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Abstract

The purpose of this research was to develop a TLUD biomass stove and applied for
the dyeing of Toei Nam (Pentaspadon velutinus Hook.f.) with turmeric. A TLUD biomass stove
was assembled using a 200-liter tank as an external structure. After that, the performance
was investigated by using the water boiling test (WBT) method, then the stove was used for
the dyeing of Toei Nam using turmeric. The results showed that TLUD biomass stove from a
200-liter tank has a thermal efficiency (1)) of 17.55+0.14%. The TLUD biomass stove dyeing
P. velutinus Hook.f. with turmeric found that the pre—dyeing and post—dyeing color values were
statistically different (p < 0.01). Dyeing of P. velutinus Hook f. leaves with curcumin did not reduce
the mechanical properties (tensile strength) and thus P. velutinus Hook.f. can be weaved into

the product well.

Keywords: TLUD biomass stove, Pentaspadon velutinus Hook.f., Dyeing
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nsdandazlad L* (Ananuaing) a*(- &
e +A1A9) UaT b*(—FnSu+Andes) tin-
AU 56.04+1.15 14.58+0.19 L8z 56.58+0.79
uiay lasSouisunueand Lra*b* 289
Leenu N kN3 gow Winny 72.36 +3.42
2.42+0.35 uaz 33.20£1:91 ANEIAL BI91N
m3tanAaunmuT Bl uts WU el
Arumsenazldmmass lesaanluuliugs,
faifisenin naigdu e dudinios
wWiomnansduiazsadinaiunansziny vl
LpwLARILIN TN TN AR BT ey
i:mﬂmﬂmﬁwﬁ‘u (Kanhathathaisong, et al.,
2011) Gegaandadnuen b* fAlddariany
56.580.79 #1%N3AaFUaIVi N % Lilasann
afiusuiianwaziings Ssarhauasasunn
i (tannin) s‘ﬁdmiﬁménﬁqmawﬁﬁﬁa o lWH
fadlad nalnlunsdendssTua@iaann
UfAsedrowusziadvasunuinluafiugu
Wnansdsznauifetauwinninfiidendadle

YTUTUNULALAUIN 1ATIFIVBILNUTULAG

wusznulassanaoaglasueaasnuiu v
IiAansiadad 3niuaIniing (mordant)
Wuartrorildeslidaenviasnua'lad
ﬁld“ﬁu (Punrattanasin et al., 2013) Lﬁa\‘imﬂ
aIninFdudrtierliidulvgadudlia
imesuleldwindu vlddanununude
W& mﬁsﬁ'ﬂ@i”NLLa:mim”ﬂgLﬁu‘fu (Sukontha-
manee, 2017)

NANTAATITHRNDALTINAVRILAE
ANTEU-1aIE 0N LAEMIINARIUANNAU-
MULIIaS Wui esnmu i Ik wnssaus
(control) AANAANNA N WIITIRIYINND 28.77+
3.09 N/mm? &Anla8nwIUnaIn1staNFe28
DT TN AN TSI Y 25,334
3126 Nimm? L8531 3eianuuandsennis
NARELAINATUNIULTIAS lasle indepen-
dent samples t-test IINANTN 4 AIAMUATU-
MIBLTIAIVBIL AL AU N TS DN UREHAIT DN
Henlddnanu (p = 0.01)

WRAS TN AT SE -
Fepuliuzi

Wathagnmafiduwn e Fsysy-
mddvuintulaslfianTiurasia TLUD
mﬁTﬂmm‘fugﬂLﬂuwﬁmn”msvi‘ﬂsst,nwmzt,ﬂ']
LTI LRI UAUHNR A A A I NEN LA L AUY
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1837 su T Ao RN AHIWNTZLIUNNT
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=

M99 4 AR (La*b*) LAZANNMBIWIIINT (tensile strength) VBIAIBENILAIAWNNHIKANT

FauFmeuiiutilasldiondiunasiia TLUD uazdlatnaasnmnad liiuwnsgand (control)

A0Ed dmagay Mean SD t p
LApRIN AR wNIn Ao U X 56.04 115  —10.115" < 0.0001
control ) 72.36 3.42
LApRIN AR wNIn Ao U . 14.58 0.19 68.1907 < 0.0001
control 2 242 0.35
LapRIN AR uNISn Ao U . 56.58 < 0.0001
control ° 33.20
LmpnmNfiiwNsSon A puiutu tensile 25.33
control (N/mm?) 28.77

“ pnails uanaanwa e ine sy mesdanszau 0.01

* = AIANNURIN, a* = AFINTEIAIUAT waT b* = AFINITUD AR

()
NNN 7 @20E1INRAA N INEIUINNLALAUY (D) AUARMNEIWNITZUIRN TN TRV T UTY

laglgianTruiasiia TLUD uae (1) aanmud lrdunszuiunmstoud
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srrumalaglfuiusulnngifannoiudn
sansndendanuiasnmald laginsdan
Tunwuiaesgaiuiull Iumsaaauiaig
na (ANNEUNIBLTIOG) Lazidaias AW
ﬁmumiﬁauﬁﬁ’swﬁumﬁugmﬂuwaﬂﬁmﬁ
nizLﬂwwudwmmmmuﬁugﬂtﬂumuﬂﬂﬁ
{nedd lag dunaasmsisysuaandu
ﬁmn"’uﬁumﬂﬁauLLafzmmmLﬁwaﬁﬂﬁﬁu

NAAN Y aﬁ;wu"lﬂ”

naansINdszne

NwIspRlesun iy APUNITIIY
PMMURINEFUNALUA SN TNIARASITELAS
Utz waky a@umuﬁugm (Funda-
mental Fund: FF) dszdnaudszanns 2565 1du

Tasamaat ﬂ‘*q@miw”@umqmmw%% AUVBITHUTY

ﬁ”@mﬂﬁumm@wmwaaqmuaﬁ'uﬁmaaag-

AZLAN IRIAFIVAT AILWIANTTY

1@N&139199

Berrueta, V. M., Edwards, R. D., and Masera,
0. R. (2008). Energy performance of wood—
burning cookstoves in-Michoacan, Mexico.
Renewable Energy 33: 859-870.

Huangfu, Y., Li, H., Chen, X, Xue, C., Chen,
C., and Liu, G. (2014). Effect of moisture
content in fuel on thermal performance and
emission of biomass semi—gasified cook-
stove. Energy for Sustainable Develop-
ment 21: 60-65.

Kaewluan, S., Chanthosi, D., Chansri, S., and
Piyarat, W. (2013). Performance testing
of the 20 kW biomass gas stove. SWU
Engineering Journal 8(1): 24-33. (in Thai)

Kanhathathaisong, S., Rattanapaphanee, S.,
Rattanaphanee, V., and Manyum, T. (2011).
A spectroscopic investigation of the com-
plex of turmeric dye with copper (Il) in
aqueous solution. Suranaree Journal of
Science and Technology 18(2): 159-165.
(in Thai)

Khaonuan, P. Prasongchan, S., and Bordee-
pong, S. (2020). Performance develop-
ment of household biomass TLUD cook-
stove. UTK Research Journal 14(1): 52—
62. (in Thai)

Oyelaran, O. A,, Bolaji, B. O., Waheed, M. A,,
and Adekunle, M. F. (2015). Performance

evaluation of the effect of binder on ground-

173



J. Res. Unit Sci. Technol. Environ. Learning Vol. 14 No. 2 (2023)

nut shell briquette. KMUTNB International
Journal of Applied Science and Tech-

nology 8(1): 11-19.

Prasongchan, S. Khaonuan, P., and Prasong-

chan, N. (2021). Energy—saving biomass
stove for herb processing of the Wat Khu
Tao moral herbal community enterprise,
Songkhla province. Area Based Develop-
ment Research Journal 13(3): 180-192.
(in Thai)

Punrattanasin, N., Nakpathom, M., Somboon,

B., Narumol, N., Rungruangkitkrai, N., and
Mongkholrattanasit, R. (2013). Silk fabric
dyeing with natural dye from mangrove bark
(Rhizophora apiculata Blume) extract. In-

dustrial Crops and Products 49: 122—129:.

Ratchawet, A., Kwangkham, J. Chainan, S,

and Chartarayawadee, W. (2017)/ The tur-
meric in cotton yarns dyeing by using pi-
sang awak banana rubber as the mor-
dant. Science and Technology RMUTT
Journal 7(2): 42-58. (in. Thai)

Singprakhon, P. (2018). Dyeing Pandanus

Fibers with Natural Colors from Padauk
Bark, Sisat Bark and Teak Leaves.
Buriram: Textile Science Branch, Faculty
of Science, Buriram Rajabhat University.

(in Thai)

Sukonthamanee, P. (2017). Color of flora. Jour-

nal of Silpakorn University 37(3): 183—
202. (in Thai)

Wunsri, S. Podkumnerd, N., and Sampim, P.

(2021). Development of energy—efficient

biomass stove for Kanom Cung Num Dung
sticky rice processing in Bang Riang
community, Khuan Niang district, Song-
khla province. Journal of Research Unit
on Science, Technology and Environ-

ment for Learning 12(1): 66—76. (in Thai)

Wunsri, S., Podkumnerd, N., Chompunooch,

S., and Teeparuksapun, K. (2020). Deve-
lopment of energy—efficient biomass stove
for Meretrix casta processing by commu-
nity participation of Palian river basin com-
munity, Trang province. Area Based De-
velopment Research Journal 12(3): 223-
236. (in Thai)

Yingsamoe, S. (2018). Dyeing Pandanus

Fibers with Natural Dyes from Neem
Bark, Kaen Khanun and Krang. Buriram:
Textile Science Branch, Faculty of Science,

Buriram Rajabhat University. (in Thai)



