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FE AL A AP K R B [ AR, J3A% = B
2L X MaxwellJ& T 73 113 H AR 52 Hd B
G3 AT R AL, FE T 18665 X H it — BB IE, Xt 2 4
I Maxwell - i 7 o B 40 AT pR 4. S5 ok, SR R £ 5
X Boltzmann¥ Hi T4 & 73 A1 bR FUT 2 VA0 BT i A2 19 <F
1H 72, BiBoltzmann /5 2, H-#E T 2 A HIHEH, X
PRI 2 . | b, A SRS HE A B A B R TR 58
W TN FETERIN . i m
WA 2N B,

Boltzmann /7 F& & =1 B JF 26 1 B 4T o3 24 7 7,
TR A FRAF A7 bR AL R A R A 5 B 19124, 78 [E £k
2% 5% Hilbertil i X} Boltzmann /7 R HE 4T /NS HUR IT, K
15 J& 1 % X ¥iBoltzmann 77 #2 fif, F1E B T 77 F2 M 1
17 1E H M — . 19174, ChapmanflEnskog#H H il 37
3R 5 Boltzmann 7 F2 1T A AE. S I 3 b 3 5 VA A
[H], {H f 2 4 5 5¢ 4 — 3. Chapman®$ A\ WTE J5 HH %
P 25 oL FE A R FEnskog ) BB, ¥ H R B N E L
fJChapman-Enskog(CE) & J1- 7 1 /7. %} Boltzmann /7
FRHEATCEST M, 1l 45 2 A [F] )2 IR % W% SR Ak 77 2
Ji AR, Gkt B R 2 E R B Euler 724 —FY
fNavier-Stokes /7 F£4H UL & — [ i Burnett /7 F2 4125 1.
FHBoltzmann /5 #2153 23 2L Ak /) 25 5 FR 1) 57 A —
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AR 2 8, B IEMGEE 75k VSRS s b G FR L 2
A P AR MR S I ) U 45 R D% T Grad % 77 V2
FR) A 1) 3R % A 2 B AT 225 SCHR[8~10].

Bl & T HHL R 3D, BUE 3K f#Boltzmann /7 2
BRI 2 KR, A BOR A BTV
SPAE R VRS W T VRS e 1 T VR UL K BB R T
Je& VE I BB ATL 7 Vi—— B B B AU 5 R 2 (Direct Sim-
ulation Monte Carlo, DSMC)J5 12, B AR T] 5 2% M 2 47
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T H T Al T, A S B ) A0 R Od R A T A A e
SR8 I G lE 48 T, AT % (K Boltzmann /7 2 3K fi#
MEFE, i1 4 FIBGK (Bhatnagar-Gross-Krook) #5284 121
Shakhov#i %4 USIRTARG [ 45 11 (Ellipsoidal Statistical, ES)
B A 4146 Boltzmannibt B! J7 F8 3K fi# 75 72 0 4 #%
FBoltzmann /7 ¥ (Lattice Boltzmann Method, LBM) 31
25 HiUE FE 7% (Discrete Velocity Method, DVM) 151, 4
— B Ak 3 17 2% ¥ (Unified Gas Kinetic Scheme,
UGKS) [OVRN 88 #k 4t — S 44k 5 1 24 4% X(Discrete Uni-
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) 8 G B . AR, AR UELBM (0 4 LA T AN
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e 290 [ IS 325 % v s B SIS 280 B R A K 52 PR A,
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=76 % (_) ‘

ey

(oa
R U, B A RO 25 S R T R AN
AT FE. M TR U4, P58 SR E &k 78
PRARFA N, TERH 2 SRSkl b, 20 e 1 2 [A]
W51 7, VUPK RS A A A A, 0L SR

TEAAKZ IR SR R G, AR+ DL @ T8 BE [
53§ R/~ 0.1 nm)-5 i 33838 R AH 3 AN m] 20,
IR I 7R 70 B 2 SR BRI S At 2 Bt — 2 iR K-l 4y
1AM BAE R, A 4E IR R R i R 5. - o1
[B] 2R ZUAH HAE H BB RI T 2R R, 1S
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Figure 1 (Color online) Type curves of gas systems at different flow
domains.
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HiKnudsen#(Kn) R AL 4, 5 SO0 773 E i
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===——, X
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Horp, o %F 52 Bk bR 1 (Pair Correlation Function), £ £
AWK Z AR 1A 4 A #R BL(Radial Distribution Func-
tion). — M1 &, MRHEKn K/, SR S) 25 N4
4 EEL(Kn < 0.001), 1§ #£3(0.001 < Kn < 0.1),
HER0.1 < Kn < 10)F1 H H173F-#i(Kn > 10). Knud-
senZJUBk K, i AR KRR B Y 3

FRERE T S ARTEAS R h X 35 () A T v, b
SR HiBoltzmann /5 72 [ H AR 7 FR IR, HOEH T
£ FKnudsen$. % MLBM 5 7 FINS 5 72 W GEA LT
HELR, VAR s AT RN, AR T ER SR
A 437 35 1] BE BRI 3 388 8RR AR B A LU AN 7] 2208
I, T ZLR A 3 S AR . Rk, AN ghk = 6]
P2 B B MR 2 B 5 SR, T T 22K FH Enskog B %
N N R R N N g e o S N e By N N P N s T
KA IRt — B H & 4RI G| IR KT
YK ) 52 SR AR, 38 77 2275 R8T 3 ¥ TR0 AH LA
jj [45].
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SRS ARG R, HorPr S AL E, €
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BRI IR R R

Kn

)= [ fir.g.0de. Ga)
i) = [ &6 (3b)
%nkBT(r,t)z f %& f(r, & 1)dé, (3c)
Pij(r, 1) = fmcicjf(r,f, 1dé, (3d)
0 = [ B eesirg.nde Ge)
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Figure 2 (Color online) Gas modelling approaches at different flow domains.
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2.1 Boltzmanni=&! 572

— Mk i, Boltzmann 75 F2 J H AR AL J7 B2 vl H ik #
B S ARTE BT A I 8. 1T Boltzmann /5 #2Alf 18 57 1
WIS A AR L EAR 43, 78 SEBR B A8 R R W4k
ilf 42 B B A S R B AR, R 3 44 1 2 JE BGKE
#4121 Boltzmann-BGKAEAY /5 F21] LUK /R AN

Y ove v+ vy = (- ), @)

m

Horh, FoxRIRANI, TRR IR 8], £ V-1 25 70 Aii B

3 2
eq _ m _mc
! n(27rkBT) eXp( 2kBT)‘ )

07 FEA)ZE A9 1k 38 35 4, A7 O B i L (BGK A
2502 G - 55050 A7 B8 KO I T 7 4 2 (g
2198 ) S % (7] I 79 3 1E B 1 99 60 5 Ve 4 5 e,
DAL b TE 725 43 31 1F 8 (I Prandtd 52 L APr = cpu/k, F
e, 95 Fi LA, BT 72 UL 80 77 72 o Prand %

1M1, 5Boltzmann /7 2B # LU0 45 RAFAE % 7. N3
FI| IF #iyPrandtl3X, 7] K F Shakhovi# %! 5{ES-BGK % %
B #BGKIE RS, 54k, Boltzmann /7 F243&E F T 8 7 F
Ak, HAEZ ISR ) R 225 2808 Sk [46].

Boltzmann /5 F (B WS4 7 TR AR n 288, 5 #40)
PR R BAR SB35, R Boltzmann 7 72 A
AR 7 FEABADL 1) A& H AR SR R~ i s e k.

2.2 Enskogi iz KRB FEIR
2.2.1 Enskog/ R Bk

SR AN i 2 M B 2% £ B, Enskog 47T Boltz-
mannJj FE AT T IR, 3E T % B % A IR AR AR
SRS . 43 A R AA R AR 3 BT 7 T 5 T AR
SRR — 2 o A3 1 AR A R e R ) e
AR ] R SRR R B i i RIS e T A R A
FTRE 8L 0 T7 R R R A T R R BT 20, HrE i 41
W2.5.27%5. K@) T x5 H ifiCarnahan-Starling %%
RS O R AR R S . R IR AR,
3T Tl A Bk 1) A7 A2 — € BE B (o), 75 25 %k 1) P 43
T A Bh RN RE R A . Enskog /7 £ 1] AR R N

Fex
E"‘f'vfﬂ“ mt'V§f=QE, ©)

Hody 7 72 4 % iz 38 4 5 Boltzmann 7 72 58 4 — 4,
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HF 97 FE 23T AR R Y Enskog #8331, ic
x(r+ 30K f(r,€)fi(r + ok, &)

Qe(f.) =0? f f ,
X = 3ok f(r. O fi(r - k. £1)

X g+ kdkd¢,, @)

Hrh, g = & — ENWRERE S 7 R AH X EE, k=
(ry = 0)/lry — rIJ9 WL S 73 7 (8] B8 o) &2, £/ A€
Tlf 48 Ji5 43 3 B, 5l AT o S BEERNE A R Ok
¥

§=6+k(g-k), &§=86-kig k. ®)

P T 1Al 45 55 2 3E SR 30, Enskog /7 72 SR g HE FE izt
KFBoltzmann /5 #2. 4K F Chapman-Enskog /7 ¥2: 3K 15
Enskog /7 #2 FT % M. i iz & (1, % Enskoghl 4 5 +
N(7)TE 25 0] A7 B ridk 47 Taylor & JF H R B & —Fr, 45
BN

Qp = xQ0 + QO ©)

s,

V(.5 =0 ([ (117 - £rog- kaka,

V(s p) =0 ([ k- e+ 79 10)
b 30O f + [l - kdkdér,

WL TT TUAHE R B, QO(f, f)RIJyBoltzmannfilf 1 1,
R S ARy Fim AR A WS TR S R — B
TRQW(f, £HNFRAES A5y F () J5 HAEf. X T4 i
SR, ¢ - 1, HRAEIE R R QW (f, £)rT L2,
[X . Enskog /7 #21B 1k #Boltzmann /7 #£. 75 5 2|3k J& i
Al 48 T3 3 2 AE 1 % FE A 0L R A H, T Knudsen#l 5
AR R T, TR i IR AE B, RS Kn A
SRERR, BY AR — M AE P 1 25 B il Rtk m P
1725 73 A1 R HOE QWD (f, £ B 23 A7 bR EL K peafR
AQO(f, ), TR EIQO(f, HIIERERIER N

QIS f) = I = —nVoy f

c- [Vln(n2)(T) + g (02 - g)vm T]
X , (11)

3 ZCC:Vu+(CZ—g)V~u]

Hi, C = (m/2kgT)'2c NI B 5 T 3 8 5h # E,
Vo = 210 /3. ZRIEREMEZE S B @z
B2 FH.

— Sk 3, Enskog /7 FE(f M Ja 4 4 5 FE) H %
RS T BRAR TSN (R 25 FE 43 T [ AR R 51 D),
SIS PR ERI R — 3, [A Ik, Enskog 5 FE AR
[ AR S A T s e

2.2.2 HTEnskogl5 FEHILuot&El

5 F Enskogi % SIS, Luo T4 25 iR JE
HAESALBMEL . b, 5(9) Qo FHBGKAE RLAX
Q) HAR B HIr A FRaA 20 1) A e i AN B A Tk
H o7, 432040 BB AR AT
of F

S ALV [+ SV f = X (f— [ nVox [TV In(ndy).
ot m T
(12)

Bt ), Luo PO iZ R 1t — 25 0 M diE H, TR Enskog
B SRR DR G T IR 5] 77 BAR A FL 5K
SRR TR B IR 45 R, 159 3 3SR [ SR I B
By, ZITERAL2 5T VR A,

2.2.3 Shakhov-Enskogi&#!

Luof B1(12)4% & A T %5 & it 2, H %2 & T 5
ELBM i FH T3 3 2L AN W] R i A i 3l B4 o,
AH S LBMAE 8 6 2 4b P 5 Knudsen£Y AT imMach % (7€
SXONAAMTUE u s 75 e B HAE, B Ma = u/cg)tEHL T
YR i iz i) /. Wang 56 A BUEE T 55 %5 S AR #E 10
it A IR A 25 SR AR ST i s Y R SR AR Y, B
o R

or m
Hodr, Q& ShakhovAll %Y, R

Ve =xQs + 14, (13)

— 1 e C'Qk C_2
0, = = |(F = /) = 90 = Pg o (RT —5)},

(14)

Forr, ProgPrandti$, py = nkg TN TR TTHE,
R = kg /mAF5EE SRR ARHE R @ RARMa
B s b, JF 5 PR s 77 a5 R DX LE, Rz A Y
FA RAF B vh HOR BEMTH 52808, 9 AR S il 26 A T
AR TR B TR BE 1 AR,
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Busuioc P34 7§ % S f&Shakhov-Enskog-LBM
B, il 5 61 77V SR A Enskog /7 #2485 R #EAT X
LSRR /AR 1%, A B T SRR T SR
JEABSE, WP TR T AR 2 B, Bt = W07 1%
WS ik firie R3S Enskog 7 FEEE A —ELL

2.2.4 EERFAFIMEAIShakhov-EnskogiR &Y

4 1% #| EjEnskog /7 2 — £ fi 12 & L, Su%%
N B45%f Shakhov-Enskogh# 1 HE 4T 58 3, 1 7206 Al 48 130

O R S E M RE R BCA SRR E o, 19 B W R AR
Zith
af Fex[
E +§ . Vf + " . Vé:
) mc?
= xQ, —nVox f59 [c -Vin(n“yT) + (SkBT - 1)(V . u)]
+ 15, (15)
o,
IL,=V. [feq@(v : u)(c2 - E)c], (16)
Po 2

Hor, up AR TR M. RIS, 188 2 R T Ak
T A BE T A ELAE ] S 3O % R LR, 1H LA
R 5Enskog /7 12 UL S AUAEER 73 -1 5)) /) % B4, (Pseudo-
Hard-Sphere Molecular Dynamics, PHS-MD) 53145 5.1
A RIF. AHAZRE A 25 &SR 7 1AW 51 04 F A
S A BE T A 1 3.

2.3 Enskog-Vlasov5 12 R E IR FEE 54
2.3.1 Enskog-Vlasov/3#%
_F3REnskog /7 2 KA SAR B 7 FEAH RS MR T

IR 31 3 F. AR, A T B A7 T Bt
ST 15 59, B

Foy=-V [ f n(r +r')ga(Ir'hdr’ |, 17
r'|>0

Hdr 1PN TR, ¢u N T2 W 5] 35, AT AR HESE
B S A4 43 1 18] AH EAE F # €, — % 7] B Lennard-Jones
L)W 5| F335 5, B

¥l <o,

O,
Gare = o \6 (13)
— degg (—) , I¥| > o,
r

Horh, e N Z M BEAEH e &S5 2k 2%
W 51 7 %o il 42 T £ 52 M, K 23 TR 51 77 2017
% F|Enskog /7 #£(6)4 1 i, AT #5341 T Enskog-Vlasov
J5 Fg 56571,
CZ_]; L EV+ Fextn':Fatt
BT %I, AR A 52275 58 & — BN 7 3 Qi
AT TRIAK, 759 2 FH N () Bl P 2 A

— >k Ui, Enskog-Vlasov/j #2( S H 5 G 84 7
&) [E] B 2% i 2 A BR AR R ARRE A0 43 ¥ [A] S B 51 77,
575 B0 b LSRR — 2, I, Enskog-Vlasovy
FEABLAO ) o LS SR P s e . gt =2 1, BT
o R L S AR AN R K 2 R ) 0 s R B &b
PE TR 20A, B B AE R T R AL A R A
FRHE R NN 53T 5 7.

Vef = Qp. (19)

2.3.2 E T Enskog-Vlasov/5FZAIHetE H)

He %5 N\ BSUEL T4 25016 Fl Mk by 2 Y A5 iR R 22
AR E HBoltzmann /7 72, H i AT A TRAAFIRL
N H Enskogi 25 AR BEAR AL, 751 [ AR W 51 IR
P73 37 BB B, JEH 9 & 1 3L (R 1R B &5 20 1k
M. MAJR &, %1 & Enskog-Vlasov /7 FE 45 &
B0 EER. 1T P AR AL T R 20024F, He%s
N PR A Ry e B AR SF IR I 00, 7 4l 7y 2 AH R
PRLBMAR Y, I INER 1S _FIE B Z A 1 5 A #4) 25 — 3L
PE. BTE 75— BOME 2 18 A 1 4 s 300 78 - A
W PRAB LN 5P AT S O 22 38 — B R, 1A
X Ailf 42 T % FH 5 Enskog /7 F2 A [F] ) 4b B 75 v, BIGHlE
1 5 Taylor e F1- 3 Or B 22— B Tt [ o {140 4% 55 2% [
AR FANK, Ko 5 4T Taylor B ANV 1435 11 3R
E(17), 152531 1A 51 IR KB N

FY¢ = 24Vn + kVV?n, (20)
Horp, k2 59 -0 5] 773548 G 1 4, B

a=-——

) Ga(r)dr,

1 r>o (21)
k=-¢ f _ Pgulr)dr.
[tk He 27T LA g

of Fext'*‘Fgf
E+§-Vf+T~V§f=)(QQ+I1. (22)
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HI T BB TSRS B8, WIS IR 2y 1 [ AR
HeJw A R S| B AL, R R B,

(Al b 7E 22 AH LA F0L, R 3 SR LBMEE AR J5 [HI A )32 B
i 160-631

2.3.3 Enskog-Vlasov-BGK1=EE! Kz 25 R 43 #fr

Enskog-Vlasov /7 #2 5 H A5 44 75 F% AT 9F 52 44 B
& ) S AR RN, 5 H AT K SR B/ 5 B g R0
AR HEAT I AE. ShanZs N 1O4% F 4 130 1) 2%
L AUL A 9T 0 S SR LR 90 K 8 3 R R ST 1 IR 3 )
J, 3t 5Enskog-Vlasov-BGK (EV-BGK)H B Jy 4 4% 3
BEAT X EE. o, MDA SR 12-6 LIfE 3432 Enskog-
Vlasov /5 2 H 43 7 [8] 1A R PR R RN AR 51 77 4E .
7 L8RS IR LB, MDD, A6 AR 431 it T Nosé-
Hoover#ift; /M WA A th | Enskogfilf i & -F Taylor & I
M IR e VBGKAL Y, £33 40 FEV-BGKAR AL

of
ar “Vef

= X = 1) = Vo e - Vi + nVy),

Fey + Fyy
+& Vf+ ————
§-vf m

(23)

W 50 R B, EV-BGKAE 2 58 15 1 iy %1 il <44 i i
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Figure 3 (Color online) The distribution of attractive, repulsive, and total (namely the superposition of attractive and repulsive forces) forces among
fluid molecules. (a) EV-BGK model results and (b) a comparison of the total forces calculated from the EV-BGK model and MD [64], in which y is the

direction perpendicular to the solid surfaces.
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Figure4 (Color online) Correlation between the total force and density
distributions. (a) Total force distribution; (b) density distribution [64].
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Figure 5 (Color online) The flow region division (a), the velocity distribution (b) and the apparent and micro velocities (c) of a nano-confined Couette

flow [82] (permitted by the publisher to use).
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Figure 6 (Color online) The energy corrugation over a graphite solid at the equilibrium surface (a) [82] (permitted by the publisher to use), the surface
diffusion of gas molecules hopping from one adsorption sites to another (b), and the surface flow of adsorbed gases and bulk flow of free gases (c).
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Figure 7 (Color online) The comparison of Guo’s hydrodynamic model (46) and Monte Carlo simulation for density distribution in nano-channels
with H = 2.50 (a), H = 3.60 (b), and H = 7.50 (c) [93] (permitted by the publisher to use).
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Figure 8 (Color online) Model comparison for micro slip velocity of nano-confined gases (a) and velocity distribution (b), where it = u — u; and Shan

model refers to eq. (44) [82] (permitted by the publisher to use).

ML . ER. B KKnudsen$ A %, 5
TR PETE O, Ha i /N TMDE. 76 A [F] 8 P
FAF T, Glasstonets B 1 55 45 B i MDD, 11 :X(44) it
He R EMDEW) & RIF. 286 KM K38 T %
77 FE(46)FN 11 F& 10 5 4% 1 (44) T B 90 K 25 1) 52 R S Ak
TEAS [F) I 98 VR 2% A T AR B2 9 A, B8, Guofti A
EMDZE R W6 R4, NST7FE45 B ZMD H 5 1 18 14
To %, Wb,

4 SEEFREKRBSNA

T SCESRAR 77505 R (28) & I 2 IR AR
LR B, (ATCIE R R AR T RN, AT E e
i F A B Knudsen 4 (¥ 44 K 2% 18] 52 JR UK 2 g —
SRS E A SU(DUGKS); 285, JE T4 45 R i 24
SRR LA R TUA SHEAOR AL B s LEE.

41 PRZRSFBHG—SEEFRN

DUGKS#£20134EGuo% A\ PO-9814 th 1y B A5 i i3t
PRFFE R EE 7 7%, o] DABHT B Kn N SRS, N
THE T, B 52 BR 2 (] AR B R B AL (26) 4 'S R N
TP
of
ot
2 J8 B M B S AR A bR 2 25 P S AR I (Kn o
1/p), AT LUK FHIE LG R AV f ~ Vere, b £

1
6V == (f = [+ “7)

~HN
Fext+Fatl+ng f—u

=|—— —VyRT(2A Bn)| - Z——f.
7 - VoRT(2Ax + Bn) RTf

(48)

ESRE A= e R N L I s N Y F A g DA
L3-8 o3 5 A 7, F3 R Strang 70 80535/ 41 71
TiF #s & IR AEDUGKS, 58 0N 52 FR 2 [R] A4 3 B 2
RS TTRE R R A

K FHDUGKS 3K figf 4 K 4% 8] AR 3 B 2 45 2 5 7,
FFWF FC R b AE A S8 A A 5% R B IR S ik 48 R AL Bl IR
RO A SR A YRR ST 2E R D T T AR, BRIR S e
ANTE R TR AU YLK, AE [ AR T R A — e fEAE S (K9),
DR b A 8 s 1 B TR A 2 3 A 3R Dl I L AT R RS L.
10%5 HY FFGELE Ao 58 05 A1 e R 615 K 48 v 5 B R P2 7y
A1 LSz 52 PR 2 () A4 Bl B 2 AR AIMID &5 R 3T L, o
ARV A R A SRIG RGN EEZ R ER T
B IR 95 A 4, 3K A DR 9 A sl O vh sk S5 1B D, HE S
B, DRI [ A P e, el 25 R, A R,
Xof B e B A PR 5 CBT R BB AN R S T RE B S He 22
5, M, BRIRAS I HEA ik, HANR 7 ANE R —
P[RR B 325 TR, R R AR A i A ) SRR
AR By A, SARBRIRES 1 h R i Ji 1
FEIT e, SO LR — D A, X B4R /N, PR
JITTR ISR P V22 2 P AR

R, FBEfE A S A B g rh iRl sl A BRI R E,
T gk PR %5 ke 24 v R G2 3L 3l 50 T % 0 T T PR M A
ARGERE A 2806 T BRI A (0 35 Bk, FLA s A Bl Sl 1

224702-13



RS, PERE M ¥ RE

2024 FF 54 B2

[ R/, BT RCA B R B v, FGEAE AR EBAR /N Zn 7
MR AT SRS MR, R AR RS M, BRIRAS [ R R
T 5 SR AR 5 o0 A, TE R ELIG 3 A Bk o A, A IR
Bk, WX B> T RE R = A BOCRERR, H 75 ZERK
AN RE T IR A BER A, RN T . BARIX
ASCFH ik B 5 e 4 R A R RS 52, {HL IR S5 18 5% T
SIS EAA — R, RIURRES 2 B35 ) SAIe 7%, B0
(53 F R HEURE B2 B o] 5 30O RS i3, 0% TR A
SR VR AR T A] 226 SCHR[100-104].

(a) (b)
A BRIRES
lﬂ%{ H H i35

9 (W98 FERZ ) Y 6 Ay 0 352 55 () B IR 15 8 5% (b)
sl U ERAT R A 4R

Figure 9 (Color online) The methane flow through graphene (a) and
calcite (b) nano-slites [99] (permitted by the publisher to use).
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Figure 10 (Color online) A comparison between the nano-confined gas
kinetic model (26) and MD simulations for density and velocity distribu-
tions across the graphene ((a) and (b)) and calcite ((c) and (d)) slits [99]
(permitted by the publisher to use).
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Figure 11 (Color online) The effect of gas molecular size (a) and the effect of real gas and gas attraction (b) on the non-dimensional mass flow rate

[108] (permitted by the publisher to use).
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Figure 12 (Color online) Contribution of different transport mecha-
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The gas kinetic theory explains macroscopic fluid properties based on microscopic molecular interactions, and has wide
applications in aerospace technologies, microelectromechanical systems, and industrial processes. The Boltzmann equa-
tion only applies to dilute (ideal) gases as it ignores the gas molecule size and molecular interactions other than binary
collision. Starting from the Boltzmann equation, the transport mechanisms of dilute, dense, real, and nanoconfined gases
are discussed along with their boundary conditions. Compared with other gas kinetic models, the nanoconfined gas kinetic
model produces results consistent with those of the molecular dynamics simulations at the microscopic level and recovers
the continuum fluid dynamics when the nonequilibrium, real gas, and confinement effects are negligible. Slip dynamics,
real gas effects, and transport mechanisms of nanoconfined gases are numerically analysed. Finally, the limitations and
possible directions of nanoconfined gas kinetic modelling are briefly discussed.
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