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Structural characterization of thermal infrared images from
high pressure water jet

GONG Wei-li,ZHAO Hai-yan, AN Li-gian
(School of Mechanics , Architecture & Civil Engineering, China University of Mining and Technology, Beijing
100083, China)

Abstract: High pressure water jet was detected by infrared thermographs . Infrared radiation features of
water jet were extracted in two and three dimensional configuration . Structures of vortex, scale of the jet segment
zones and their temporal evolution process were investigated . The results demonstrate that the large vortex con-
figuration takes a shape of irregular ellipse and its scale is increasing along with increasing of the Reynolds
number; the pairing vortices in coherent structure are not strictly symmetrical in shape , their intensity and inner
structure are also different . At the same time, the large eddy may consist of sub — eddies with different scale, in-
tensity and vortex vector. Investigations also show that the infrared thermal temperature distribution in zones of
establishment flow of the jet is linear,in zones of established flow random, in zones of transition flow mutation-

al.

Key words: water jet;infrared imaging;image processing; turbulent flow; coherent structure

0 3]

REKHREREERBNENT, B REB/N
VR I BT 7= A O R A W BRI K A R R A Y
B ER—ME 2mm AT, R/DAEE 0.2mm 4, I
EANEBEFEERBES R, Fi, A0 & EKSH
HRGEHLRES KA OHRAFERRE. 45MHE
B AR, RA LA SMEH RE B MRy REH
L1518 51 BE B0 4y 1 % T 1 B8 40 A e B D £ S
BORERZHEARY BB RABEERE
BF), B AR B i B SRR 2. SCAR(2] 7 A
AR T R REEFBREBEHEANE

mt

oA B 3 : 2007-05-31; %17 B %3 : 2008-04-11

BEESWE: BRESERBRA KRB (973)7 H (2002CB412700)

ZRTE W B 5 SURR (3 1 FAL A0 #4 BUR B2 AR X ik iy
FER5 B AR R RIITHIR s XK (4] 71 AL 5%
PENERKRBEMNZ IR, XEXBHFFRIA
WRREEH RN BEAAERE L,

ZEEFRAIRBRBREUTARES T HHEALR
SHR T G ATLLSMR I, PR B R AL R SR B A
LIHMR G M AHE R BT R A 5 MRS 07 4 R
LR, ST FE A0 5T AL SR S MBS R 3 1 2
FEAE o K 4D SN R BB AR LR F 8 K ST AR 5T, %t
RANRRE BILF RO RGEH SRR ERLE
EERNHEARSRBHLRHRRME T M
ko

EEEMN: EHEA1955), 8, ITARHA, ML BHR FRFTE HEHE KRR N¥ BRLEABSRI

E-mail : gwl @ cumtb . edu.. cn



32 T B W Kk H %

(2008)5E 22 %

1 BHHEGRRIBLIMNRN LR

BEKSMASEN R GEWE 1 iR, A
BHGK ZCREKEMESBIHEEZEFALRK
g,k ST B2 Tmm, SR A9 E 7 o 8 I 1R
15,7 0 ~ 40MPa FTE B 9 B SE 3 NS TR A7, I FE A9
R B A R LD AR R AR ASGHE AT SE R . S D&
B o(m/s)5E S p(MPa) X R AT LEMIRE N 0
=44p,

LR ALI MRS B N TVS-8100MK [ B 4T 4 #
BB EREERN 0.025C, BB P 120 x 160,
BB REEE ] 60 Bi/so HM LI ATL SRR
LB S A BE B 2 1225mm, A K 13.6° x 18.2°,5E
BRI A/NE 292.1 mmx 392.4mm WAEF W, 8
MRELEWELERYER SR 2.45mm, S/ E E
B X K ST RLLL SR S R B0, B TR B A — A
HAKBEAN, RBERERE B, 7EFEXARLE
LBF—PEFEL#THER. ARG HE

FEZEN 1 W/so

B fie—— !
i’IﬁF#‘sh‘Zf;fl :‘dj:'h:'!:;

-
-
| -

| st

- Vig

o

iR

r
!
1
Lo

'
A B 1
i EAL L BEAR

1 BEKSRASMER R 5%
Fig.1 Experimental setup of water jetting infrared detection system
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Fig.2 IR features of water jet (p = 2MPa)
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Fig.3 IR features of water jet (p = 6MPa)
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Fig.4 IR features of water jet (p = 26MPa)
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Fig.5 Gradient vector of IR temperature for vortices (p = 26MPa)
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Fig.6 IR temperature distribution of water jetting field (p = 20MPa)
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