyhousepneat eastanotherat west.

\ \
A

"\ WINDOW1

Fig. 9 Positionof Door andWindows
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3. Water Proofing:-
1. An epoxyresin basedwvaterproofingcements mixedwith waterandathick pastes formed.

Note:- only half of the prescribecamountof cementis mixedfor first coating.

2. The Surfaceis rubbedwith a metallic brush which will removethe loose stonesand dust attachedon the
surface.

Theareais sweptandcleanedwith water.

After dryingtheresinis applied.

Thecements appliedin two layers,for example:

Firstapplythe cementvertically andthenhorizontallyshownin thefigure.

An hourof gapis given beforeapplyingthe secondayer of cement.

Thisaboveactionwill helpin coveringupall thegapson thesurfacen all thedirections.

© N OM®

Applying Vertically Applying Horizontally

Fig. 10 Applying Water ProofingResinon the Roof

Covering Material:

Thecoveringmaterialshouldalwaysbe plannedo usein singlepieceto coverentirepolyhouse.
Theamountof polythenesheetrequiredshouldbe calculatedandbroughtaccordingto the calculatedength.
Minimizing cut joints of polythenesheetwill helpin reducingtherisk of creationof gapswhich may cause
damageso thesheet.

4. Herethreesidesof theframearecoveredwith a singlesheetshownbelow.

AN

Fig. 11 Coveringof Polythenesheeto the Frame

5. Thenorth andsouthsidewalls are coveredby separateut piecesand plasteredand pinnedroundthe edges.
Theentiresurfaceis tightly heldandto keepit held staplingis doneto coverandbambm.

6. Staplingshouldbe donein length wise of the bambooso the pin can get easilypiercedinto the bambooand
holdsthe covertightly.
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Staplingis donein orderin aline, extrastaplingis donewhereverit is felt necessary.

Theentirepolythenesheetis stapledthroughouthebodyof the frame.

Thedoor shouldbe coveredseparately.

10. Theareaof door positioningis markedon the polythenesheetandthe sheetis cut accordingto the sizeandthe
edgef theframearealsostapled.

11. To closethe window another polythenesheetshouldbe cut largerthan the actualwindow size; this pieceis

attachedo window frameoutsidethe polyhousewith the help of Velcro.

© © N

Fig. 12 Velcro attachmento window

4.1 Mesh Installation: -
1. A specializedmeshcalled geniger meshwith a meshNo.40is cut accordingto the size of the window and
attachedo window from insideof thepolyhouse.
2. Shadenetin humidity control,
i. Controllinghumidityin polyhousds verymuch requiredto controlthetemperaturénsidepolyhouse.
ii. Thehumidconditionsarevery muchnecessarjor boostingthe plantgrowthrate.
4.2 ShadeNet Installation:
1. Nextthe ShadeNet shouldbe tied at north and southendwith wire sothat the net movesfreely at eastand
westsidewhich helpsin controllingtheallowanceof sunlightinsidethe polyhouse.
2. i.e.,whenevelyou requiremoresunlightto enterinsideyou canopenthe shadenet.

Fig. 13 Shadenetandbackingcloth arrangement

Growing Containers:-

To growthe plantsandvegetablegontainerarevery muchessential.
Thecontainerssaryin materialwhich is studiedin sourcingchapter.

HereanU.V. StabilizedGrowbagis preferred.
Thesepoly-bagsarecheapanddurable;moreimportantlyapply fewerloadson theroof.
Thesoil is mixedwith coir pith in theratio of 75:25, soil andpith respectively.

abrwdEO
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Fig. 14 Mixing of Coir Pithto Soll

And alsoorganicmanureaddedandall threearemixedwell.
Thefinal mixtureis filled into the grow bagandkeptinto thepolyhouse.
Sowing:
Requiredvegetablesindherbshaveto belistedandseedshouldbe purchased.
Sowingcanbeseparatelylonein atrayandleft for seedgo germinateandcrosscertainstage.
Thentheyareshiftedto thegrowing containers.
During sowing a line should be drawnin the soil then the seedsare sown in the line, this helpsin proper
germinationof seeds.
6.1 Crop Production Plan:
1. Firstly time required for getting the yield of a particular crop or vegetableshould be consideredand
accordinglyseedsaresowedat differentinterval of days.
2. Thisis beausethe plantsshouldyield continuouslyall sevendaysof a week.
3. Forexample:
i. If ahybridtomatoseedrequires40daysto getits first yield.
ii. Letusconsideffirst tomatoplantasplantNo.1.
iii. In itsfirst yield the plantproducesl6 tomatoesOn anaveragea family of four consumegl tomatoesa day, it
takes4 daysto consumaeall the 16 tomatoes.
iv. WhenplantNo.1lis sownon dayl thentheplantNo.2 shouldbe sowedin day5.
v. Thisis becauselantNo.1 providestomatoes from day41 to 44 thenplant No.2 providestomatoesor day
45-48 for their respectivdirst yield.
4. By the aboveexamplewe can concludethat sevenplantsprovide tomatoesfor 28 dayswhen eachplantis
sowedin a4 dayintervals.

5. Theaboveplanis setasa guidelinefor all the cropswhichis producedn polyhouse.

Pk o NO

7. Maintenance:

1. After completingthe project maintenancéhasto be madeto keepthe polyhousefull of plantsand alsoto
protectthepolyhousdgrom the damages.

2. The maintenancdike clearingthe logged water, sowing seedsregular wateringto the plants, checkingthe
joints andtying etc.,canbeeasilydone.

3. Thechallengdiesin protectingthe polyhousefrom externaldamagesiamelyhigh velocity wind.

4. If thepoly-sheets tightly stapledesscarecanbetakenbutthereis aroomfor looseningof the sheetin certain
partsdueto improperstraightnessf thebambodrame.

5. Theseooseregionsgetseverelydamagedspeciallyfor high velocitywind.

6. To overcomethis problem,coir fibre netis preparedThis netis coveredto the polyhousefrom outsidewhere
thereis a situationof high wind andrain. Henceit will protectthe poly-sheetfrom severedamage.

7. Thenetis constructedn 1Footdistancebetweenwarpandwetft, i.e.,2 endsand2 picksper 2 feet.
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IV. MODELINGAND ANALYSIS

Estimated cost (INR
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nt
H Estimated cost (INR 1000 | 2000 | 300 | 2500 | 550 | 200 | 200 | 150 | 2000 | 1000

Chart. 1 EstimatedCost(INR)
Grand total: - 9,800/ Rupees

Actual cost (INR)

2500
2000
2 1500
|_
8
& 1000
500
. L I = . i
Water
Proofi | Bamb Concr Polyth Grow Shade| Tying Miscel
ng 00 ote ene Baos Mesh Cloth | Wire Labour laneou
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nt
M actual cost (INR' 825 | 1500 | 300 | 2000 | 520 | 200 | 200 75 | 1000 | 500

Chart.2 Actual Cost(INR)

Grand total: - 7,120 Rupees

Fibre sheetis havinga durability period of 10 yearsand maintenancés low comparedo polythenesheetwith 2
yearsdurability PRODUCTION RATE OF AMARANTUS DUBIUS

To analyzethe productionrate,two potsof samesizewastakenandseedsveresownin boththe pots;both the pots
were treatedequally but one pot was kept inside the polyhouseand one outside;the analysisto figure out the
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growth ratewascarriedout for fifteen daysanda chartwasdrawnfrom the analysis. The tablesbelow showsthe
imagesof AmarantusDubius and Spinach seedsownfor the particulartest.

Table 3: Growth Rateof AmarantusDubius

Outside Polyhouse Inside Polyhouse
Day-1

No Germination No Germination

Day -2

Few seedshave germinated

Day -3

Few seedshave germinated Almost all the seedshave germinated
Day -4

Almost all the seedshave germinated Growing in length
Day -5
www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science
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No growth in length Growing in length
Day -6

No growth in length Growing in length
Day -15

Few centimetersof growth Harvesting time

Table 4. Growth Rateof Spinach

Outside Polyhouse Inside Polyhouse
Day-1

No Germination Few seedshave germinated
Day -2
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No Germination Few seedshave germinated

Few seedshave germinated Almost all the seedshave germinated
Day -4

Almost all the seedshave germinated Growing in length
Day -5

No growth in length Growing in length

Day -6
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No growth in length Growing in length
Day -15
Few centimetersof growth Harvesting time

Theabovetableshowsthe plantsinside polyhousehasa fastergrowthratethanthe plantsoutsidethe polyhouse.

Humidity Control:

Thehumidity controlis doneby drippingthe wateron the meshof thewindow.

Whentheair from outsideentersnsidethe polyhousethroughmesh thewatermoleculesalsowill becarriedby the
air which will increaseghehumiditylevelin polyhouse.

Fig. 15 Principleof Humidity Control
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