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Detection of Oil Film Roughness of 3D Laser Scanner
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Abstract:[Objective] The roughness of the oil film is observed to further study the influence
of the surface oil film on the back scattering and to improve the accuracy of microwave moni-
toring of oil spill. [Methods]The laser vertical scanning on the surface of oil are observed by
3D laser scanner to obtain the measurement data. The average value of multiple measure-
ments is evaluated and then the root mean square error is obtained to realize the observation
of the oil film roughness. [Results]With the increase of moisture content, the tension and
viscosity of crude oil gradually increase. When the temperature is 20°C to 33°C, the saturat-
ed moisture content of emulsified oil is not more than 21%. In the ideal state of the crude oil
emulsion preparation process, the oil film roughness and moisture content are basically co-

sine relation. The 3D laser scanner can observe

7 L 38 2017-08-10 the oil surface roughness > 0. 005 mm at 0~6

EE B 2017-10-15 m/s wind speed. [Conclusion])It is feasible to ob-
EEE T B8 (2000—), B &k, BN HE T serve the oil film roughness using 3D laser scan-
AT ner.

x [H R HRBFA HEA I H T A OG0 I Y T i &
LAk o A O A U 5T (41576032) Al H [ B 24 Be [ bR A
R XA G VR T AT B L s AR I B AR 2SR e g
(133337KYSB20160002) % B ,

o EAEMEFE 1 AR1965—) . L BIRFST B . E N
1B 5 BUE AU 5T . E-mail : jguo@yic. ac. cn,

Key words: oil film roughness, 3D laser scanner,

emulsification, moisture content



ARG S HEBOG I 0 BEORLURS JBE A

299

0 3

[ 58 B S XB 28 O 1 Dl st 2 i, 4 Bkt A 7
P18 75 SRR R L A T L A A B R AT R R
FEIEREZ —, FREC A E A
S g S| B W 7 N T A U 17 3 W= s A 5
AP O R 2R, HAr, b EE A S A
T SEEFH A, i B =7, B S Al Ak
HOE LV 1 000 27 ¢ WK, Bl 45 5 i it
AT A0 285 1) 386, 3 11 & A e X 0 ) XL
I 25 T 1 A vl LV T R 2 R SR A A Ve T 3 Y
2 R X R IX U L A0 R 5 1z il A b e
A L A K _E 32 a0 KA S fF B Ok Y 2 H 25 28
R T LA T 8 4 ) . R 0 R A 7K S R 00 il
JE T 5 000 T 7 it e 6 B V5 G s DL A Tl
B IR B M, PRSI, 1970—2009 4E 428K
R 700 t DL F A Il AR vl gk 458 2. 1976—
2010 4F F [ 1 g e A 2R R/ R AR U ol Sk 3 115
ELOEE A 4 d &4 —i#2,1973—2010 3 &4 50 t
DL E A T R S i 82 2. 2010 4R K AR B K
B A R KR RO K R T AT, S B ORE
TS RV RN 7 T 5 Sy v Juk A7 ) 7 T G, X I
ATV 4 A RN R B A5 T AR A T K VS 3 R T IR
Ui o X, =1l B U B2 0 B UR A B AR IR X
E A - R T AR S SRR IR 4 A NV
o A SRR X S RO R DI RE X = A T B ORI
M, 2011 4F 6 i 3 19-3 Y1 EH 36 1, Vs T
292 5004 . 75 YL i W AL R 6 200 km” LB T H
KRG TEAMEDT bR 2875 YL 25 Boobh, How v AN 2%
12 1) V5 YL 15 5T i U AV 2 6V T A ™
HfEE, HEZm BN R A a2 et S,
e o 0 MU0 K TR s T SRV L U T e B AR o
AR R R BT REEEMNE S, [BTAW
3k B XiE I R 1 K Sk Vi TR Y O AR T
W B 25 ) 62 AR L P AN O SR R B R
KT Vi Y AT Y 4 B TR AR AR RN Ok B IR
3 SR RN 52 T L 25 M, A V6 T Y6 Y A 0 2 e
KRB MR EZMIEM. AR, [ Ed k83—
8 g TG S B K TR s 9 04 42 O 67 S, =B Bl i
D T TR T R TR R K U T R A 5 O A LR
B o O [ A J o 2 4 DN 1 e T T A5
JIT K s 22 A5 SR AR A3 BF 55 K T 368 T 2 7K T R R R
R 8 G T ) AR . Y TR S R R AE Vg T 2 R B
12 RURE AR B ) B o, B S T T R R AR

il

(1 JBE LA A ML A i R B I S e T 9 R R
) Bl i 6 5 e ) 2 BEARAE . TAHELRES 38 5
PAZS S8 S R R Z0 %R B SO WU 55 T
TR0 v B L T THDHEL RS 2 S ok AL RS R A AR =S B
Jy o RURE 1 B BB ) R BT R RO R AE . KT
it 70k ¥ TR KL 2 A o 5 A R B 0 BB AL 3R AR
A, IME KA Landy 45 A = 4 #0691 #i X
WL T 8 785 0K YRR J3E O X e R T T — A& B Y F
G o RO A M5O FE A LA L
A SR B 2 ol A T o A A L R
BES A AR AR A LR BN T EAR A AR
DWW IREAR I . (RS RN RYH ATk
TBE A 8 2o 30 ARG N T T 9ol B LR E B S JE
J2 I 7L A I JROREL RS 2 A UL AT A A ] S
e, FUACR G il KA AR P i K LA TR A e —
I B K FLAG Y 0 ek B L BRIk, B i T
R 7K K LA B K A OR BE R T 5K A
VRS W14 870l 19 4 T AR AR R i AR AR ik
171188 5 3 2 T REL A 32 2 A= 8 1k FLAR TS 5 /K R Y
340 = 5 D v U S R Y R
R BE R A <. R M FLIL YA L 08 m i 5 R
(=700 BRI RE I S — b 7™ A 5 9 Rt 3oL S5t T
A5 /N KT DR R 3 v 5 2 8 1 L AL W T g kb
AW (300~ TV BE & RZ LY B
il HRRE 5 A8 5 AN A5 FLAL W 1 35 52 19 & Bk 42
D (T390 ARG T Moy il i AR P — E
JE B R T A e KA AR e LA AR
L S CORIR I DORITRE S EROEIN RN AL €\
fik TR B 5K S8 1) R DR F 5 R = A OB A 21K
X D 3t 7L A I TR oty AR i R R AT L L Sy AT T 9EE THT
i 700 PR IE R fol ik 2 JR v s O T T v e 4 3t K
SCHF.

1 #RI57F*®

1.1 ###

ST SR R <3 % A R g v K L1
L BEIEEAR .7 em BE SR 1L T, ML F K °F ME204E,
R BE T BB, = 4R OBH Y C10, SCKF105 #Y
ToCiE K A3 I G2 A, TT-2A UKk 5 42 T R Sl B g
SCZL203 B4 [ g5k J7 i 2 1% , NDJ-8S Jié % K &
T HWY-10 Z Y) e ff FF IR K I .
1.2 FHik
1.2.1 FEBR&&EE

=4 FOEF A B 1a) 26 25 [ 52 16 R [ 1 52



300

JITRERE AR 2017 AF 11 A 5 33 % 5 4 ]

G L SR AR RE S AR A S
T TAT PR A 2 AT 1h) BRI B P 5 Bt (B 1)
it Cyclone #/F AL B, S8 )5 # A U5 7 RIR 22
D TR 7 il RS B2 1 B (2)

DX —X)?
7= | = (1
n

Horh XS . X S P 0 SEIK
/{8
U SR 3190 A A A B8 55 i 1 PR AR T R 2
B 1d JC R 17 D0 CRR ) 0B vy J3E K AR Bl L i
A PR
P

—

)
A\

A

\/
N

L

() =HEWOL HMALEF HCE s (b)) =4 HOtHAMOLHR
I B AL E s (o) T B A R I EE CEE ) B R R
() A 0 74 5 PG B PR 6 T 088 R

(a)3D-laser scanner is normally place; (b)3D-laser scan-
ning beam vertical position on the surface of oil; (¢) Vertical
scan image ranging (blue) data display; (d) Nonvertical scan-
ning image ranging (black) no data display
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Fig. 1 The oil film roughness measuresd by 3D laser
scanner C10
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Table 1 The moisture content, tension and viscosity of crude

oil emulsification process

ERE 25k RECLi
Moisture Mean tension Average viscosity
content( %) (mN/m) (mPa/s)
3 28.4 2 050
6 30.1 2 090
9 32.3 2 040
12 33.3 2 350
15 35.9 2520
18 36.5 3070
21 38.1 3 500
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Fig. 2 The picture (water in oil) of moisture content

Gl KB

was 9 percent under microscope
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Fig. 3 Relationship between f{ilm roughness and mois-
ture content of indoor electric stirring oil (a); Vertical scan
image ranging (blue) data display in indoor (b)
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Fig. 4 The relationship between oil film roughness and
moisture content of oil experiment in outdoors (a); Vertical

scan image ranging (blue) data display outdoors (b)
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