¥lass s350et : nszuIuMsFsdiaviiniuduiedeuifenmsesnuuusaiuay
1$4nq 17 (ACCURATE CFD PROCEDURES FOR THE VALIDATION OF THE
THEORETICAL DESIGN OF WIND TURBINE) 8191587113011 : 509maa519156
AT.NIY Iaseuysal, 227 nih

[

@ a o : 1o g A A 9 1o 2 o
ﬂ"lﬁ‘Wﬁlu"lﬂﬁ$1J3uﬂ"l'§LGIN@]3!a“UﬁlllluEJTL‘]Juﬁﬂ‘ﬁQQfﬂﬂllﬁz‘ﬂfﬂ‘%)@uu@]ﬂﬂlﬂuﬁﬁﬁ"lﬂﬂl

o

9
I o

[ Q' ] IJa a a a, ) o
98198900 M TP NV VYN BIIAINT T INGUINUTHRAUMITMIAIaNamaasvedlva
(Computational fluid dynamic ¥30 CFD) Tuszuniing 3 A lHNanusudidmsumsiiue
HAYDINT Inar Ui uanunuueu Iaeyermeiie 14 lumsgoufiounsoonuuuIBang b

[ v = 9J d’Q a 1Y o @ d'c! 1 1 o A
voenaruan msansnduliisninavesilvisdrngyRinanonnumiudives CFD Ao
o AR Aa o y 1 2 1 ~ o 9 I [
danosny vinavedlawu n3a taz uuudiiassanuiluiliu Feneunaziiild sl udraoy
~a A yyao Y, a "o A vy A
Wevszuvau laiuszdesdouiiouanuuiudives CFD idonou laslddoyaniinaaoed

] 4 % {2 9 v . ]
uuyededaluniil¥nsnageunafiuauves National Renewable Energy Laboratory L114

Y
Ay Ao Y o

an$gewsn (NREL) 1u35eiide 1@ Tsunsunenfinnediessnuuy uaz e
Uszaninmnaiuanunuueulaenis 19mgb§ Blade-Element Momentum (BEM) 8ndao Tagdi
mstaSusmgEinanalemaufsesa o Muaiuiemuanugndeuniui I fumsinnena
J&imsasrnaounuududves Tlsunsuilfousunanianaase waz MIR1IoTe
Tsunsu BEM  aulurssanssy wuifianumsiuduiiufivhwelawn nszuaumsesni
fuuandengus uas aeuifieumsesnuuudae CFD Aidededszansatil19iile
ponuuusaiuaunuueulunsdin 1 18edsiule nas sra¥imszareaanarlumsnaass
ael11dun o imf:"lﬁcl%liﬂmﬂiu BEM 1182 CFD ﬁﬁwméﬁuﬁ’umi}@ﬂﬁ$§w§31WQQQQmaa

[ (2 1o [ < A,
neiuanIuegnuilateais 9 fe yu Pitch A7NE1 Chord taz AN lanedln 181935 BEM

L1l

[

[ v W d‘d 1 9 = ] P a A d? td'd o a
Ysumsesnuuunsiuanegud ndelnilniidseansamgauluvmzniisidelsziiin
(Rated Power) #1893 udimsaouifieudie CFD 1 laiimsdsulsawnuiaesnnuiuilu

Y v v
Taugslanaidlunumela

dd‘ Y

#1131 3AINITUATOINA aeilereinAny

A A I

= =1 =1
1nsANYI 2552 28U D19158NUT Y




CHALOTHORN THUMTHAE : ACCURATE CFD PROCEDURES FOR
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WIND TURBINE/CFD/BEM/THEORETICAL DESIGN/DESIGN VALIDATION

The development of an accurate CFD procedure is a tedious and complicated
task but is very important for the design of engineering devices. This thesis developed
such a procedure for the computations of flows through horizontal axis wind turbines
(HAWT) in three-dimensional domains with the ultimate aim of using it as a
validation tool for the theoretical design of HAWT. The study was focused on the
influences of the important parameters, namely: algorithm, domain size, grid and
turbulence model. Before validating others, the CFD itself needed a validation with a
trustworthy experimental results; the experiments of the National Renewable Energy
Laboratory (NREL, USA) were used for this purpose. This thesis also developed a
computer program for the design of HAWT based on the Blade Element Momentum
theory (BEM). The basic BEM theory was enhanced with several state of the art
corrective models and its accuracy was satisfactorily confirmed through the
comparisons with other BEM codes and the experimental results from the literature.
The accurate and trustworthy BEM/CFD design procedure will be very useful in the
design of a HAWT since it helps save time in experimentation. To this end the
developed BEM and CFD codes were used to design and confirmed the design by

searching for the optimum efficiency of a HAWT which depended on pitch angle,



chord length and blade tip speed. The BEM code was also used to redesign an existing
HAWT blade resulting in a higher efficiency at a lower rated power. Design validation

with the CFD gave very satisfactory results.

School of Mechanical Engineering Student’s Signature

Academic Year 2009 Advisor’s Signature



	01_ปก.pdf
	02_หน้าอนุมัติ.pdf
	03_Abstract_thai.pdf
	04_Abstarct_Eng.pdf
	05_กิตติกรรมประกาศ.pdf
	06_สารบัญ.pdf
	07_สารบัญตาราง.pdf
	08_สารบัญรูป.pdf
	09_คำอธิบายสัญลักษณ์และคำย่อ.pdf
	10_บทที่1 บทนำ.pdf
	11_บทที่2 ปริทัศน์วรรณกรรม.pdf
	12_บทที่3 ทฤษฎี.pdf
	13_บทที่4 การสอบเทียบวิธีBEM.pdf
	14_บทที่5 Domain.pdf
	15_บทที่6 การทดสอบแบบจำลองความปั่นป่วน.pdf
	16_บทที่7 การปรับปรุงแบบจำลองความปั่นป่วน.pdf
	17_บทที่8 การบูรนาการงานวิจัย.pdf
	18_บทที่9 สรุป.pdf
	19_รายการอ้างอิง.pdf
	20_ภาคผนวก-ก-ข้อมูลกังหัน.pdf
	21_ภาคผนวก-ข-ทดสอบปรับปรุงกังหัน.pdf
	22_ภาคผนวก-ค-การคำนวณแรงบิด.pdf
	23_ภาคผนวก-ง-ผลงานตีพิมพ์.pdf
	24_ประวัติ.pdf



