$45% HoW itF g
2023 4E 2 H

Haiyang Xuebao

2 e Vol. 45 No.2

February 2023

HH A
B, B

T, PTG, S5 DRk 1] Rl Ak R A S AR A ST ()], MEVESEAR, 2023, 45(2): 4250, doi:10.12284/hyxb2023011

Jia Lei, Jiang Linggiang, Lu Peng, et al. Laboratory experimental study on the lateral melting process of ice layer[J]. Haiyang Xuebao, 2023,

45(2): 42-50, doi:10.12284/hyxb2023011

IK—7K M 15] Bk 4K, ot F2 B0 SE 06 =1 38 A 3%

HE, AR, FBE",

B, AAE, TR, FXE

(L REBT RS MR RN TREZRESALRE, 7T KiE 116024)
WE: A THRRKEMN @A IE, EEQNMPHAEMN @A ERER, £REEZHE KENE

MY FKRRACER . FF M E T KR AR W A AR T ok Rk AR,

AMERT ERER

kR R R R AL B KR RTT KR A R R AW AR, AR N T EHARTARERZ

Bl oy ok R RCEAF ok m @R, ERENA,

R UK BT KR R B R AL e e

oz B BH g, FHRMAEEY 005 mm/h; Bhk P EN AR REANM @ LELEER P ETHE

H4, A E F 8 0.15 mm/h,
H KR
A R A oy E
e Rk AR 30 K B T AT
KR M Rk IR

FES%ES: P73LIS XHEFRERD: A

1 55

U H B A = R IEM 2 — 1, FEL P BRI &
Girh i A AR R RERNMAL, JEA 21 LDk, &
BRARFFZ T i, R ERAR IR B 28 N A i S5

AR B 7 T 22 R B 4 B AR R T, AT |
UK A 3R T il A B PR TR, I 1 I DK B RO
7 A T R A ST A B A T R A TR A 5
JE, A8 R AR RS 78 UK OE 4 5y e A 25
i 101 TS5 7E 2 VAN AN R, ST AN AN B 7 S TR £
B 25 5 9 7K 2 i ) 00 TR R, A8 DK A0 1 AR AT
SO O R, T A Ak X koK B 1) il
TR A R A A

Zobuv® f5 L 1 7 2 T vk 1] Bl AR X DK 2 IR 1Y
S, T UCHE Y T oK) e AL ) 2 R T %

%5 H #3: 2022-05-07; 1&1T B #3: 20220824,

FHRME e ERE BN X ZAEEE (=082), R THEF
(r=0.74) Fuk—vkif £ £ (r=048) WA X F % 2L M i e fl 2 £ R
EXR, TUEHAFRFAMN @B ES g, B BIET H#ATESH T HEN
M, A EWBEALRELFRAL BRRNEROLEL G ERRREET 4,
B RE B8 KB R B

( ’h/m\ﬂﬁ/ml)

XEHS: 0253-4193(2023)02-0042—09

Josberger {{ 4E T 55 40 25 N ER K BR BT T 1Y UK Rl 1k 9
PR AR I, 25 P UK —/K R BE 22 9182 4 1P 0] 1) e
T H RS EAL % . Perovich™ #KFE T K AR vk ] 7K
B I R BERA5T, AR 3l WL {E X% Josberger 1344 B
I ) il b R SR T R AT THBIE . Steele!™ 7% j&
B P UK LA T R /N0 1) k£ 18 52 o, AR 3 308 0
T8 B AL 5| T PR UKOR ST 9 FH 56 S 8, ek
T Perovich!™ $ 1 B i vk A [m] Fl £k 2K R S B0A 7 2
JE 8L T AR EED B . N ERICT ALK
TETFR VK=K T I 2 22 58 1) B3 WL 7 2008 4 T Jig,
B i U S U I I8 SR T K P AR KA 1] B 1
A, AEH: 37 WL AR A /b, A R ST N 1 Ak
R SEA T E . ERILVFES TIN5 E HIG XMW
L9 02200 N T 8 FF OK SkASE $L oK R] 7K 38 I 2R 4
UL TN 322 198 2 Rl K SU T S 7 s Ak 9 K — K A 1] ] T

BEEWH: BHKARPEHEA (41876213, 41922045); 3L T4 2411 P A TR0 H (XLYC2007033); [ 5 5 o5 BF & 113 (2018 YFA0605901 )
TEF BN 204 (1998—), W, Wdb B E ™A, FENF I IKY B . E-mail: Jialei9805@mail.dlut.edu.cn
*BISVEE S, Ho%, TN FH M kAL BF5E . E-mail: lupeng@dlut.edu.cn


mailto:Jialei9805@mail.dlut.edu.cn
mailto:lupeng@dlut.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

2 BN DK ) A 5 R ) S B S K B 5

43

AR, LT R A IR A B S A [ 2 ) 4 3
RSB ; (B B AP S R AR ME LR ],
FRA A E R R AR, HEE AR . kA
TEARR 52 56 28 A9 K AP AR AN TN TR A K AR 2l 34 )
7 TR T K ST B UK e AL,
Ja L T AR 0 e R AL E R B SRR (HX
A R 37 WL 55 5 3 2 A R O T ) v - 4 A R
B 7 S DI T R P e A ) 8 ) AN S, DGk v
it A T DI i) 00 5 4 72 A i A 5[] I 7R X P LD
TG sl R SCR AR AL 3R B2, B0A 5 e
Il A v TR KRR K TR B [R5 AR A R

N T ERAS EIRBEFEA R, A SRR S 5 = N T
Jo& pK—I A 1) T A aod AR ) BEASE LG, [R] AP

ST UK A Rl o A LA R —PK =K B IR 284k,
2o 3 M S 8 45 R W 100 e A AR R IR
) 2 AR R, s 1 M i Rl A R AN 2 234

2 RERESHTE

DR 1] S5 T o e o R X A R 3 B TR A IR
I S 56 s KR b AT, KR O T, R 5
17 8 8 em JEABRIE R o 18R AT TR S5 IR K
UKIT &, 73 o 45 KU R Bl vk 3 o 386 i 7 o o iRt
(14 JE T A 9 o A L oK g S i A o AR L Rk
IR RE AR A Ao R A TR A I o RO B A A
FIAnE 1 R o

a. T & 3 S N ey
R %E%Lk\fﬂ%Lz\ WAL FEBlh L PASOVRUHI A
i
D
ZJF(
w2 ,
w =]
)i o 8
VA n
WUUL B il e AR AR
ﬂ \
\
I I [
| I
bBLE _ME | | L
b
R !
2| O
=
8
=
=
() :
\ \ -
L
W |
| g
PASOOEE T 2 ”
\
:
2
150
500
1500

B Sc e ER B K (B mm)

Fig. 1 Schematic diagram of experimental device (unit: mm)
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Fig.2 Schematic diagram of lateral melting observation device
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Fig.3 Temperature change during the experiment
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Fig. 4 Comparison of lateral, bottom and surface melting (a) and relationship between cumulative positive air

temperature and vertical and lateral melt (b)
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Table 1 Comparison of melting on three sides of the ice layer
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Fig. 5 Variation of the lateral position of the ice layer
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Laboratory experimental study on the lateral melting process of ice layer

JiaLei', Jiang Linggiang', LuPeng', Xie Fei', Zu Yongheng', Wang Qingkai', Li Zhijun'

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In order to investigate the melting process at the ice-water lateral interface and to quantify the dominant
factors affecting the lateral melting rate of ice layer, an ice melting experiment was carried out in a low-temperat-
ure water tank. Simultaneous measurements of the ice bottom and surface processes and the lateral melting process
of the ice layer were carried out, while the laboratory air temperature, ice temperature at different depths inside the
ice samples and water temperature at different depths in open water were recorded, the relationships between differ-
ent elements and their influence patterns on the lateral melting rate of ice were investigated using correlation analys-
is methods. The results show that the lateral melting rate at different depths inside the ice samples was slow and uni-
form in the early stage of melting, with an average melting rate of 0.05 mm/h. The lateral melting rate at different
depths in the middle and late stages of melting increased significantly and was no longer uniform, with an average
melting rate of 0.15 mm/h. The correlation coefficient of the average lateral melting rate and air temperature
(r=0.82) was better than that between the average water temperature (#=0.74) and the water-ice temperature differ-
ence (#=0.48). The quantitative relationships of lateral melting rate with temperature (air temperature, water temper-
ature) and depth were established to accurately describe the non-uniformity of the lateral melting process of ice lay-
er. It also verifies the feasibility of conducting non-uniform lateral melting test techniques, and lays the foundation

for sea ice tests that more closely resemble real Arctic conditions considering wind speed and light source conditions.

Key words: lateral melting rate; temperature; water depth; parameterization; low temperature experiment
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