PEEFHR

2022 £ 12 BE 45E 4 1

DRI 5 R s sh i oGPk

—— 1 F CO, Bl A A% kI Ry 338

T
ot

TEE UES 2 &8 51 8 R

S

il Z | IRZRBRTKIMBREXRACO,BInRESBIAMA, NMIILUIR DR
B, MESNIMERRIEKEXRBNEEENREL . —RINA, KRFHD
RERBCNSC BEFAREHIEXRN, BRX—KRREEBMaDIRORS
BUAHL, TRDBIXIPRFR. NS BUBIBIEREERBHEERZEKBRER
EWRES=ENANZE, NAFILE2022F524BIHREFRMILE L)
SRR ERERERER B BB KEREETESRERBEH
WEHITERMEDHT . BIWIARSETUNRS K EINBEs) Rics) &I
BURISo)NGURHE AR, HREREY, BF500K. LFE500KHURK
F1000X=TINESHEXERBSNMBBEERNE, RNAERALN D
0.982. 0.562131%:0.588, 39F, BB51000KWESIHIEKEREZMIFAER,
FZNAMER ZE90.266, BUFIEET, JIRIBEK EMBZERACO,.BIDR
ERBNEANDER B R IRSMEATR M T S RHINERE,

K | FERB; KRG SIS ERRZFREE

Copyright © 2022 by author (s) and SciScan Publishing Limited
This article is licensed under a Creative Commons Attribution-NonCommercial

4.0 International License. https://creativecommons.org/licenses/by-nc/4.0/

HTNE: BRERMAITINRRE, FIKNALZRNATE (RE 4 B/9KAKEFERK) . 2021YFF0306804,
EVES . ®885T (1976-) , B, BASTIB%IWA, WA, L, HARASA: AEHEIE5.

YESIA: B, 88, RS, & KRFUHFSRERBZHREMEXE—ET CO, BIaRBESHIKIR
REVEER [J] . DPEEREHAR, 2022, 4 (4) : 232-240.

https://doi.org/10.35534/scps.0404024



IKRFE SRRERBE M EHE R
—— T CO, B RA ARk H K4 He 6 - 233 -

1 3§

HlPKHLIE N T ok s i A% O, TR Bk ok B, E2RA
T B AN T A v R BOR BCE &I R, i BA ™ 5 1R = RO )
B RHEAAZERE, LA (CO,) RV R . kil T HiEzELN
T KILE AR BIA & —Fh ek i . = O RE A 7 580 IR dL mt & 2R BB IT
iz sk @ PR O RN L . ot s TR B RN
CO, Bl A E el vkALAH , e BRIA T IR kg AT e i, IR 55 & B il
E R K M, XJ2H 1924 4FEEEREHE R & T RIZ S5 N IEE R
FRHIKEAR , BRHFCGE R TF . Rl Tdeni & e By, B, g6,
T R

I AR B R ERE T SRR R BOE BAEMAME IEZR ) (BRI g
2020 AR ) ZEFRF LR (M Schnitzer, et al., 2019) . “+PUR” BEFE “XW
P F1 2030 4EFTHRIAIE (Di Wang, et al., 2019) , DIK 4R IKEFIZHIHY
AIEFZETF IR (Jiaming Zhang, 2020) %8 =ANJrHAZER . CO, B A A VK
BARFERI LT WA S 55—, THAE. WK TR SRR
B (GWP) ZHH K (McLinden MO, et al., 2019) , i H &0 AR
GWP il T2 A TIL st & R ARIC s iz sh s A RS 56 =, T2 4%k,
PLE A S UK AR B KB A . HRHIKEAR R B (k) ek ks
AV EHEAE M RV B PR b 2 e, Y2 FR0 3 o i 326 A PR HLIR I A BN
ISR

AAXHES RGNS, EA S VKE AR AT DUEIEVK 132 3730 5 3 vk e )
%] (W Lin, etal., 2019) , JfHUKmERZEAEIER 0.5°C, KERZEB/N, 7K
T 1428 ARG ek b Ay, A gl v L 8 Y S KT 1 e i T R

A2, CO, I TG AL & T VKI5 e RS A A Fig shia
FaoE K. XFULIn)E, AWFSYE 2022 AR5 24 i At 5T 4 Z BARDC 503z 2l 23 5 18 il
B E 7 ST AT 1) =R E PRI st A T LA, SR VKB VK S i
IS B S e T W RE DR S S BN RN T e o N DS E = n S e =
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+ 234 - AT CO, H1G T A A R BA N X

S 2 B BB JE SRS O F R IR
2 HMRMREM|RFE

21 HRER

ARTCLA 2022 AF AL T4 Z= BARDL 5z Bl 23 B AR AR T 6 K 28 18 il 8 i
GUNWESEX G (1), FEIETLIN =%,

F 1 BEEHEEEKRBE (557)
Table 1 Capital stadium ice data (partial)

Date Time Thickness ice surface Indoor Temperature ice condition ( good\ indoor
of ice (cm ) temperature ( C° ) (Ce ) normal\abnormal  humidity( % )

2.13 18:13 4.7 -6.6 17.2 G 238
2.13 19:23 4.7 -6.2 18.2 G 25.6
2.13 20:10 4.7 -6.9 18.5 G 25

2.15 8:.07 4.7 -6.8 16.5 G 12.6
2.15 12:46 4.7 -6.7 16.8 G 18.7
2.16 18:45 4.6 -6.9 16.8 G 17

2.16 19:48 4.6 -7.1 17.5 G 25

2.16 20:53 4.6 -7.2 17.8 G 20

B—, EWH IR, TR T Z M 22 AR . 183h 51 1% s M
BN B iz 3 B Rz sh R BN 5 SR SR Bt T A B, (

2004 ) o BRUCEASE, 525 PRI A AR OC PR 30 B2 o 5 BB s e (Uil
Borresen, 2008; Stephen C. Hollings, etal., 2012) .

B, BRI AH KB AR th TSR CO, B 5 BV vk AR
AT RLUR K S RIS A R M vKGE B, K RERE L), AR s Bl
SRS

=, BOVMARRIEENZE R TR, R AR R — e i e
RAGM . NV R 3) 51 B O @ A BB I TR 1 IR 242 i (Kuper and
Sterken, 2008 ) o P2 PEIFPET 2, AL WA URTEF T H NIARENEULD,
R T AR RS AR Bl B3RS R

Brownlie, et al.,
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2.2 THARGE

2.2.1 HERIRFESWE

AW B B R O sk SR AR SR B B NS, B UK FEE UK
XFiz ) ST RR A, 3T AR AR I A B VK VK Lz B H is B
BB AL X, ASTRAR ST LU E i o, AR Rk A =
AT S—, B HOR [ JEE T IR g AR AT, B R E A |
PR PR KT JRE R | UKIERE | UKIE R I i DL S vk T T A
B, 2022 AEER 24 JE AL A R IEARIL Siiz sh o E I E O S, B, MWE
PRI VKR A2 (ISU) s 3R B b 5 4% B8 2 B 5cile 76 ok SR AR S sl 1
S I G

2.22 BIREBEE5HT

W TR IE S I L3, i 3 PR SR A i ft b, BRI R BN DI 4k
KA X FEA R e i A R AR B AR T AR, SR ke, EOon
Ak, TERLIE W B, NP IRk TT, AR E R AT oK ey, BT LA
UK 245X D N —DREERAER I, X ANE 0T DU AE AR 1.0 77, K
JOT B SR RN 38 5 B R R B O R R I AT I E BN R, SR R N sA &
TXR,

JT IR FIOCER, A3 A B 500 m, & 500 m, FF 1000 m
e F 1000 m 55 4 ARG LEFEL R AT T 4007, RIIAFEF 1500 m, & F
1500 m A Sy LU3E. JFH, K320, POmsiskEl 80 L Pe4t R 2: S HERR /e
Lz b R M vKE 3 B A LR A5 IR, il s gz Ml 25, HPREE
5% CO, Bl P LV il VKB AR UK T A5 5 i 7K V2 2 B3 3 B 1 KO 2 AT G 3R o
FIFAT B 50 BT R A SPSS 26.0. 56, XA A A4 LA G 1 s i 0 H LB S
PTG R, ¥ CO, B5 IR A R VKA IR A 1, FAbSIEIRAE N 2, i,
K HH Person REGHATHIA 55047 CO, Bl T B il vKHL AR VKT 26144 5 /K P2
B B VKRS R A OGE . o, Ol >0 SHIEARSE, WK 7
MR RN
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3.1 FRERBRGHIERHE

BEER (4£2), L& B4 (CHN) il B 1 500 kkde 8 A,
FEGTFIE (M) 2 40.934 ¥, FpifEzely (SD) 4 0423, 20 500 KikFEiz
B0 HFERSTCEEIE (M) R 43.6621 2, FafiZE (SD) 4 0.20721., HF 1000 >k
FLBE BT IE (M) S 94.776 B, #rifE2E (SD) R 5.164, L 500 K HEFEAL
G ME (M) Jy42.846 #b, #rifE2E (SD) 2 0.256, 2 1000 K HFE M &1
BE (M) 90972 FF, Frifizs (SD) h 4.485,

F2 EEERSRHXBEEERTHS
Table 2 Beijing Winter Olympics and recent competition short track speed skating

results

N Man (500 m ) N Women( 500 m ) N Man( 1000 m ) Women ( 1000 m )
M SD M SD M SD M SD

z

Year Event

2022 CHN 8 40.934+0423 8 42.846+0.256 7 94776 +£5.164 9 90.972 +4.485
202122 JPN 7 44.011+6.310 8 43.662+0.207 8 92.324+9.131 8 99.505 +12.801
202122 NED 8 43.688+8.426 8 45.247+6.965 9 85.401+1.739 9 91.189+2.367
2021/22 HUN 8 44.421+6.533 6 43.203+0.589 6 85.275+1.069 6 98.019 +9.645

2021/22 FE PR HEE AARTES TR ( HA JPN) 5 F 500 KPeBeis 3 b1t g
S (M) 44011 #, #rdfEZER (SD) h 631, 2§ 500 KIFEiz ) A
FLFE BT YME (M) i 43.662 £, #rifE2E (SD) 4 0.207. 5 F 1000 m Ye2g
EE G 8 ARSI (M) J992.324 7, pruE2%H (SD) H9.131, & ¥
1000 m $RFFZ SN 51 8 N, HWIEMGTF-HMH (M) Jy99.5050, trifEi2 (SD) K
12.801.
2021/22 [ PRyt A ARTE LA BRE (fi7 2 NED ) 55+ 500 KRz 5 51
HIRRSTFE (M) Jy 45247 Fb, FriEZs (SD) K 8426, 4 500 KIRFEIS 5
RIS EIE (M) R 45247 8, FrifE2E (SD) H 6.965. HF 1000 m Peg

https://doi.org/10.35534/scps.0404024 www.sciscanpub.com/journals/scps
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BB 59 N EENSOE A (M) Ny 85401 #b, FrE2sly (SD) M 1739, &1
1000 m RFFZBN 5 9 N, WIMGTFIIME (M) 2 91.189 B, ARifz= (SD) 24 2.367.

2021/22 FEBRIE A FARTEAEA # 4% (&) K] HUN) B 500 K PRFEiz 5)) 5t
HIONGTFE (M) Sy 44.421 #b, FpifE2E (SD) °H 6533, L 500 KIRFEIZ 5
SILFORGTEEME (M) 43203 2, Faifi2s (SD) 70589, 55+ 1000 m TR7¢
BEIH 6 NHFEMSTEHE (M) 4 85275 #0, Frifizly (SD) 4 1.069. & T
1000 m IRFEHZ BN 51 6 N, HFRMSTT-HIME (M) 2 98.019 FF, FrifE2z (SD) 2 9.645,

3.2 KRBERSEERBRAHIERIT

2B GE TR T CO, B S BV PR RO AL 5 A B2 T 55 F 500 K
21500 K. BT 1000 K F L T 1000 K P FE S 2 18] (08l Rl B . 18 i Ad
[ P B2 e 5 bt A4 B HHE O B IR 250, BB A RS Z 2 7
HAEGI#R Y LR EES, IRUCRULIR A CO, Bii A BA TR A LG
VB VKB 532 ) 5 g 22 (BT AR G

g mon (423) , Jb LA RS RHE AT H 5 P E R EE 50 R 2.329
0.8935. -5.332 F13.949, 2021/22 EPri B FMTEL R ( HA JPN) 4
T 45 T H 5 Y 1R B 43510 —0.748 . 0.078, —2.880 il —4.584, 2021/22 [H
PR Bt FAR T AR A (for 2% NED ) S5 18 3 Wi 45 T00 1 550 2 {6 |) 145 43 31)
H-0.425, —1.508., 4.043 F13.732. 2021/22 [F bR Bt SR SEME A #h A% (b oF
F HUN ) S 18 8 9 45200 H 5 S 2R354 -1.158 . 0.537., 4.169 Fi1 -3.098 .,

# 3 ItRZFRGEARFEERBTRSBXIESH
Table 3 Beijing Winter Olympics and recent competition short track speed skating

results

Man (500 m ) Women (500 m ) Man ( 1000 m ) Women ( 1000 )

— ,
KRB B e sdpREE MdEWES Bogmm omn
1 CHN 2.329 0.8935 -5.332 3.949 0.982"
2 JPN -0.748 0.078 -2.880 —-4.584 0.562"
2 NED -0.425 —-1.508 4.043 3.732 0.266
2 HUN -1.158 0.537 4.169 -3.098 0.588"
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- 238 - W R B A kR 6 #3%
WA s, BT 50 K. 2T 500 K UL K T 1000 k=411 H
Y rE vk s S B0 2 AR O, R HMAH O R 4300 0982, 0.562 DA K 0.588.,

e
A1, JF 1000 K& S ok BT BLEARDC,  BOREMHIC RN 0.266.

4 i

Xt CO, Bl A E R IR AR LGRS Fizsh e L i &L &L K
AT E PR R SRR st k50T, R B KR LK VKRS
%mdzﬁwm%ﬁoﬁ%ﬁ%,%agﬁémiﬁﬁ%%%%cq%%ﬁﬁ
VAEIR AR Ry T8 T 12 2 D 4 G L T AR R
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Correlation between Ice Conditions and Short

Track Speed Skating Performance
—Technical Data of Steep Direct Cooling Ice Making

Based on CO,

Mu Liang Li Haixia Ke Yanrong WuDi He He

Zhao Mingyuan

Winter Olympicschool of Harbin Sport University, Harbin

Abstract: The Beijing Winter Olympics ice venues adopt CO, transcritical direct
cooling cycle technology, which can not only reduce carbon emissions, but also
effectively ensure the flatness and stability of the ice track surface. It is generally
believed that there is a clear correlation between ice conditions and short track
speed skating performance. But this can only be demonstrated through the

athlete’s dictation, and there is a lack of quantification of this relationship. In
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order to prove the influence of the ice surface quality factor of short track speed
skating competition venues on improving competitive performance through
data, this study selected the ice surface quality index data of the 24th Beijing
Winter Olympic Games in 2022 and the adjacent world championship short
track speed skating competition venues and Correlation analysis was carried
out on the official results of short track speed skating. The conclusions of this
study can provide a technical basis for improving the sports performance and
sports performance of athletes in ice sports. The results show that the men’s 500
meters, women’s 500 meters and women’s 1000 meters have a significant positive
correlation with the ice track quality, and the Pearson correlation coefficients
are 0.982, 0.562 and 0.588, respectively. In addition, the men’s 1000m
performance was positively correlated with the ice track quality in the stadium,
and the Pearson correlation coefficient was 0.266. The data proves that the use
of CO, transcritical direct cooling cycle technology in the ice sports venues of
the Beijing Winter Olympics provides an important scientific and technological
guarantee for short track speed skaters to improve their performance.

Key words: Short track speed skating; Ice conditions; Sports performance;

Beijing winter olympics
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