MyasanANImnssLnERsWAsUsEmAlne T9 25 atuil 2 (2562), 62-70

’)W’iﬁﬂ’iﬁu’lﬂuaﬂ’miiuLﬂ‘l&iﬂ’itL‘i/ix‘iUiZWlﬂ11/lEJ wmm%é’a
U 25 atun 2 (2562) 62-70
Available online at www.tci-thaijo.org/index.php/TSAEJ

ISSN 1685-408X

N13VAFaULATaININERlulRdmSUNEAdaAYmaIRIRINVIEIUKHA

Testing of Semi automatic Vetiver Grass Roofing Material Making Machine

nQEAT d@18uds’, N33 A391UTIA, W2SAY A391UsIA°

. . 1 1 2
Kridsada Saisang’, Krawee Treeeamnuk *, Tawarat Treeamnuk

! gnuvivnimnssedeana drinduimnssumans amninedemeluladasu famiauassivdun 30000

! School of Mechanical Engineering, Suranaree University of Technology, Nakhon Ratchasima, Thailand, 30000
2 @ MIYTIFINTINNEAT d1NIYIMNTsNAIENS winetdeweluladasuns Jmiauassdun 30000

2School of Agricultural Engineering, Suranaree University of Technology, Nakhon Ratchasima, Thailand, 30000

*Corresponding author: Krawee Treeamnuk Tel: +664-4224-766, E-mail: krawee@sut.ac.th

v

unfnge
AT IngUsvasdie Nuw LT INEn TanyenaIn e Ik nwas Use I uaus sougNI TNV LA DIAULUY

q
o ¥

wazAAMYRIFUME Nl Lﬂ%laQﬁuLLUUﬁ’N’]uLLUUﬁ!ﬂé/miuﬁaéhEJﬂ’]i’J'N'i’]HMiﬁWUuLﬂ%aﬂmﬂ&mﬂﬂ%aﬂLﬂ%m%ﬂgﬂ‘ﬁ@
sheszuviundazsshmsitunazideusiungiingdnsduliinftedulvisevaiuiafniuiulivaglmdusiuveun
selU NanINAREUNTTNUYERASDINUIIMSRARTUNETILTIN 0.8 ke AofU SverRuRLuLYg 6 mm agldfumghi
mwanysaliian Tnsldwdanueglurag 0.0060 - 0.0090 kWh siefiu mMsnaaeunslinunuhdundgiindaldainiaies
anursateatunisii@uveainld wagdundgniinin 1 ke dedu anusatlestunrndeulddiian lasdiauunnsisves
oaungfisvminadulunasduuenuemdiniUszanm 10.85°C nsvadpuRARLUUdaiiies fiutn 1.0 ke desu Tneldaus
wuuving S8msnslindenuadeysyana 0.205 kWh hr' uagdnsinisudawindu 14.9 fu sedalus fUseansamnnsudn
Taosamwiniu 85% aduyunssanegdl 1,925 fu seld uazliszaznannsaunuegi 11 1Feu
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Abstract

The aim of this research was to develop the semi automatic vetiver grass roofing material making machine
and evaluate its performance and quality of finished products.The prototype is a semi automatic operation started
by feed the grass on tray of the machine. After that, mechanism powered by pneumatic actuators fold the grass
sheet and move them to sew by the electric sewing. Finally, the folded grass is sewn with the wood stick. Test
results show that the 0.8 kg per panel of grass weight and gap 6 mm of sewing presser foot is the apropriate
condition of the prototype to produces the quality grass panel and the energy consumption is in range of 0.0060
- 0.0090 KWh per panel of grass. Field roof testing of grass roofting material show that the roof can resist the shower
water leaking. Weight of 1 kg per panel of grass gives a heigher sun light protection and it can reduce 10.85°C of
temperature between the faces of roof. The continuos test show that the average energy consumption, capacity
and efficiency are 0.205 kWh hr, 14.9 panel h™ and 85% respectively. The break even point of this prototype are

1,925 panel year" when operate at 11 Months of working time.
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Figure 1 Vetiver roofing.
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(c) bunches tied on wood rod (d) vetiver grass panel
Figure 2 The process of vetiver roofing material

Manufacturing.
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(b) Seam stitched

Figure 3 Sewing machine and its seam stitched.

(a) Sewing machine
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Figure 5 Prototype machine.
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Figure 6 The operation of prototype machine.
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Figure 7 The operation of mechanism.
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Figure 8 Presser foot gap.
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Figure 9 Preparation of grass.
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Figure 10 Leakage test by shower.
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Figure 11 Sunlight protection test.
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Figure 12 Defect percentage of grass roofing material
weight 0.6 k.
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Figure 13 Defect percentage of grass roofing material
weight 0.8 k.
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Figure 14 Defect percentage of grass roofing material
weight 1.0 ke.
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Figure 15 Wrong sewing at the first of operation.
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Figure 18 Poor distribution of grass.
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INNITIATIENAUAINYBIFUNE LI1A111TAUUS
Aunmvesiungeenlilu 3 Usvian fe 1) dung
auysal Qaindgmiluniswdaias) 2) dunghnaiuise



MsEnsanALIFINSsINERsWisUsTAlne D7 25 atuii 2 (2562), 62-70

wAlusrediowarurndvunldnuld (Aelgynaiuds 1-4)
wag 3) dungildanunsaunluseiels (Aedyn 5-7
wargnuszdliuduveade)

32 mmeaeunITTuYe A

KaN1INAABUIN Table 1 N15$a%uvaatnHY ﬁagu
w&IAN 10.5 8aA1 H1219f UM MR 20 cm MdsATIY
Fedungmnuuuiinsiifuveniny uidhneiundimg
1 15 cm fungaindieanainldiinnssa ﬁymué’qm
17.35 941 M9FUNEINARL 15 cm wdannTiagasnefumneg)
wuuthmtn 0.8 kg way 1.0 kg Wiifian1s¥a anmisvageu
fanTyeEiauesn BRA UG I oLl e 1A Y and A1
azlinstestunisiifuveniruivssnsamunniy
wiazdosldFunglunsyamdsandintudie vl diud
nasalukusEuIUWUY

3.3 715U URIINTOUDINUGIDITINE
ANuduussEnIvguuiinasulunuautuves
LEIDINNENAULF LA AUUUVBIVAIANABUNULIAT kAR
#4 Figure 21 wag 22 fail
—e— Inner Temperature

—m—Outside Temperature A Solar intensity

80 1200
70
60
50

-
o
=]
[=3

)

=3}
=
=}

4o

o
=}
=}

30
20

Temperatures ( °C)
IS
(=]
o

[N}
=}
=}

Solar intensity ( W/mA2

A
0 4 0

8.00 10.00 12.00 14.00 16.00 18.00

Time ( o'clock )
Figure 21. Relation between temperatures and solar

intensity during time of grass roofing from market.

Table 1 Test results in leakage by rainwater.

1. The roof angle 10.5 degrees by horizentral
Gap between panel is 20 cm
Grass Weight/ Leak Description
panel
0.6 ke Yes | Many leakages, water flow
through the panel.
0.8 kg Yes | Many leakages, water drop
continues flow very fast.
1.0 ke Yes | Many leakages, water drop
continues flow slowly.
Market Yes Many leakages, water drop
continues flow slowly.

Gap between panel is 15 cm ‘

Grass Weight/ | Leak | Description

panel

0.6 kg Yes Many leakages, water
drop continues flow very
fast.

0.8 kg Yes Many leakages, water
drop  continues  flow
slowly.

1.0 ke Yes Many leakages, water
drop  continues  flow
slowly.

Market No -

2. The roof angle 17.35 degrees by horizentral

Gap between panel is 15 cm

Grass Weight/ | Leak | Description

panel

0.6 kg Yes Few leakages, water drop
continues flow slowly.

0.8 kg No -

1.0 kg No -

Market No -
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Figure 22. Relation between temperatures and solar
intensity during time of grass roofing weight 1 kg per

panel.
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Figure 23. Defect percentage of grass roofing Material in
continuous test.
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