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Abstract

Title: A development of watering vertical garden kit
By: Sineenat  Chaisakdanukool
Sasinipa  Chouwanontapanya

Project AdVisOr: e

( Dr.Somchai  Donjadee )

............ oo v,

This research developed a watering vertical garden kit. The aims of this study
are to estimate a water holding capacity of growing material and finding a best
material for using in water vertical garden kit. Inexpensive organic materials from
industry were use in this study. Maximum and minimum of holding capacity of
growing materials were evaluated. Lastly, the watering vertical garden kit was builded.
A porous pipe was use for irrigated water to the watering vertical garden kit. Seven
samples of growing materials are: rice hush ask, coir- dust sawdust, coir-dust mixed
with sawdust, rice ash mixed with sawdust, rice husk ash mixed with coir-dust and
rice husk ash mixed with sawdust and coir-dust hush were used in this study. A
growing material pipe was made by a filler rod material machine. Then, the growing
material pipe which external diameter of 8 cm and internal diameter of 1.5 cm with a

length of 40 cm have created.

Result show that the best growing material is sawdust that given a maximum
of water holding capacity at 13.76% by weight. In addition, the sawdust is the
lishtweight material that suitable for using in the watering vertical carden kit.
Moreover, it was found that the porous pipe is a best irrigation method for supply

water to watering vertical garden kit.
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AWCA = FC-PWP
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NANISNAAD

nan1snaaesueendu kan1snadeuANTLTeITERUgnieunINSauTY uazka

NINAFEUANNAINTalUNITENNYeTaRUa AU gAY
4.1 HANINAFIUANNTUVBNIEAUAN

hnisaeulaginianuanviinsne) indedmidnazladminden wasainiuiiian

a

Ugnafinsneg wrgauluvian 24 Falus flgamgl 105 °C agldumiinuia uazyiinis

Y

a L4 < 2 & Y % [
Wnszvdeyasenudulsinunnuulagininvesianuan

INNITNAFDUANUIU VO IWNAULAINTY 3.61% IMeuInun, 1Iafukl 0.15%Lag

(% (%
o o 1%

niln, Yeueni 3.16%leedmidn, Wasnnun 9.48%lagtmiin, Udes 0.44% Lag

1NN

A7UNANTIINARUANNTY WIaRUKNTANNTUTeTIgauas WaeNNIEALTUIN
a ' A & 1 o [ | v A a & £ oA o R <
ign wikUdennuntiuldaunsaviiangawisliiiosniinwesituilieinisusiiuasdu

aniiinnugania daulunismegeuanuaisalunisaudy Jabdanansath wafuwwey

aJe

A Y = & [ 3 vo o [ ]
Wasnnunlumeaeuld Faduguassalunisimuyagunsainmsliidmsuaiuiuis

A1519% 2 wansunden

wunden

nsedaq | Adwnau | wdmduwn | Yeuswina | wWhenniud | Uides

(9) (9 (9 (9 (9)
1 133.39 375.92 63.16 91.28 61.13
131.88 366.03 59.78 85.98 60.42
134.99 371.04 58.16 83.40 62.06

AV DN

131.48 373.96 60.41 86.57 64.43
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5199 3 LARIUINTNWIAS

dhwtinudie
nseilos | Bdwnau | wiaduwn YUENIg | Wasnnuw a0e
(9) (9) (9) (9) (9)
1 127.26 375.22 60.86 83.04 60.52
2 128.37 365.93 58.50 78.83 60.37
3 131.89 370.03 57.02 76.61 61.84
4 125.76 373.61 57.71 78.66 64.22

] 2 e & T o
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(%) (%) (%) (%) (%)

1 4.82 0.19 3.78 9.92 1.01

2 2.73 0.03 2.19 9.07 0.08

3 2.35 0.27 2.00 8.86 0.36

4 4.55 0.09 4.68 10.06 0.33
Average 3.61 0.15 3.16 9.48 0.44
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4l ()
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S v P ~ Yy 8 A 1A
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v S A ~ Yy 8 A &1 A
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- gaNznsdu danuaunsalunsduihidulseleviseiy 8.9% lag
dmtin

- Wdewdiu darwausalunisduhidulseloviseiiv 13.76% lagtnin
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A58 Pressure Chamber
Low-Pressure Chamber

The low-pressure chamber is an inexpensive pressure vessel used in soil-
moisture and water-retention analyses. The chamber is safe for use to a maximum

pressure of 1 bar (100 kPa). The low-pressure chamber is constructed of aluminum.

The large-volume chamber can accommodate several porous ceramic plates
at once, allowing many soil samples to be analyzed concurrently. A quick-connect
fitting allows easy connection to a compressor/manifold unit or other source of

pressurized air.

Safety-relief features prevent over-pressurization, assuring safe operation of
the system. A safety-relief valve releases pressure automatically if the pressure
exceeds 1.3 bar (130 kPa), and can also be used to manually reduce the pressure

inside the chamber. A blowout plug prevents over-pressurization of the chamber.

=
A Q&J__ — Pressure hose connection
= < »-“”f | Safiety relief valve
= ot
u o = _i_-(;JL ——~ Rubber blowout plag
v —— Ud alignmant marker
W L x
e Clemping bofts
T L
A ) Chamber vessel
& /1

gﬂﬁ 1 Low-pressure chamber components
(fiuna7n Earth Systems Solutions:

http://www.earthsystemssolutions.com/assets/extractors.html)
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Pressure chamber vessel

The pressure chamber is a low-pressure vessel which contains the regulated

air pressure.

Lid

The lid closes and seals the pressure vessel. Six clamping bolts on the

pressure chamber vessel hold the lid securely when the chamber is pressurized.

Lid alignment markers

The lid and pressure chamber are designed to fit together tightly and form an
air-tight seal without the use of an O-ring or gasket. In order to form this seal, the lid
must be aligned properly prior to closing and sealing the chamber. Triangular
alignment marks, found on the top surface of the lid flange and on the side of the

pressure chamber, are used to properly orient the lid.

Pressure hose connection

A quick-connect fitting is used to connect the pressurized air-supply hose to
the pressure chamber. The quick-connect fitting allows the hose to be quickly and

easily attached and removed.

Safety relief valve

The safety relief valve ensures that the extractor chamber is not over-
pressurized. The valve is set to open and release pressure when the air pressure
exceeds approximately 20 psi (1.3 bars or 130 kPa). The valve automatically resets
when the excess pressure is released. The valve can also be operated manually to
release pressure in the chamber by pulling the release ring, which opens the valve

immediately.
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Rubber blowout plug

The blowout plug is a secondary safety device which releases pressure if the
pressure inside the chamber becomes unsafe. The rubber plug is blown out of the lid
and the pressure is released immediately. The plug must then be reinstalled in the

lid before the chamber can be pressurized again.

Outflow tube connections

The outflow tube connections allow attachment of outflow tubes to the
porous plates inside the chamber. The outflow tubes carry water displaced from soil

samples due to the air pressure inside the chamber.

Specifications:

Dimensions: outside maximum: 16 in (41 cm) diameter x 20 in (50
cm) high

inside chamber: 12 in (30 cm) diameter x 12 in (308 cm)

deep
Weight: 9 kg (20 lbs)
Pressure range: 0 to 1 bar (0 to 100 kPa)
Safety features: pressure-relief valve set to release at 1.3 bar (130 kPa)

rubber blowout plug

Construction: aluminum pressure vessel and lid

six clamping bolts
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High-Pressure Chamber

g‘l.l‘ﬁ 2 High-Pressure Chamber

(#i19n Earth Systems Solutions:

http://www.earthsystemssolutions.com/assets/extractors.html)

The high-pressure chamber is used in soil-moisture and water-retention

analyses. The chamber is safe for use to a maximum pressure of 15 bar (1500 kPa).

The chamber and lid are constructed of heavy-wall steel. Eight high-strength
bolts clamp the lid and seal the chamber securely. Each high-pressure chamber is

hydrostatically tested to 500 psi (34 bar or 3400 kPa) to ensure its safety.

The chamber can accommodate several porous ceramic plates at once,
allowing many soil samples to be analyzed concurrently. A quick-connect fitting
allows easy connection to the compressor/ manifold unit or other source of

pressurized air.

A safety-relief valve prevents over-pressurization, assuring safe operation of
the system. The safety-relief valve automatically releases pressure if the pressure
inside the chamber exceeds 17 bar (1700 kPa). The valve can also be used to

manually reduce the pressure inside the chamber
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gﬂﬁ 3 High-pressure chamber components
(ﬁmw’m Earth Systems Solutions:

http://www.earthsystemssolutions.com/assets/extractors.html)

Pressure chamber vessel

The pressure chamber is a high-pressure vessel which contains the regulated
air pressure. The heavy-wall steel chamber is built to withstand very high pressures,
and each unit has been hydrostatically tested and certified to withstand 500 psi (34
bar or 3400 kPa) pressure.

Lid

The lid closes and seals the pressure vessel. Eight Grade-9 high-strength

clamping bolts hold the lid securely when the chamber is pressurized.

Pressure hose connection
A quick-connect fitting is used to connect the pressurized air-supply hose to
the pressure chamber. The quick-connect fitting allows the hose to be quickly and

easily attached and removed.

a4q
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Safety relief valve

The safety relief valve ensures that the extractor chamber is not over-
pressurized. The valve is set to open and release pressure when the air pressure
exceeds approximately 250 psi (17 bars or 1700 kPa). The valve automatically resets
when the excess pressure is released. The valve can also be operated manually to
release pressure in the chamber by pulling the release ring, which opens the valve
immediately.

Outflow tube connections

The outflow tube connections allow attachment of outflow tubes to the
porous plates inside the chamber. The outflow tubes carry water displaced from soil

samples due to the air pressure inside the chamber.

Specifications:

Dimensions: outside maximum: 18 in (46 cm) diameter x 13 in (33 cm)
high inside chamber: 12 in (30 cm) diameter x 8 in (20 cm)
deep

Weight: 39 kg (85 lbs)

Pressure range: ||0 to 15 bar (0 to 1500 kPa)

Safety features: ||pressure-relief valve set to release at 17 bar (1700 kPa)

Construction: steel pressure vessel and lid

eight high-strength clamping bolts

hydrostatically tested and certified to 500 psi (34 bar, 3400
kPa)




