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Chinese abstracts, English abstracts, table of contents, the main contents, refer-
ences, appendix, acknowledgments, author’s resume and academic papers published
during the degree study and other relevant academic achievements must start with an-

other right page (odd-numbered page).
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Symbol

[

CFD
CFL
EOS
JWL
WENO
ZND

FS3IFR

Description

the gas constant

specific heat capacity at constant volume
specific heat capacity at constant pressure
specific total energy

specific internal energy

specific total enthalpy

specific enthalpy

thermal conductivity

deviatoric stress tensor

viscous stress tensor

Kronecker tensor

identity tensor

Description
difference
gradient operator

upwind-biased interpolation scheme

Computational Fluid Dynamics
Courant-Friedrichs-Lewy

Equation of State

Jones-Wilkins-Lee

Weighted Essentially Non-oscillatory

Zel’dovich-von Neumann-Doering

IX

Unit
m?-s2.-K!
m?-s72. K|
m?-s2.K!

m? - s72

m? - s>

2, 2

m? - s72
kg-m-s>-K!
kg-m!.s72
kg-m!.s72

1
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2022 AFEITHY CPEBLABER AR AR SR GBI Sy (PA
TRIAR (EFEILY) M 2023 SE X FHPTFIRENE . AT A AL, R
FLIHR AR .

TAEM T A T 00e SRR, HFR (ESE Y AN IH
R RENSESS IR

ABIAES 2 TRt T AR R, 7E5 3 Rt T G E Y
KT R TIRE T SR, TE A BB

12 RHEXR

ucasthesis % 7] PATE H | 09 Latex gt R H , 41 TexLive £ MiK-
TeX. A CTex £ CAFIRZES, ANMEEEN] (771878 CTex 234 5 ctex 4.
CTex X 2N T1FZ Latex 411419 Latex 4ii¥ 2450, ctex ZZ LU0 ucasthesis,
72 Latex 4, HAEFRATRER, LI Latex g REEINER, 2L
A Latex HSCSCRY RO 200 ) o HEZER Latex 415 240 Al Latex SCA 44
5 h Latex SFE RGE I ™ 1-1. WA ERIEE I FRACIRR ., 2000 AT
FPIR. Latex #ii RYEAI Latex i/ BIZ4E M5, BISEM T Latex i) RS
B, IRHAATITIAACE . & RSN IHR Latex 4k RGLH AL
F, T SE N T IH P22 S B hi

1 overleal 6 A2 R A AL I, X T4k S M4 A,

F 11 ZHEY Latex ik REcM a4
Table 1-1 Supported Latex compiler and editor

BIERGE Latex %1 R4t Latex SUA 2 4

Windows TexLive Full 58{ MiKTex Texmaker
Linux TexLive Full Texmaker B Vim
MacOS MacTex Full Texmaker &Y, Texshop

Overleaf XeLatex+TexLive2021 Overleaf



https://github.com/mohuangrui/ucasthesis
https://en.wikibooks.org/wiki/LaTeX/Introduction
https://ctan.org/pkg/ctex?lang=en
https://en.wikibooks.org/wiki/LaTeX/Installation
https://en.wikibooks.org/wiki/LaTeX/Installation
https://en.wikibooks.org/wiki/LaTeX/Installation
https://www.tug.org/texlive/acquire-netinstall.html
https://miktex.org/download
http://www.xm1math.net/texmaker/
https://www.tug.org/texlive/acquire-netinstall.html
http://www.xm1math.net/texmaker/
https://www.tug.org/mactex/
http://www.xm1math.net/texmaker/
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TN RO X ISR VAT R AR E A 7 2 AR, AR EgE t bl =W
phEIR], JORAEARMACEING, AN R2Z A, ZHESIEIC.

A AR PAE RS . Windows, Linux, MacOS. Overleaf fE£k 4l as, 2
FiZ Fh Latex #1%5| % (pdflatex. xelatex. lualatex).
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23 Latex {18A

0T R B /R Latex HERUP L5471, ucasthesis AYHEZLAISCAF
PRARIEAT TAECRAL L, AT REHBRT A RE MR IS T TR AL RS2

21 MFEE
(1) ffiH overleaf: FTH 3 MFoverleaf,
(2) FPEEA I EAL & overleaf T H .
(3) Az, K EYIFes N XeLatex, %+ TexLive 2021
4) g, BRI PDF SO
e BRI W] 2157 PDF §d A SCRY

22 XHEHBEEN
2.2.1 Thesis.tex

Thesis.tex 2y 1301, HABTHINR] 7 SCROFEAHELE i 3o Hemd i vl
PAT R I STHEZR I FE 22

222 ZiFEA

K A3, R4 bat JHIASHT.sh B4 451 T+ windows PRI unix 2R
$i.

e Windows: XUif; Dos 7K artratex.bat 7] 1544515 )51 PDF (Y4, HAFAE
Je N TR T Latex gk d RE R4 22 5 1 100X 56— 183K, 1520 i ad gt
BRI , DABTTE Dos JAIAS RS AR KU .

e Linux 8{ MacOS: ¥f terminal 14T

— Jartratex.sh xa: 15241551 PDF SCRY

— Jartratex.sh x: PR, ANENCScEkg |

L YRR 4T xelatex+bibtex+xelatex+xelatex DA IEHAA: B A 15| FH5E8E,
WHx. %0 EGI 5. GRS i mFa s AL, W] ] Pes gy
¥, RIHIzfT—i Latex Zid5 |2 A g 12 ] o


https://cn.overleaf.com/
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223 Tmp {3k

AT IERAG, ST R B SO BT Tmp SCPERA, LA S A5 2]
(¥) PDF SCR, HATAERN T ORFF TARZS A R o

2.2.4 Style x4k

£ ucasthesis SURYZEIY E SCOCPFFIRCE SCMF, W RFENTRE O] PASEEL
R E IR E o

(1) ucasthesis.cls: SURGEGE CICHE, 18 SCHY I i% D A =X RITE 1 8 ok E X
)8

(2) ucasthesis.cfg: IURZRELE M, WOEMHRE RN “H x&” midE “H
K

(3) artratex.sty: & H %00 LSO E , IS5 SCAE . SCkg AR, T
JE T AIBE S5 . XTI BER A TP RIEI, AL Thesis.tex H e 75 ATEI AT,
— R ICFTF B artratex.sty AR5,

(4) artracom.sty: H & X A4 DA SIS ZE AL A HEAE LB AL

225 Tex 1§k

SO e SCHI BT A RN, IEFEOLT, X ALZ M ucasthesis 85
OB SO, FERTER R —E, TR SRR R AT UTE-8 4
fe 5 ) G o8 J R 1 IR AL A, PEAE A RN T

e Frontinfo.tex: S 3P SCEAIE E . 18 SCEITH S RIS L4 AR
Master, Doctor H ZfHJH AR A5

e Frontmatter.tex: “HiE3CHIF N2 U3 SO 4% .

e Mainmatter.tex: X552 H P Chapter, FFIAEIECHT, AIPAHRZRG[Y
AT, PAPGEGIRER, SIREMUE, A ETA S TR R,

o Chap_xxx.tex: NS FERPETE, WARIETHRLIRMARS . ISNIGEEn,
AN EAEX T ES, ARSI UTFS 4ifd .

o Appendix.tex: “APFSRNZ

e Backmatter.tex: k% W E(5 BB 55 .

2.2.6 Img 343k

MTHCER P IR E R B 230, XHFekgsla: jpg, .png, .pdf. Hrr,
ucas_logo.pdf Ay [E Bl AL
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2.2.7 Biblio 343k
ref.bib I T ER SO TR B S SRk (A B -

2.3 IhRENTER

231 #EEAR
H 4 Navier-Stokes 5 R: (5 FR (2-1)):
% + V- (pV) =0 times math test : 1,2,3,4,5,1,2,3,4,5

% + V- (pVV) =V .otimes text test: 1,2,3,4,5 2-D

ﬂ§2+v-@EV)=v-mVTy+v-w-V)

%/ud9+/n-(uV)dS=q’5 (2-2)
Q S

L{f}(s) = f®e™dt, Z{f}(s) = f®e™ dt

0- 0-
F(fGx+x0) = F(f(0))e™ %0, F(f(x +xg)) = F(f(x)) %
Boer o8 2 H A1 L WiKibook Mathematics, artracom.sty H X — 283,
BN R B MR UEAT TR, XA AL B I — KRG EB UK R .
B, R BB artracom.sty A R E SCHITRT SE B4 SCRIAIZ AL

232 SIS

PR 2.1. X —ANIE,
el 2.2, K & — AL,
51PE 2.3, X & —A 7172,
g 2.4, X E —A Rk
Wivs 2.5, XA —Awrs .
s 2.6, X & —AGA
A 2.1 XA E L
Bl 2.1. X2

XS


https://en.wikibooks.org/wiki/LaTeX/Mathematics
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233

WSO R i AR A A 2 |, R A B AN
FAPEIRE A BisEE A4S hc06h06 (J5 247 PAK . jpg. .png Al.pdf, R[H) K
A, HACRIE 2-1.

Pl 2-1  FEPe
Figure 2-1 Sample Figure

AR PR 2S B X3 K, AK R c06h06 il H Zh# BT AN 2-2.

o

o
o o
o

.)o o‘)

o

Pl2-2  FghEUIMR
Figure 2-2  Auto-Crop Test

ZERTEANIE 2-3, ZEANAETEPHIR TR, HERFS, IHE
Eh TSR B
234 %

WA 2-1,

% 2-1 Xt AR
Table 2-1 This is a sample table

15 i ZAIibLNN
Rowl 1 2 3 456 78

Row2 1 2 3 4 5 6 7 8

Row3 1 2 3 4 5 6 7 8

Row4 1 2 3 4 5 6 7 8

R o 25061, 35 I ucasthesis F11H /N5 A1 WiKibook Tables


https://github.com/mohuangrui/ucasthesis/wiki
https://en.wikibooks.org/wiki/LaTeX/Tables
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110 110
1054 1051
1004 P 1004
R
959 - . 959
g 904 et e 2 90 -
= 1 = 1
5 8 2 85 .
2 0] < g0 7 ¢
<] o
759 754 7
704 lo—o—a 250km/h 704 o—o—a 250km/h
- —- v350km/h r -r- v 350km/h
651 651
o000 500km/h o0 500km/h
60 60
Py Py Py Py Py Pg Pr Py Py Py Py Piy Py Py Py Py Py Py Py Pr Py Py Pi Py Piz Pig
(@) (b)
110 110
1054 1051
100 1004
951 e e 951
— - o —
g 90] g % -
= E| = -
& 8 z 8
4 g0] -+ < 80
o - o
759 759
704 lo—o—a 250km/h 704 o—o—a 250km/h
v —- v350km/h + ~r= v 350km/h
651 651
o090 500km /h >--e-e 500km/h
60— 60
Py Py Py Py Py Pg P; Py Py Py Py Pi Py P, P, Py Py P; Pg Pr Ps Py Py Py Pi Py
(© (d

2-3 ZTHENE
Figure 2-3 A test for multi-subfig

235 SEXEEIH

SR | AR DS AT /4%, (814055 %25 ] il 4 " Document Preparation
System” I 3Ck, HYEAIT:

1) ¥ Bib #2022 S0k EFRINE] refbib SCFh (M SCPERET Biblio 5
PEICTR), AT BRI R, SO

2) &R5|5%—4T @article{lamport1986document,H lamport1986document E[I A
M SR 1 Tabel (S SCHR LA 6 9 S label, —JREIER - #EFCBET + 403 + b7
U — RS R E0) , A EAEIR SO ] SCHR \citep{ lamport1986document) .
Ak BT

% S0k E S IS SGE S T, iR 13,

GiE AL

Walls %5 (4 L BetsD! fUBFSE, B4R H e FIE . AP 6T, 105
(4, 51 iy e e 0 R BRSO 7,

R SCERBE RIS IR, A0 - BRAE ) (authoryear) . T 4 i i
(numbers) . [ ARIT 4G4 (super) FI7E Thesis.tex 1 artratex.sty ¥/ 523,
PN, ucasthesis 15/t 2 SCRREEL.


https://github.com/mohuangrui/ucasthesis/wiki
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S LHRG IR E LA, 3 I WiKibook Bibliography .

24 EDN{ERDE

WE SO AE artratex.sty IR R K FE MAHN A%, ARG
(1) IESCATEE: JE AN E \linespread {1.25}, ERIA 1.25 fi517HE,

(2) ZFSCERITIE : 1570 \setlength {\bibsep} {0.0ex }

(3) HrERFE: 1BEL \setcounter{tocdepth} {2}

(4) SCRYE R BE XL IR . B \hypersetup

SORS N A48 5 v -

o Rk EFRKIE MR ucasthesis 5 [E R} Kt XA AR ucasthesis

o HLRIK: [EFFKIB B ucasthesis 5 7 KB LB ucasthesis
o JAfK: ERKILITIER ucasthesis I EF} K LHEHR ucasthesis

o MHIEM: BRIFKIEICEIR ucasthesis 5 BRI IS IR ucasthesis
o fR: ER KW XHEAR ucasthesis 3 El A A% XHEAR ucasthesis

o MUK EHF AW XHEM ucasthesis B [F 7 K XA ucasthesis
o FEIK: EH Kb XA ucasthesis B E F K i XAZHR ucasthesis

o MAFIAR: [EIRMK IR SCBIHR ucasthesis 5 [EIFIR B SO ucasthesis


https://en.wikibooks.org/wiki/LaTeX/Bibliography_Management
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£3E PERFREXFHAREFOERSIHEESER (k)

AL ORI AETEER CA MR AR AR b, 03 Rk B 4E R —
R BORE TR, RS R U AR B2 AR, ek
WFSEIT 7 A AT o

AL ORI AE R TAE SRS PRI, B PRHI AL S AKE
P H AL E RS, R ) SCRRTORE . R 5 2R 68 SO RS AE
FHERFERE AL, R AE2A L ST SO B AR , 2 BHIE 5 A1
BrEE IR EHER I

WOk Y Ui e e Y Aol WS S i N 7] o2 VAT o S A 1 i o= Wl S/
b, B CEAESCHRBFNY (GB/T 7713.1—2006) . {Z 8.5 k5% ik
SR (GB/T 7714—2015) Fl €2 AR RE P AR A w61 T R FEy (CY/T
174—2019) SFEZA XbpilE, FeflEafsSE8 W (2021 F181T) o K2-RHf
PivPE R ZE ey (AT IR #RHE &) W85 A AR RS, S5 44
SR, SRR A A E R S EOR A A8 SR E HARKESK .

AP F I 2023 AR IH T2 -

3.1 HEARREKXR

SR SC— M DA USR8 BT AR R I R AU R
A Ul (). B30 ZEIR. MR ). 2o RE R
L e AR A R RIS S HAAE e 2 AR R 5

3.1.1 Hm

—HER A P ERE B G — s, BT A AT

(1) 59, WRBUE IR A FE SOU TR SCE BRI, R R4
o AFFESORREZD, WM IAT .

(2) BSCEH , R AP0 EHARRE AR BRSSO A DN, — RN
25 AT (FF), HESCEH — RN R 150 A8, Bl EIAR . 5
SRR =i d U Ok o S L= e S S N (T N A I /A= v

(3) fEE WA, s P E AL DUEDF & E-PF 5 M (GB/T 28039—2011),
JeCHEE PSS, R, ATEE, ARSI MRS

9
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P, eRE, ZEFRRE. SNEEEAEES BE Y AR AR O, 7
[EXA PNCE

4) 8N, TREHEE SRS . LB RS TAERAL. WA 2
(I (ITAIBSROALE, HAE R TS R), B I EnT, 265 i
SRRV £V S VA X (= A WA S G OF = S Nl I VA SUUZE =R R N2 N A i VA
5

(5) SRR, MAEFRIL (ERE) Sl dl e (M S B
PHIIIERS:  Pespss, S feaniy gt . TR, A9
Wit Ht

(6) ZFLE ., SR G — BRI P G ll 2 s A
FR, SRR B, RS

(7) BFRE, STRBEDFAIICFEBE . R AR, 0 ERREE < BRI
PR X 2

(8) W], BUSIEICHARSE (A T AR A, SRR R . — B
HR AL SR 6 11, AR AIE SR 12 . il 2023 4F
6 A, 20234F 12 H.,

3.1.2  [REVMERIARIZINE R AR

AHRIr WAHRBEGE — AR, FRAIHER RN 284 o AB I ok
RIS, SR BN E 2 A

3.1.3  {HEFMKEIA

VBSOS T SO A SO 2 (Abstract) WA 18 SCHH 2 W AR
WA SO ENE, SRRSO BB E I W, k. gk, B
2 AR SO RIS M BUR BRI AR, AEEH A, BIER. Rk s A E A
B, ARSI SCHR . b SCi 2R TR 222 R iR A Dy 2 e R Ll
FRRE L R BARER . SO S rh S SN I PR R — 2. B2 A T A iE
BEGAAAOE TN, WA TR SR, TR AR 2 BARRE, Bl —
A /DT 5000 5

PR JETEWIA SR R (375 4y) 0 BT T SCIRARS | ARG R T AR,
MIESCHEEERE R, AR 42 30 N A5 B B SR TG . BRI DA 2 Y
FA R AT H AT Ty, 22Tk, rh SO ] ) o SRS BRI
PSRRI Y 5 P SCORBRRT L, EFEENRE, R SGE SRR

10
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HERY R, SIESCHTMNAEES SR T (12 5547 .
3.14 HX%

HSR B AL S SCE SO AN A AR, PARZS%SCiR. Mk (A7) i
HOMSE, AUIETRIRSORE . HaR U Hie S eI . 5. ISREEFS . AR
. IESCEEA R L MBI H =, B x.xx (W0 L1.1) . —ZbRi
T FE, ARG ML, =GR e M A 183
AR, MARERS, BETHXRZ)E, 7igiE. FERERNAFS.
Vel B LA R

HSRM 5 —TT, SIESCAT A AEIES T NP 574F) .

3.15 #SiilE (FH)

WG SO T REYERATS . ARG gk, LTI ERAL. HE
MATRARES:, NSRRI ER. & B S S HEEEAZ , A
ANBIE S, B SO R BRI CASEET . 18 SC AR5 Ui, WV
THFRZE. IECZH, HE—1, SIEXCHMNEESR T (P 575).

316 IEX

IR AR ie . WM. BRcaiie S5 RESEH D

(1) e N ARV T AR S, B A SME BT BCR SR, Ae
SCRT RSB A S BRI Bz I FEEE AT . A HRIE SC4hl
Fo HENE, HEBHSCTRUE, ASTHEERR. BEFORE, AFK
WAFHT AR TAEM B O LAE.

() WXEMRIERLERD, &R, BRI M i
AL WEANHLFr R AT R AR AL, 2l B Pl I DR A A i oE, ok
MRS R MR R Ll S B Rt , 18 SRR LA A AR IIE, A
R ME S ET L, BRI ORI s S B A SRR
FERGTHE” MFBIEARALOL . (H AN UALFRE, I, M
%, G2, FERaM, fRshE,

(3) WFFEEHE X BEAME SO E R A R4, A2 IR0 2 F /NS Y fa] B
B, R, SEEE. I, ORGSR, DBTERERR AR ISR A R, Xhe
FR 22 A (R R B B IN LAZ A R AT, Ul I AR IIUIT 52 14 o BR A T 7 v
MERRDR BT, 4 4 5 IE— BAEAWFT 5 1M HEA TR o8 TAR R A s B 45



FE R BERSA 008 S LaTeX itk

VBRI B A% DX A NI FE IR N BT ISCR Y SRR
3.1.7 BEH

RETEREM RS ERE RS, A a5 S % | fEEMmA
BESUICRZ AL, Wy HE—ERTIHAE, FIT3OR (BRIEXZE), 2%
HRETS 7 B 1 SR SCERG T —— X R, A, 450 2R 57 S22 AR A iy
1M
3.1.8 Mg (&FH)

FEHAIE SN TR A S b sy 8 ez il B A T A
s A% BdRER . RRp eSO AR, SR AE

3.1.9  Eit

X TR H5 A BY5E MBI AR, ARSI Al ie SCARA #I
SN RO A NN Bl . SOt sk, eSSz, ok
A H, HS e SR — 2.

3.1.10 {EEFEHRIEFMBELZRNERNEXSHEMBEXFERBR

VR 18T D7 AL R 25 L 3 R 2 AL A N 2 TAER . #REARIB S
KRR, A1 A5 A AR s (99 10) 5 3R 2 S R 27 AR S B
(T aUm 275 S0Hk) o HARAH E2E AR T DA I L AL SRS AY 2200 K 58
SRR H SEAEA N AR DU A 2R -

32 BEEX
321 RN EARERK

AR SO AR MR SRR, BTS2 AN S
Ky, AMUERFEAOESCHIIEANE, EERF A A0 SO IR IIE . 83]): 2~
AMAHIG, SCCIERG, AR, PORAISE, Bdlanlse, M4, RuEsEsr,
SURMYE, Zia3, EWRal], SCFlm, FkMEs, X", PRI HeRIR
BUEE BN 2R IR . B iE S BT IESSE , R 248 1 IR ICAY B Al
WHRGEH LT VAR, AWM SR B

A=A (A SCIRRIY. g AR Bk BB, A — s R BIE R SCE AN E S 78
BB VR A AT, ROk TRk AR 7 S e rp R O R S L, R
HEMIBFTCR , BB A 2 R s i

12
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22 (B SR AN AR 22 BT, A EE B B R S N AN e AE
BB VR BRI AT, Mok TRkl A 7 S e R — TR I, R
FEWPERIFT IR, HA B R 2 3am sy A o

322 RXFEEMEER

SANE SOV R 24 0 B B AE S IT 4 5B ML 58 AU RHART SRR, A
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