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Navier-Stokes Equations
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Navier-Stokes Equations
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[Pressure Distribution]

FLUID FLOW
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[Velocity Distribution]
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S A} (Radiation)

Conduction Convection
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Conduction through a solid
or a stationary fluid

Convection from a surface
to a moving fluid

Net radiation heat exchange
between two surfaces
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L ||
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Meving fluid, T,
ql’f
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Surface, T;

=
30\‘ Surface, T,
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Conduction : Molecular interaction

Convection : Fluid motion

Radiation : Electromagnetic wave
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£ Th heat flux AT =T, — T,
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©Q, AT AT
A %= 28 S ax T Fax Dims) = W/m?)
., oT
Ax Tc Asdx = 0, 9x = _ka
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k : thermal conductivity [W/m-K]




sodium (I) chloride

Phonon (lattice vibration)
: Oscillation of atoms about their
various positions of equilibrium

Conductors.. <> Dielectics
: Free electrons
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<Natural Convection> <Forced Convection>

Warm

Fan’s P-Q characteristics and the operating
points depending on component density

P low component dansty P high component density

Air pressure

https://www.engineerlive.com/content/design-system-cooling-using-dc-axial-fans

https://slideplayer.com/slide/16931023/
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av 2 ov 2
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— mx + cx + kx = F(t) A S —
Unsteady Nonlinear 2 Order PDE . Unsteady Nonlinear 2 Order PDE
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Navier-Stokes Equation
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15t Law of thermodynamics
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-12600.0000 465
-12600.0000 | 470 X {lTllTl}

-12800,0000 470
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Tracker Moment (GC u.rvae)
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T 04202 -026 03 -033
g [ s 015 on 031 o2 on
£l s 0 o0m 06 T
= H 075 081 056 100 043
8 143 113 119 128 153
<110 -0.85 -055 -075 -0.68
& 091 -0.60 -0.40 -051 -0.45
;| 3 an o on 015 1
< 020 01 012 007 _-008
- 205 00 207 oar oo
£ & 0 02 a1 01 013
H 0 o0 026 0z 01
= GCha 155 078 042 025 029 021
Figure 7: Load cases, tracker moment, 20° tilt
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Mass
Linear
Kinetic 0 (07 = 0y Moment <
netics i ( tJ ]l) { mentum Anguter
Energy
Kinematics u; or vy (y‘- = u‘)
state relationship 2 = f(7, P)
Difterential Integral
eders e Constitutive law 0 = Ciji1 Ex
Strain-displ. c :
relationship equation or Dijkl skl

EU or é,‘j
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SHELL STRS
VO MISES TOPfBOT , Njme~2
+213.94
0.0%

0% 085 072 A7 104 0% -084 07
2093 081 0% 066 083 QM 075 07

A 7| Eo| HAHBE |

+196,11
0.0%
+178.28

_+160.45

Perimetes Rows

078 046 037 035 050 034 034 031
113 078 065 05 085 0X 06 058
1% 107 091 0M 115 105 092 OR

i1 103 o i 1 0
0% 02 012 0% 028 03 02

S 065 00 Q1 023 020 016 01

0% 027 0N 003 -013 00 -005 -005

057 006 002 0 -004 000 002 -001

Interior Rows

Downforce

081 061 04 025 0235 031 03 0B
091 0S4 035 017 019 020 02 01
088 03 018 006 008 005 003 002

O8f 017 002 002 003 008 010 -007

I 551 7R 1 (ARIIE SO0 ) (mi)

14263

+124.80

0%
+106.97

Wind
Direction

77777T7T7777777 777I77777T7777777
G = 0613CKKM 9 4085 1x0.
K = 085 Bosure | Q = 77 N
X 100
z = 150 m G= O08
v 2500 s
K= 08 P = GGG 2
|
Wind Direction, y=160"

Clstructed Wi flow,

Rib £

Rib 4t &7t

1213.94 MPa » *165 MPa ...

— o e e = =

124,29 MPa { *165 MPa ... O K.
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® General m Modeling
- Situation .
RIZISS 2 Al Glgol OHE AT At sas
S e Dead Load (AIE)
Earthquake Load

——spactral Response Accsleration, 5a (0.58)

Procedure Governing S Fares . .
(ASCE 7-16; KBC-16) Equation « Consulting Solution
LHZIof chet S 30 MY B4 = o
MMl AleM HE

S o T

—— spectral Respanse Accsieration, 52 0.3g)

o

I « @oLEy
Equivalent Lateral AISC-ASD (Stress Evaluation)
Force (ELF)

Procedure
(S7r8 =8l g

Acceleration, Sa (g)

Period , T (SEC)

+ 600-SI-INF-001E5 0| 8% SEHAHEH &}

- + Stud bolte| 2
o alysis _Flelds _ Smo my = A
r Static Analysis m Results ijjiEAcé o F
. Soe se Spectrum Analysis -=

Modal Response

Spectrum Analysis F—S.M S Stress evaluation ]

%Eiiﬁ*‘ﬁ E.:*.aﬂ*ﬁ* 2 i
To Ts 1.0 T T (Secj -
.
0N G 136,59
s
Uy ks
. 0. nm
Seismic Response MU, N .
ot

History Procedure = MU+ cU o Wi - -
0
(SEEHA 3 + KU -0. 15222
= t (sec e

AlZHo| 23l &) 0.4 . ‘ . ‘ . ( X )

0 10 20 30 40 50 60




H| | SAAL] - @BZ HBA| LR A

- Situation m General m Model
TAE Lifting A 0| SA| FXROHEH
%‘E + Km/h

T seq,

* Consulting Solution
2l= g =AU0j| thet T x84
a7t5/445 2U0Mel T84

TEUS B U e 2y

Corner casting

v

* Analysis Fields SEA AR 2H K|
- MY RS (Linear static analysis)
- =S EsHA (Transient response s stes
VOM MISES TOPJBOT , Mjmm~2

m Results

analysis)

SHELL STRS.
WON MISES TOR/BOT , Nfmm”~2 .

0.0% 0.0% 0, 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | 100,0%
+235.52 +196,26 +157.01 +117.76 +78.51 +39.25 +0.00
+215.59 +176.64 +137.35 +88,13 +58.88 +19.63 #

[DATA] 21, SHEHSNY, INR=0(LOAD=0.000), [UNIT] N, mm
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H|HAA| sH A A - 7Soll A

FLUID FLOW

VEL. XVZ, misec
+70.0
+64.2
+58.3
+52.5
+46.7
+40.8
+35.0
+29.2
+23.3
+17.5
+11.7
+5.8

+0.0

[Fluid velocity distribution of the mid-section]

[Fluid path]

Eigenvalue analysis result Resonance
frequency
(Hz)
PERCENTAGE MODAL EFFECTIVE MASS 5
Mode number ~ X-dir. Y-dir. Z-dir. Resonance "

Freguency

1 0.00% 0.00% 0.00% 13189 Hz 15.0
2 30.44% 008% 0.00% 21126 Hz

3 0.12% 17.64% 0.03% 21953 Hz 120
4 001% 002% 0.00% 23495 Hz

5 000% 59.45% 004% 38515 Hz 90
6 001% 003% 64368 Hz

7 005% 9a11% 743% 7.5981 Hz 60
8 39.91% 001% 002% 80957 Hz

9 000% 000% 0.00% 9.9566 Hz 20
10 000% 212% 2052% 105746 Hz

" 6.08% 000% 0.00% 112883 Hz 00

12 561% 000% 069% 13.4688 Hz :
13 298% 000% 164% 13.8034 Hz
14 000% 003% 006% 156218 Hz
= 5% mode shape (Y-dir.) * 6" mode shape ( )
L L

Resonance frequency : 3.8515 Hz

X-direction

Y-direction

Z-direction  m—— —

Resonance frequency : 6.4368 Hz

2nd resonance frequency : 2.1126 Hz
&h resonance frequency : 8.0957 Hz
23, f, 43

10.4H:  15.6H: 20.8H:
319 resonance frequency : 2.1953 Hz
5t resonance frequency : 3.8515 Hz

Mode number

= 8" mode shape (X-dir.)

Resonance frequency : 8.0957 Hz

: Resonance range

: No resonance range

6'" resonance frequency : 6.4368 Hz
10" resonance frequency : 10.5746 Hz

5 23,
125H: 162.5H:
2131, £ 3,

= 125H: 162.5H=
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TEMPERATURE , [T]
———+8. 26847e+002
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| e 320224002
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Z-1X 1-Way A

HA Ar2d]

Anchor

Brake lining

A H9 Brake Fluid
o4 &2t 2= 237

, Web

~ Hub

Bearing

Piston & Cylinder Brake
cy

Brake Fluid Temperature

300
270 ||™= Drum Input Temp.
240 == NFX Output Temp.
B 210 Brake Fluid
E 180 2 233
& 150 : -
& 120 — No. Fluid == (Dry) Zod(Wet) HEAF
- ] 1 DOT3 205C 140 C Z 283
/‘-—
] 2 DOT4 230C 155°C the 18 S8t
0 300 600 900 1200 1500 3 DOT5 260 °C 180 °C ﬁEz 9'-
Time (s)
% Vapor Lock : 22[0]|340] Z=AIA| 2271 &5510] 421 7122 Q15 22§|0]3 4&50| A5tEl= 4
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Condition Input data Max. stress on nozzle(2|7| 2= 25%) Max. stress on nozzle(2]7| 2% -10k)
1) SIH2E
:366.41 °C
Operating 2) Gas side 2
Max. :504.38 °C
3) FUHEN 2z
: 247.00 °C
1) S/HEE
:234.91 °C
Operating 2) Gas side 2%
Min. £ 504.38 °C
3) FUHEN 2 f
:247.00 °C #16 nozzle : Max. stress : 287.07 MPa(316.64 MPa)
£ XA _ N i Life time
27| Sass | duSs | sumn [m=essm | | | || osss | Fatioue (years)
ecxH s =°55 =co Sqr (MPa) Sps (MPa) ek f S.i (MPa)
1. max (MPa) | Stmin (MPa) cycle 3.53|/hr | 53/hr
25 485.82 22942 256.4 390.0 1.0 17117103 217.94 1.43.E+04 0.47 0.33
-10 545.41 287.07 212.7 390.0 10 | 1.7 (1.7 103 219.59 1.40.E+04 0.46 0.32
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Temperature distribution Deformed Shape
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Try to be an engineer, not a technician
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MECHANICAL
TOTAL
SOLUTION

CAE X|Al &4 CAEO'" EH%H E‘l Cél'_Tl_ élIEI-E?
c HE. | = CAE 2|4 3§ a4 dic]§
S w=ap > https://www banditong.com/

3 7122 W CAE AIE S SHeO||!
MTS & cAE S8 &24 'MTS'
HI27}7] ) https://www.midasmts.com/



Thank you
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Call: 1577-6648

E-mail : mts@midasit.com




