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PIV Measurement and Turbulence Scale in Turbulent Combustion
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We have investigated a turbulent combustion by PIV (Particle Image Velocimetry) technique.
Comparing with LDV data, the validity of PIV measurement has been confirmed. Especially, the
conditions of sampling number and spatial resolution have been revealed to obtain reliable data by
PIV. Based on the velocity fields in cold flow and combustion, the interaction between flame and flow
has been discussed. It is observed that the flow field is changed by combustion and the turbulence is
reduced. For determining statistic quantities such as mean velocity and rms of velocity fluctuation,
the sampling number of 1000 is needed. Moreover, the velocity correlation coefficient is evaluated
to obtain the integral length scale of the flow. For both cold flow and combustion, the estimated scale
by PIV is very close to that by LDV based on the assumption of Taylor’s hypothesis. Resultantly,
the special resolution in this study is about 6 times smaller than the integral length scale.
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Table 1 Characteristics of measurement methods
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(12Y] + Very expensive

AT —Nix EREARFFEEE BB L - 29, 27,
8 513 CH-OH PLIF/PIV [EIREEH8 % B v TELW
TIRAKEDKEEEIZ DV TRE L, B/ iR
Y B X o FRBRELTE © Kolmogorov A 7 —
WTHDB I ERRLIZ,

FMEHEIO LDV &i3®x b, PIV TR RO N
BREUET & %720, BES OB O 29/ 545 H5 IR
NTES, UL, PIVIC & 23 EEHHIC XSG DX
EPEENDLZEDNDBID, MOAFREE L
TT = DEEEEELD LI ENPEER L, 72
TAWIZE T, TEEEFRREERIC X D B o Eali T
BEMBES O PIV BIE 21T, Boh ol %y
T MEEL 72, 7o, ZRICHRESH & B OHBIR
HEHEL, ZRICETSOTESE/A Y —LVOEH
BERAT.

2. X B % B

REERTHF L 72 ERIE AR BERS OISR £ 5 1 1c
AT, MRBERII TR A, EER , Ry, BRE
MELoTWw3, EER/ ANVIEZHEL.7mm TH
D, RARZEBANRE 27T mm, &2 23mm OMHEHRT
H5, BB TEICREBE I N 4 ROBERIF , A i
LIODRRENICY 7RO 4 0 v b KK S
M, ZHICE D FER . VOERAKENEELSR
5. SEIIIRBES B IOFHIE U.(CRAKOHRER
5 EEE . X OVETERE CE - 72 FEE) 2 10~30
m/s, YR ¢n 2—ED0.75 £ L 72, Reynolds
1k 10 m/s 3 8 400, 20 m/s A% 16 800, 30 m/s $325 200
TH5., 840y MREDOZBIFHHOFRE Uy=
10m/s, ¥EH ¢,=0.7 X L7, BEICIE A0y
RV, 8, Peters DIRET 2 KA REEMAEN
T Un=10m/s O¥E 1% Corrugated Flamelets D4E
Bz, Un=20, 30 m/s ®#& 13 Thin Reaction Zone
WG L T 200,

PIV OB 2 212779, Y AT 403 TSI HE& T
TNV AYAGV—H, CCDA RS, vyoraF

Chamber

e
.. Camera

Fig. 2 PIV system
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Fig.5 Variations of instantaneous velocity field, (a) d=0.55mm, (b) 4=0.85mm, (¢) d=3.48mm; U.=30m/s,
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Fig.6 Axial distributions of velocity, ¢»=0.75, (a)
mean velocity, (b) rms of velocity fluctuation ;
Un=30m/s (PIV results with error)
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Fig.8 Axial distributions of (a) mean velocity, (b)
rms of velocity fluctuation; U.=30m/s, ¢n=
0.75 (PIV results without error)
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Fig.9 Variations of (a) mean velocity, (b) rms of
velocity fluctuation with the number of samples
in cold flow ; U»=30m/s, Z=50 mm, »=0mm
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Fig.10 Variations of (a) mean velocity, (b) rms of
velocity fluctuation with the number of sam-
ples; Un=30m/s, ¢»=0.75,Z=>50mm, r=0
mm
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Fig.'ll Variations of axjal distributions, (a) mean
velocity, (b) rms of velocity fluctuation with
the number of samples in cold flow; Unr=30
m/s
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Fig.12 Variations of (a) mean velocity, (b) rms of
velocity fluctuation with the resolutions ; Un=
30m/s, ¢n=0.75, Z=50 mm, » =0 mm
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Fig.13 Auto-correlation coefficient; Un=30m/s, Z=
50 mm, »=0mm (a) cold flow, (b) combus-
tion, $»=0.75
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