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* Sustainable Tourism

* High value product * Business to Consumer

» System & Product certification

SB

Direction
PEACE

* Agricultural technology
* Farmland Organics

* Food processing
* Packaging design=
* Smart farmer «
* 4 DNA/GI
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—

-+ Economic Corridors

* Special Economic Zone:
SEZ (Narathiwat)

* IMT-GT/JDS

* Grassroots Economic

* Multicultural society

* Education & Up-Skill Re-Skill
* Public health

* High-performance personal
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Butterfly valve
Recycle hot air pipe
Gas regulator

Wire mesh belt
Roller

Burner
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(movie)

Microbubbles encountered in daily life

Dissolved air in hot water appear in tiny gas
bubbles when it is mixed with cold tap water.

(movie) p ’
Artificially produced microbubbles
1,800L/min (OHR Linemixer Ltd) 4
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Size Range of Micro/Nano Bubbles

taken from NHK TV
(science ZERO

mm-order

Picture of nano bubbles

taken by ultra-high voltage
microscope:

Why not spherical? 1nm

Intermediate
bubble
0.1nm micro/nano bubble

Clustered molecule

atoms,

of water -
molecules w &
| O
: POy H o—H
diam. of H W
o diam. of } "
atom : H He,  p—9—y
ydrogen atom 0-

h

Typical clustered molecule oé
water (H*(H,0) ....5~10nm

molecular size of
water (0.3nm)




Smart industry + Smart living n131szgna lnlalasuiluiuia

AT WAARIRNITNDIRT

0 n15819828d naun a9
Tolou

0 AANIRTENVDINIUNRI LY
Hn aanistiansiTalu
HU3lne

0 lFaingele lufiarsiad
ANAY

ﬂs:qn@‘lﬂu...

LN LREIRA I

F F R T S TR o
B R e B

a2

Q Lﬁuaan%Lmuluﬁﬁvlﬁgo
O 8T L TNRISIWLATS
L\Au0aNTLaN i

TiaiasluaasinnITy

Q Lauaanﬁtauluﬁﬁvtﬁgaﬂ'jw"s%
WUULRN Usnanss9mn3o
LANDINIA AATUIAVDILD
el



Recent Trends in Practical Application of Micro/Nano

Bubble Technology
Closed Wat.ers -

Purification Sludge Purification Aquaculture
Oxygen supply to activate microbe)

(to kill bacteria, virus)  TTTIU (Oxygen-rich water supply

to accelerate growth)

“Electronic
~ Household
.pliances

% , Laundry Machine,
==
) Tableware
To improve Fuel Consumptlon Energy Saving i?;%:iﬁer':f;:‘;gceﬁne
(fine bubbles improve fuel (fine bubbles reduce A bubblesg) d
quality towards higher flow resistance) Bubble Bath
combustion efficiency)

Wastewater
Treatment Plants
(removal of pollution
by flotation, etc.)

7
(bubble-induced physiological functions)



. Fishery (Water treatment for fishes by using ozone+micro/nano-bubble)

To improve Quality of /" Floatation )
Life of Fishes

0 PH

IDeath
J Improve water quality

J Faster growth rates

B :[2:23  Decrease death loss +
tfe | 1 Increase DO levels Sterilization
(J Destroys organic disease -
IDeath Oxygen supply

14

9 (5-7 ppm) r

pH scale showing recommended range (Wurts & Durborow, 1992)







shutterstock.com « 1629616690

}/

L)

1)&. /*




651 [—®—Flakeice
—{>— Slurry ice
—{— Ozonised slurry ice

0
o
|

W H H
o,
| BV 1 |

w
o
|

N
(&)
1

1

VB-N(mgN/100g)

N
o
|

T
- -
o O,
1o

($)]
1

= . e s o s S e S n e - — W ——————————— -

o

&
o
w
(=]
o
-
N
-
(44}
-h
(oo}
N
¢

Storage time (d)




1WNviuNg

AANSTSU

finsuszuns [gnuassvaanalulad
IVIlcro/Nano bubble Tuama'mﬂ'i'iu nligN
oy 3 9manTIl

isassunuudsuld Tusuounso
EMATIH |

amﬂmﬂmﬁqLtamﬁ'auTuqmaﬁﬁﬂﬁﬁu To5Tu
ASTUIUNITWNAS

NUURNUTENOUANT U 10 518

i ITusnsuaziUsznouMaTinaun

dnuATNaasUANTaNENaaLINANTTH
UL 50 519



Smart energy
ANSUHNAN NS UL AN A A UNN 1)

Uszlosudsususuinensns

WA.H3. TUE UUNEAE

ALARNNFIHANARNS AMNAITARNIAZTHIASDINA
NRINYAVAIDAUAIUNT



Heat storage tank

If full charging in heat storage
tank, then move with truck to user.

Heat storage tank

Exhaust heat ¢=
l from plant

Y P [ P
ﬂ?'\“iﬂ%ﬂﬂﬂﬂﬂﬂﬂ%'\ﬂtﬁﬁd']%

Setting to drying
system

Heat storage tank |wesssfpi  Dpyer

If finish releasing heat, then move
with truck to plant.

Heat Transfer
Fluid

: et Exchianger
Supoly system




Eﬂi?ctsTra"Sfer TransHeat Container

/

Pump

Suction system _

ERERERREG

0‘030: seletel
..-: -~ A\’.A,, .“..d .'. Pee

4 Heat Exchanger
Supply system

" Thermal storage cassette |

for experiment
\ 2
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Global Market

Agriculture & Food Innovation
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