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Abstract: A nev degreeof freedom for turbomachinery design-EdgeM atching (EM ) tech-
nique ispresented in thispaper The d-called BM isnaned from gatial relationship (more pre-
cisely, phase angle relationship) betw een trailing edge and leading edge curvesof two neighboring
blade row s In fact, the blade trailing edge denotes the profile of outflow, in w hich thew ake, the
shock w ave and other secondary flow phenomena are involved, w hile the blade leading edge pre-
sents potential interference on the fomer blade W hen the steady flow design method is used,
these effects related to the blade edges are considered partly. Thismeans that the relative position
betw een neighboring edgesonly has little influenceson the turbom achinery performance How ev-
er, in the franeof unsteady flov thisinfluence isevident and great T he theoretical analysis about
BM technique is introduced first The potential usage of BM technique is clearly pointed out
Then unsteady smulationsabout a turbine cascade and a linear cascade are conducted T he reaults
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show that the BM techniqguemay bew idely used in mproving the aerodynan ic, aeroelastic, aeroa-
ooustic and heat trander perform ance of turbomachinery. It isbelieved that the BM techniquew ill
advance the unsteady design of turbomachinery.

Key words aerogace propulsion system; edgematching technique
unsteady aerodynam ic design of turbomachinery; unsteady flow;
turbom achinery; computational fluid dynamics
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Fig 1 Sketch explanation about corner boundary layer
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P'(r) = Pam (r) * sinfux+ R (r)] (49
T'(r) = Tam (r) * sin[at + (F?(r)] (4b)

o (r) = oam (r) » sinfax+ R(r)]  (4c)
, Pam (1), Tam (1)
(r), T'(r)  of(r) t

m'(r) = mau (r) * sinfawt+ R(r)] (59

N(r) = Nw(r) = sinfat+ HA(r)] (5b)

PR'(r) = PRam (r) * sinfawxt+ PB=(r)] (50

Rt

m’ :L mau (r) = sin[ar + R(r)]* dr (6a)

Rt

n =L Dw (r) *» sinfar + H(r)]* dr (6b)

Oam (I’) , P’

Rt

PR’ :L PRam (r) * sinfax+ B (r)] = dr

(6c)
CR()- R, R - R(r), R(r)- R(r),

m', 1, PR’

Rt

L :J; Lav (r) * sn[wt+ P(r)]* dr (7a)

Rt

D’ =J; Dav (r)*-sin[wt+ B(r)]* dr (7b)

Rt

M':J;MAm(r)'sin[uI+ ® (r)]* dr (70)

P@(r)- B(r), P(r)- K(r),P(r)-

R(r), L',D'M'

1
Rt

W:.L [ L'(r)dh+ D'(r)ds+

M '(r)d(; * dr (8
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Inlet profilesof total presaure for investigationsof edgematching technique



613

Fig 6 Computational mesh of linear turbine cascade
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