UNANLD

swalasans: TRG5880077
%afﬂianﬂi:Naﬂizﬂumaaﬂaﬁumgmi:maaﬁaua:ﬁosunauﬁﬂizuaﬁaizda
ﬂi:uauﬂwswsﬁuﬁfumaaﬁu%@mauéhsﬁﬁaqo
ZOWNIVYRATANW: ;jﬁiwmam’msﬁ A3. VTNA Iﬁ]m‘f’mmag‘s ATRAFINITUANENT
a s A 1
VANINLIRLTE Il
¢ .
aLNaa: watchapon.roj@eng.cmu.ac.th
szazanlasenis: 2 I (1 nsngrau 2558 — 30 inuwen 2560)
UNAALD:

A a = AA a a
NANITNUTIRINAVINIUIALAN (roughness elements) NAADNIIFYLFULEDLINTND Y
suafinolan1silfsuulasnnuauet1aliniUszadd (adverse-pressure-gradient
boundary layer) ldgnéns1lasldfuuudiaasfediaslasase (direct numerical
simulation) Tyw1Nawlafions narnlunsvuussauduuy T106 Nduas ldinifaas
A A = A &a @ ' o A
RINAVINIVWIALEN LasHALRVLIT I UAaNNI98aNYINNY 60,000 LAZAILRVNANTNNIEAN

] % c; a =3 ci U ) €¢=i o
LﬂﬂﬂilOA-ﬂawugamaoaaﬂﬂmawamuwaLaﬂﬂlmaawalwﬁrnamLsﬁiua@ AWIUANANNE
A A & A @ £ o & & A
YDIFINAVINIVWIALANTANYNNY 415 FIRINA MR HIDSINATATNULWINANIINT IR
a &£ & AN o o \ o
el las1asinnsn lea1u1T08aUU1aV8INT FaLENaa (flow separation) lasaz¥in
N30 separated shear layer RINALRLAA Kelvin—Helmholtz vortices NUUHIAFWAT
U5nA UanINHITNNTANVUMINANIINIT AR YIINNTEN2 AN T LNLURANGT (low-

. g L= [ 9/0?: a a =y ] o

rnomenmnwﬂmd)muannwuaaawalﬁﬁum@waLﬂ@ﬂﬂsqquﬁﬂLaﬁﬂsnﬁwaﬂﬂaguuiduaZﬂw

Iﬁ%%%@ﬁuﬂﬁﬂu%ﬂﬂuuuuﬁuﬂnﬂuﬁﬁyﬁq@

aman: n3faeididiaalasasy; nsgadnaissniwaesasive; sudafinield

a % ' | R & v A a =
ﬂ’]iLﬂaﬂuLLﬂaﬂﬂ’J’]N@uaﬂqﬂvLNW\iﬂizax‘]ﬂ; ﬂ']ivL'ﬂaLLﬂﬂ@'J; FINAVINNVYVUINLAN



Abstract

Project Code: TRG5880077

Project Title: Effect of Surface Roughness and FreeOStream Disturbances of Transition
Process in a High-Speed Boundary Layer

Investigator: Asst. Prof. Dr. Watchapon Rojanaratanangkule, Faculty of Engineering,
Chiang Mai University

E-mail Address: watchapon.roj@eng.cmu.ac.th

Project Period: 2 Years (1 July 2015 — 30 June 2017)

Abstract:

In this work, the influence of an array of discrete roughness elements on the evolution
of three-dimensional instabilities of a boundary layer subject to a strong adverse
pressure gradient is investigated by means of direct numerical simulation (DNS). The
flow configuration is a linear T106 blade cascade with and without roughness elements
installed, operating at an isentropic exit Reynolds number of 60,000 and an exit Mach
number of 0.4. The height of the roughness elements considered yields the local
roughness Reynolds number of 415, at which steady laminar streamwise vortices form.
These steady streaks reduce the size of the suction-side flow separation by accelerating
the breakdown process. The streaky vortical structures distort the separated shear layer,
resulting in short-span Kelvin—Helmholtz vortices. Further downstream, the streamwise
vortices lift the low-momentum fluid from the near-wall region, leading to a strong

instability of the streaks and rapid breakdown to turbulence.
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