ASNAILN LSS aULUIR BNz ATl URNA e aUnnSuLES LED wiNatnulUsAunay

139013 LIYLAULA

The Development of a Vertical Farming System for Wolffia globosa
Cultivation Using LED Light Spectra to Enhance Protein Content and
Accelerate Growth

= o =
urgnuLIA duatles

UNYSIYVY VYAIER

Iﬂsemsﬁv‘t‘]uéqwﬁwaqmiﬁnmmwﬁnqm Uszmﬂﬁaﬁ’m%ﬂ%w/%ugq
Ussinnivngaavinssuadiauasinalulagansaumne
g nalulagansaumne
edswmaliaesind dgantunisedfinwnamiis 1

Un1sAnwn 2568



g x4 =Y ]
AvANSVaIRNUNITINALUlagasAUNA Ineagnalaieeln

ANSNAIUNLSILSaULUIR NNzl URNAedUnnSUWES LED watnulUsauway

139013 LIYLAULA

The Development of a Vertical Farming System for Wolffia globosa Cultivation

Using LED Light Spectra to Enhance Protein Content and Accelerate Growth.

WENUIA Fuades

UNYSIVYVY VYAIER

TassnsililludumiavasnisAneinunangns UsenialisUnsivadn/vugs
Ussinnivngnavinssuadvauasinalulagansaune
dvdvimalulagansaumna

Ingrdewmataieslnd  daa1Uun15913NEINIAMLS 1



Un1sAnuen 2568

g % =% ]
AvANSvasmNunIvUNAlUlagasaumd Inenasmatiawdein




UNANED

Y a (% = gj dy 1o o/ P a a
qUDIY ﬂ’ﬁ‘WGlJ‘Ll'ﬂiﬂLﬁ’e]‘LlLL‘Ll’WNL‘WWBL&EJQIGUNWW’JEJﬁLUﬂGﬁiJLLﬁ\‘I LED teliulushu

LaZLIINTITLRSYLAULR

daniun1side  westudy Foatad uay wenuisa dududes

fivsnwn 919159599 Lyeasaa

91U Igndewmalaedvd 93AnwITRIneelng
FA1UNUANEATTUAITNITONTFIANY) NTLNTWANWIBENT

U w.a. 2568

(%
[ & @

moUszasn aell easlssiauwniumeitealuimeaunasuuas

(%
[

A15IUASINL

LED uaztiednwimnufisnelavesldau

1% [ (%
[ v A o

Uszrnsuazngusinegieldlunsideluasall deil dnfAnwseautudia.2 a1eu.6 a1

wialuladansaume Inenaumataldesind 91uU 10 AU

< A a v = ! A g.Jl ‘:’{I 1o ¥ (%
w3nsdlanlelun1s3de wuudeuauAaUienelanelsusaulwIRLzideslidfgaUnn Sy

wed LED

'
aa ak

anantglunisIve AnuRanelamelsusoumfunzaedlEmeanmsuLas LED Tagla

A1 X wiriu 4.13 A1 S.D. wirfiu 0.70 anuiisnalasgluszdu wn

a o & r-:glj a = a v o a 4 A
NaN13338AIIU Nﬁﬂ'ﬁ‘l/lﬂﬁ@‘ULLUUUi%LiJuﬂ'J’]MWQWEJSLﬁ]LﬂEJ’JﬂUﬁ\?IJi%@‘HﬂINLﬁEJU

wwInwneiaesluisvaunasulas LED aglusedu un tnevdesunislidaunieyly

o

JEAU 1nIge Ao szuwihaulduiug Ae fldnuanunsalvssuudnnmslalagdnluds waz

Y
i

ludiuvesteanarsuiulsslunuiduasail anuisnelaeglusedu Uunans Fede luiuves
1 2 v 14
anuaudILTINveunsedll dwmaliilsusounuidumeidesluindsanasunas LED faq

UFulgasesen



Abstract

Research Title Development of a Vertical Farming System for Wolffia
Cultivation Using LED Light Spectra to Enhance Protein

Content and Accelerate Growth

Researchers Mr. Tawatchai Chaisawat and Mr.Phumaret Suepkhamphiang
Research Consultants  Mr. Tharit Chaimongkol
Institution Chiang Mai Technical College, Chiang Mai Vocational College

Office of the Vocational Education Commission, Ministry of Education
Year 2025

This research aimed to develop a vertical farming system for Wolffia
cultivation using LED light spectra to enhance protein content and accelerate growth,
and to evaluate user satisfaction with the system. The study involved 10 second-year
vocational certificate students in the Information Technology program at Chiang Mai
Technical College as the sample group. A satisfaction questionnaire was employed as
the research instrument.

The findings revealed that the system achieved a mean satisfaction score of
4.13 with a standard deviation of 0.70, indicating a high level of user satisfaction. The
most highly rated aspect was the system’s accuracy and its ability to operate
automatically, which facilitated ease of use. However, the cost-effectiveness of the
system was rated at a moderate level, suggesting the need for improvement in terms
of price-performance balance.

Overall, the vertical farming system for Wolffia cultivation using LED light
spectra demonstrated effective functionality and received positive user feedback,
highlighting its potential as a sustainable innovation with further development

opportunities in cost optimization.
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