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(@) E2AEY T4 AE (2E. 8~11 Fx)

- T B2 AER FEEC ARl = Ui e dd
- A 1A ASTM G99-9a

- AE(H2H) - PEEA|(479.9g/m2), 77 0.2mm

- A (A) : diameter 254mm, 7] 1.2mm

lF
Insulation Material S
Pl o Sk ek Tk i it

@@ | I R R

|:| ¥ & & % & W —hvw

R TR T T
Trasma S S S e

Structural
Frame

Y. 8 FEREY H2AE Aol &5
1 layer White Polyester

e e e

3 layer Polyethylene foam
S o ayer White Polyester

29,9 BeAE YT 4 =Y

balancer

[ Paramcter _______ Condithons _____|
Conlact Lype Pim-on-Dhsk
Disk Matertal SPSR400- insulation curtain
Pin Materinl SPERAGO
Mol Load () 2.6, 10
- Luhricant Dy
| Speed range (m's) (k18,4134
Temperature Fuowen femperature

a9, 10 v Y 2AE 9 test condition

184 45
|—o— 2N
184 [—®— BN - 404 & 2N a
|~ H}IN; ® BN
_ 4 - 3.5 & 10M &
: 124 & E-.'lﬂ -
E ? g2, a Y
104 i b
5 E':: & -
& HA - . E
= " .
- 1.5
(TR - - »
- - - -
- 3 10
044 = o . '
! T T T ¥ T ¥ T 1 Q34— —_— T 7
100 a0 =4 800 1000 200 L] 800 [-UH 10
Mumber of Cycle MNumber of cyches

(@) 0.18m/s (b) 0.34m/s

9. 11 Wear amount as function of time at speed
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H271E8 | PFE(300/300)+THH 7] F+55 (42 22)+ T 3] 5+ 1 E(300/300)

HEAE9 | PHE(300/300)+ Y 3 -+ (42 2)+ & 9] F+7HE(300/300)
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oy
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(42

+
6°)
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1. WFE(300800) + BHIF + F(@22) + GAIF + vLE(300800)

2. WFE(300800) + HAF(40g) + £(AS2) + BA XL (40g) + TFE(300,300)

-

3. BX|Z(40g) + S(1222) + FEZE(409)




BXZE(409) + &(62

2) + BEZ40g) + E(622) + $E E(409)

XX (40g) + H(122

2A) +




7. BX|Z(40g) + F(622) + BEZE40g) + F(622) + HEZE40g) + LR0|EAT3

8. 0tE(300/300) + H X Z(40g) + H(422) + B X E40g) + O-E(300/300) + ¥F0[EAIZ

9. 0}E(300/300) + YHIE + F@4=22) + YHIE + 0LE(300/300)

N '1- ‘

T




11. OE(300/300) + YHI|E + Z(URA) + YHI|E + O0LE(300/300) + LE0O|EATR

12. ALATE + 2HAIS + OIE




13. AL23%8 + OO{Z% + OIE
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X 2 H2A HU} 8F

Product
Layer arrangement
name
Sample A Matt + PADDING (4 oz) + aluminum
screen
Matt + non-woven + non-woven -+
Sample B .
aluminum screen
Matt + non-woven + PADDING (4 oz) +
Sample C .
aluminum screen
Samole D Matt + non-woven + PADDING (4 oz) +
amp PEfoam + Matt
Samole E Matt + non-woven + PADDING (6 oz) +
amp PEfoam + Matt
Matt + non-woven + PADDING (4 oz) +
Sample F )
non-woven + Matt
Matt + non-woven + PADDING (6 oz) +
Sample G )
non-woven + Matt
Sample H Aerogel
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Product name

Weight before (g)

Sample A
Sample B
Sample C
Sample D
Sample E
Sample F
Sample G
Sample H

44.85
37.03
49.73
49.22
50.50
50.24
51.40
39.40

45
40

Temp. ( °C)
th @ h @ h =

i~

35
3
2
2
15
1

Sample Sample Sample Sample Sample Sample Sample Sample

A

- 5} A

B L D E F G H
Variation of Fabric Layer

® Temp (5 mins) ®Temp (10 mins)
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Temp. ( °C)

-10

-12
Sample Sample Sample Sample Sample Sample Sample Sample
A B e D E F G H
Variation of Fabric Layer
® Temp (5 mins) ® Temp (10 mins)
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LEE BAT 1089 AP F LEE 45T AL ¢ 5 Uk 4F HE G2 AES
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F 4. 237 g ANOVA 4 A}

Parameter Sum of Squares df Mean Square F Sig
Weight 635110 ) 90.730 48.003 0.000
TEII:p_SﬂlfﬂS 141240 7 20177 2,189 0.092
Temp 10mins 102.323 7 14.618 2.031 0.114
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Maximum wind speed direction

320°

Geometrical similarity area : 168.262 m’
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Maximum instantaneous wind speed direction
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Friction Characteristics of Aluminized Polyester Fabric under Dry
- and Water- Lubricated Conditions
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Alsiract — Materials made Trom plastics are incressingly wilieed in constructing greenhouses and seting up
shield structures. Polyester fabrics have a wide mange of use in horseulivre and other Nelds of agnestiure.
They are utilized as a greenhouwse cover and also bebp an combating intense chimate varaion i the Geld, Owver
time, these fabrics may experence lriction against other surfaces. Owing 1o thas, the surface framesork of the
miaterial degenerates. This sody examines the frictional characteristics of aluminized polvester fabric m both
dry- and water-lubncated environments uiler changing applied loads and sliding speeds. Frction experiments
are performed al room emperature by emploving a pin on a disk. The experiments reveal that the Triction
coelficient decreases with increass in applied losd 1 both dry shding and water-lubricated environment. How-
ewet, the lhchon coefficient decreases mone under the water-lubrcated setting than n the dry siate. Al the
miasxienun applied load, the highest {nction coelMicient {5 discovensd in the dry state with a range of 0252 w
0237, whereas a friction coelTickent af 0229 w0 0189 15 observed in the water-lubricated state. Addibonally, it
i5 observed that the fHeton coefliciem mereases with an increase in shding speed under both experineental
environments. The exammation of specimen surfaces reveals that the abrasion 1s minor m the water-lubricated
sefting compared wath that in the dry swate

O Korean Tobobogy Seciety 2019, This 5 an open acoess article distributed  under the
temnis of the Creative Commons Almsbution Deeme(CC BY, hipss/cnsitivecomnmns. oo
leemsesby/0), whech permats wredncled we, deinbution, and reproduction of the work
m sy medivm, provided the origind auhors and sowrce sne properly cited.

Kivwards —abrasion, alummum, Tnetion coellicient, greenhouse, polyester

1. Introduction condition and a3 a result, improved quality and engput

ane achieved. The application of polynseric conp-posites

Cireenhowse farming is regarded as the best method of
producing crops a3 it vields an ougpur per fasmed undt
fiedd a5 many as wn-folds compared o erops cultivaved
inan open feld [1]. Fro crops ag well as vegetables ane
fameed  globally wsder greenlwouse  ewviron-ment.  The
covering  materials employed in greenbouse provides
regulated microclimates, which are svitable o erop

*Commespanding auher: choii pusan 2 ke
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EL

on greehouses as cover material is expanding worldwide
due 1o the fact tht it can enhance frt guality and
output by shielding planis from severe weatler modi-
freations, prowviding optimal groavth emviron-ment, prolonging
the development period and miigatigg plant morbidities
[2]. Polvester 5 a synthetc fibre obtamed from oil and
the most frequently utilized filament. [t s light, robust as
well as readily dyed. It can be knitted or woven and also
effortbesaly mixed with differem materials, Polyesier
aurpassed cotton applicatson in the early 20005 and, the
aliemative synthetic Olbre constiiutes over half of fabric
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A Study on the Temperature Change of
Green House using Aerogel

YRS, 0|2, DEY, UNY', UYL, ST, ML
Ji-Ung Yang', Eun-5Suk Lee', Joon-Young Ko', Won-KEyung Kim',
lae-Young Byun®, jin-Gyu Park’, Won-5ik Choi"

{Abstract)

Green houses provide 3 more conditioned and warmer envircnmeni than the ouiside
envircnment dug o insdaton, Currently used insulation materials include soft flm
(FVC, PE EWAL foamed FE shest, non-woven fabric, reflective fim, and multi-laver
insulation cumain, but there are many disadvantages and o compensate for this, silica
aercgel  insulation marterial with excellent warmth, light weight, and small volume
Research using is in pregress. In this stody, the temperamare change of the
quadrniple-struciure green hoase and the temperature change in the disl-structure
areen house of soft flm ard silica aicgel were investigated, The dayiime empersturs
change was highest In A and A2 (soft flme &t 10 to 16900 after sunrise, but showed
the lowest temperature at 17 o 1800, which is the sunser time, showing the greatest
change. The airgels of D and 02 showed the smallest charge in temperatare after
sunrise and right after sunses, That is, it can be said that the airgel s hardly atfected
by external temperature, The temperature change at night was highest in D and D2
(geromeld for both quadruple arnd dual smectures. The temperature at night was
measured higher in the quadruple siructure than in the double structure, As for the
ratic of the internal remperanme o the extermal temperature for the  quadniple
srructure andd the double strocture, D Gzerogelr was not affected by the exzernal
temperature Jduring the day in the quadneple structure and the double structurs, D
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Isolation thermal analysis of polyester fiber in strawberry greenhouse
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N e wrter Soason, e cutside ambiend
bomperaiire in Souin Gysongsang Frovince,
Bough Koma wers vared from 57 C i
23" T Howavar, tho optimal fomparature for
sirambiary oilivation s 15° S0 2% C inhe
daytime, and ' Cbo 10° C in the night lima.
Witwei 1tha oAsice or was oolder, ino
roenhoimes losi heat Hrough conducbon
across tha covenng matodal. The enomy
IoSses Can be redicod by ImMprosing ine
inmulabicn covar.

4

Fig. I Sravedeny girzrhine

I this rescarch, new typo of insulabon covor
made ol Tmm polyesier fim dor fop ang
bottom layer and Bmm of potesier oo for
middis  layer = pmoposed. The  themnas
conductheity & DML and  appamenl
densily is 450 kg, Polyestor tim & knosn
for &5 durabiiy and longor (Be apeciancy,
Othor advaniages indude a lemeel of lghi
transmittarco ogual 8o thad of glass and
freedom from stabc olocticad chargas, which
colect dusi Polyester Sbers swpass most
nabural and chemical fteas in thermo sinbitty,
@ they retain B0 porcenl of Lheir sirengih at
18 C. it daes nol calon fire oasily and ge
out onoe the sowrce al ignBon s romoved, no
chaming oocurs upon contacl with a spark ar
glecing am. The thers alsc are relafivaly
wathoraesktant. To wenfy the ofiecivenoss
of lhe propossd rsulation oover, simulation
Wi dona ang  compared o converions!
doublo  loyer  gressthouss  rsulaton.  The
convonicnad doubi layer groonhouse warne
mracke of polycdalin lims O.15mm ol Becknoss
for the ouler cower and poipeihylens (Em
G ol tncknoss for nrer coverrg, Tha
tharmal  conductyiy = DOATWMK  and
apparent donssy s B80 ka'm?. The boundary

candition tor sirradnlion & shasn 0 Fig. 2 as

Fodloras.
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o

Fig. . Bayadary combrion of sl
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Tha thermal anayss was done using ANEYS
Fuant as snoen in Fig. 3. To do this. Arsiy,
A0 made ol insulabon cursin was craatod
usirg 30 CAD progam. Tha model than
mimpdlied and e goomelry model was
oblained. The mesh al the model was

poneraled. The malenals proporhies worn
dafined.  The boundary condbon  was
dotermined accordng 1o the snwronmant
canditon.  Feally, poblom sas osolvod.
srmus e and this msuhs was shown.

® wass found Tat the proposad polyester fiber
insulaton providec a batter emdronment for
CRp growvin i comnarnison 10 the conyenlicnal
doubds layer grosnhbouss insulmion. Fag. 4
and Fig. 5 shows lhat Te  insulaton
temporaboe  of Cormentonal double layer
Insulation is sightly Righar Man she posyaster
fbar. This condfion shows hal lho double
layor insulation fond o relsase e heat
energy 10 sumgunding emwrommen)  than
poynsior fibar.

- s
A el |
Fig-+4: polyosicr fiber.
winy

Fig. & canventional doebibs layer

BIMMS 1

Fg & and Fig. ¥ shows the tempamabre on
e midde of plane along vorticsd s ot
podynster fber and convantional double layer
insuadon Il was. shown that the ndom
temperabern ol the proposod Rsclation &
shghdy highar than convanbonal doubio lopor
Insulafion.

Flg & pedyciicr fiba

Fig. L conceniunal doiele S

Froen an angegy consumption pond of vow, £
cai bo conpiuced thal B proposed polyesior
fber insulaion perlomed better fhan e
coiveeniional doubio Syl greanbnse
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Life Prediction Model of Insulating Curtains by Friction
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Grecsbeosss have been bailll nanonwide
calivvation {widiies sisce 198k, [n the 9a0s, ihe
standand of grecsbouse 1 was st up, and the
muatenal o the frame wes chasged i sine plaisg wd
durabidity was improval The s of heaung systen his
hean  exgunded  aboeg with  fcilives. and  he
developwem of themoal nsslavon materials iz boon
siwvely developed. Since dhen, o the KL, the
structunl weaknes ol the feilites dee e S weatber
his been stulied and the  deaster-relaa - sty
cgapment hove been insalled w0 redece disaster
iy, Recenily whination of nan-wiven e,
aluminim cosed Silm, and mum i ouwsed 05 o4 heat
insubrtisg maienal with & muls-layer meslition cunas
I addusion, tuck Bher or advanced tiber waterial 1 used
1o merease the termal imselarion. However, the lifetme
af the insubition cunin also kave been dhonenad dus s
the initregss of the contnet [nad on tee surface coised by
the heavy w Moreovar, die bo the wind wed
wenther com the frictiin Beiween insulates sd
| trume as shows @ Fig. | cam oot be aovoided
wn induce abmsion which is denens the
service life of te insubition curtain, Therelore this stady
wis camiod et do Investigoie the charsctensios of
Hroctioe wead sbwnsion hetween metal used as strucioral
trume and iesalation surain

Boarea for

In this research, muli-byer o
curtem Lo compased of 1 L
apperent sty
probyetiicle
wester T
jer 23 4mm amad pipe dhickoess 1.2

| lawer
triscrural drame mode of st

1 e e Pt st

IR ———
b e P

Fig. L Stuclere of hotizntal hinaching nuchiie:

Friceian test were comdicted with o pis-on-disk séster &
i im 3 Test procedure wis similar 16 thase
deserbed m ASTM (9080 smndard  Before the
exporEment woy staned, pin amd dek was cleaned with
hirassnic mas T'he insifuticm curum matéral wes
attacked o the top of disk plase. The parpose of this
experiment is o obiained i anid wear
amecunt during aperation. This experiscul represent the
Inictiion eossdrtion between msulaies curin and fame
el during windy condition. The 1o condizion e
s im Table, |

Fig 3, Musadel of thi Pt i Dise 1ype THetinn ieae

Tadde I Teal cimdithon of Tketion e

Wanisct ivps Froecn-Diod

Ikak Muterial SPERSH iabition curisin
i Mstertal SPEREA
MarmsdLoad N L5 I

_.1.u||r|:-ﬂ Dy

Ppuad ramgn din's) LA

Temguralur Recums fempoiahirs

1 Wear rate

T ubiain wear smouni from the material, the masennl
should he messared beliee omd afier experimen. The
matesial wear obtained from the experiment cas be seen
in Fig. 4 lor high speed amd Fig- 3 for lw speal.

Wartar ol s

Fag, Eowead ol es Mincthon ul T at b el

fonal Universit

A2 Ldle Predietion
The most widely used probalibity density Baciicn foe
fitmg wind eea b5 the Weibull disribogion, which is
deiled s

=y
wiere ki the shape perameter, ¢ s the scale parameic,
and v @ wind spesd Therefore, wimd speed was
aszamned o lofkow the Weibull distribulics. B vn e
refereasie | 18], 3 shape pammeser k) of Lied wed a
scale porameter (cp of 5129 were sekected a3 the
‘Wetball peramcters: these paramesers are sppropriae fo
the istand repions in Koreo, This comespoads i hall-
wear doin = 0.3 5 intervals. Fenbermore. the maxismm
wind speed wis st s Woms o lawer oy
and time datn of the wind dss of fese condinns are
shawm in Fig &

Tz e

prahability desssity in Fig. &, e life cyele and
lefe venrs can be cboulate as shewm in Tahle 1
ASEUMISE  WEITIOE © v i MM g il the
Insubition collapse due to fmigue. The speed above 4
s i comsidernd high spead

Tl 2. L dr ol prosal o,

s Nigh + beavp bind 52
el igh + el i
e igh + Hyhl loml T
el o+ e Yol Ay
Wl v -t il 370 !
Fodipallw t Bdhel Sy 37

& lite: predicion methnd 15 diseussed in this paper w
predict the life of the insulatos cemain [t shaws that, it
can predice the 1 pradual chesged compoienis, and
aunit fis deul with the data of wosr st It & mare aceiiran
when the sumple dain s bigger Fatgee analyss also
can he implemesd 10 incresss the secaricy of pradicuan
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Temperature characteristics of cow-house with aluminum screen

Jasyourg Byun', Pandu Sandi Pratama®, Jinkyu Bark®, Wonsik Chai!
Departmam of Bio-industrial Machinery Enginsering Pusan MNationsi Univarsity’. Lifs and Imdustry
Convergence Reseerch Institute Pusan Mational Universitye, JEONG-IL GLOCHEM Co., Ld”

[ abatract |

Abstract
Due to the high temperature and heat of summer in Korea, the stress and mortality of livestock
are incressing. To prevent this, we have added cooling and wventilation  facilities. In this stody,
the temperature characteristics of cow-houses were compared vsmg an aluminum screen. It was
conducted at 5 hoose locaved in Jeongeup, Jeonbuk, Expernimental results show  the tempersture
effect from 1 degree to 4 degree. This is thowsht to he effective in producing  livestock when
imstalling aluminum sereens on cow-honses.
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Structural Analysis of Greenhouse Using Wind Load in Mirvang
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cenbose, b di
uns. Despeite the damage o
the grécnbonse
stamdonds,  Locikeg
siandard nucdel is 8
pood chalce for dsts socumulstion. Hut its kard o
stundardize Bow, [n study, Modedme sed suctural
mmalysss were  perfoened
woaider salety dactor helore sstalli
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The wind  lusds tken i when
perfeming e amalysis, excops for the soow Joad. The
dimnenssons of e bossse are 0500 mmm beight, 7000 mm
widts and 24000 mm kength The ppes wed i@ the
hause were 943 W X0 S48 W 106 ond $25 W 2ok
The snaterisl uséd For this experiment was SPVHS,
which & wsed for the censmuction of & greenlinose. The
xingem wind spead of the las 2 years of Mirvaeg
city, wes opplied 65 the boundary condigan. - At ihe
i wind speed of 2 5, wiesd lood of 25,150
B mmd the macimis wisd velocity of 230 degrees, the
Tl e siress was 45,40 MPa.

ware

Fig. 2. Wind rosa: grage bin Mirvasyg § 2000300 £1

The allowable stress of 193 MPa standard sefery facsor
i 4.8, med the safety focoor is higher than 1.5 sundard
in case of applying 130 degree at the maximum wiesd
specd al 324 m's amad wanal lood of 31,350 N, the bty
dacior hased in the abiwahle siress & 4, which & safe
for the mamimom instantanecus wind spead. In this
stady, the wind speed amd wind directi
e analyed far the past 20 vears. The
speed was 21,4 nwis, the wind direc

and the maxETIm nsta

menis wimd speat was 324
nas. Accorling oo the ssuctural safery sundands of
hemiculure focilines

2.0 Structursl analvsls of mavimen wiad
Abd maxtmuns wind speed of 214w a the wind kead
120N Fig. 3 & geometry and the anabvsis rsulis are
figs 4 and 5. The maximaem smwess for this Gility wes
4346 MPa I cas be seen that the value b hwer thae
wahle stress off 195 MPe. Bt can ke scen bl thic
{acted s 4.5, arad it is cale whes e greenhoiise
safety staeadard is 1.5.r higher

the all

Missrias, wd s thesition \ "
o ¥

Gazrepivcal wetiry ssa - VLIRS m

Flg. 3. Treasneary a1 Mo

Wisnl Spead

Fig 5. Blalosiin dogplacemes ol maslimm wind speal
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3.2 Structursl anakysis of masimem wind

Fhe muximsen esanancons wissd spead was 224 m
5 whog in Auges 003 The dirsciion

anionesis wind spead wos 130 W

the maximuns instantaness wisd velociny oocurs, 1

stmictural anabysis wis performeal by cakoalanng the

wind load scieg oo the decikbiy

B

Flg. &, Cieorticnry dil s i el liionis wind iposl

GIFRA i A [iastd (aba filanngy s Wided

Fig. &, Mobinues displacement a s
wind sgesd

A o resul of anabveing the wind speed aed direction of
teliryeeg foc the past 20 years, e pmximeen wind spead
was 204 N the wisd dire wis 320 :
instanionecss wisd speed wes 124 ™ and the wind
directicn wis 1840

i nElamancus

As womesult of the st
maximuny wised speed and ¢
wind speed. the mifery facwr is nsore than 4, which is
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Abstract

Greenhouse is known as one of the media commaonly wsed for the planting process with a
room control svstem. In accordance with its work obfectives, a greenhouse was formed fo be
able to produce a room whase envirommental conditions can be controlled properiv. The use
of aluminum-cotton as a greenhouse cover material is expected 1o be an alternative to better
maintain temperatuves in the greenhouse and also more economical. Lately the improvement
of cotton features in various fields and wtilization has also begun 1o be done. In this study,
variations in fabrication lavers were made to determine the effects of layers and also the
appropriate tvpe of fabric wed as thermal insulators. There were nine tvpes of aluminum
cotton fabric lavers as the variation. As a testing tool, the heating simulator svstem was self-
desiened using wood and aluminum plates. The analvsis conducited in this study was the
femperature changes that occur in the control room afier 5 and 10 minwtes of testing. The
results of analysis showed that variations in fabrication lavers provided a significant effect on
material weight, controlled room  temperature after 5 minutes, and controlled room
temperature afier 10 minutes. The most suitable samples to be used as thermal insulators
based on tesis in this study were samples A and E, which showed that there was a significant
increase in temperature after § and 10 minutes of processing: 5°C and 6°C for sample A, and
1.67°C and 2°C for samples E.

Keywords: Aluminum, Cotton, Greenhouse, Thermal Insulator, Temperature
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Friction Characteristics of Mat Fabric for Horticultural
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Jae-Young Byun
Ji-Ung Yang
Won-Sik Cho
50463 Dept, Bio Industrial Machinery Engineering, Pusan National University,
Miryang, Korea

Absiraci

Increasing expenchiure on energy and production i greemhouse business means that
farmers require them fo fumction even more effectively. (ne approach of farmers o ensure
this is through setting up energy irimn fabrics in their greenfiowses, The imerior curtain
systems below the film sheliermg the howse are in place for heat mainienance, 1o provide
shade and sunlight check. The amount of heat preserved and the fuel conserved depends on
the type of material the curtam is made of The curtam support mechanism of a greenhouse is
such thit slides over the top af a support wire attached 1o xieel frames. The opening and
closing of the curtams are prompted by it sliding on top of the frome-supparted wirey and ax
a result, it experiences friction aganst the wived frame surfaces which deteriorates the
miaterial value over fime. For this reason, it is imporiant to consuder friction properties of
these curtain fobics prior to wnilization. This paper studied the frctional characteristics of
mart fabric in both dry and water lubricated settings wnder varving loads and shding speeds.
Friction testy were condicted ai room lemperature using o pin on disk device axsembly, From
the examination. it way observed that friction coefficient decreased with increasing load m
bath dry shding and water-lubricated settings. Heveever, the frction coeffictent amount
would decrease more under water-lubricated environment than w the dry state. A higher
[friction coefficient way observed in dry condition with a range of 031198 to (L2083, while a
friction coefficient af 0 26849 o 016212 was demonstruied in the water-lubricated setting. It
was alto observed that the friction coeffictent was higher with efevated sliding speeds weder
both ixperimenial envirpnments,

Kevwords: Curtain, Friction coefficient. Fabric, Greenhouse. Mat
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