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© Heat Transfer in Pipes
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Rarefied Flow
article Tracing for Fluid Flow (fpt)
Zg Fluid-Structure Interaction (fsi)
i1 Heat Transfer
@@ Heat Transfer in Solids (ht)
122 Heat Transfer in Fluids (ht)
~{® Heat Transfer in Porous Media (ht)
1M Bioheat Transfer (ht)
4[] Heat Transfer in Thin Shells (htsh)
# i Conjugate Heat Transfer
#-19° Radiation
+-%' Electromagnetic Heating
".Z%& Heat Transfer in Pipes (htp)
+- €8 Plasma

g
Selected physics

=& Non-lsothermal Pipe Flow (nipfl2)
\@ Heat Transfer in Solids (ht2)

Dependent variables

Temperature:
Surface radiosity:

= ationary
[, Time Dependent
=2 Custom Studies




arameters

Value
47315 K
288,15 K

Expression
473, 15[K]
288, 15[K]

Name
T_init_mold
T_coolant

Expression Unit
T_coolant+{T_init_mold-T_coolant),,, K

Nare
T_inlet

Description
Initial temperature, mold
Steady-state inlet tem, .,

Description
Ramped inlet tempera, .,




v IMpo

Geometry import: _; CADO” A-I 75."/5' —é Com50|0“ A-I
| mphbin Tt 2 X H3W =

Filename:
'mold_cooling_top.mphbin
v Selections of Resulting Entities
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« Ubject lype

Type: ]Solid—vl

+ Size and Shape

Width: IUS— m
[ m

Height: |p [

v Position

Base: [Center ¥

x [0 Im

y: 0 Im

z o0 Im

+ Axis

Axis type: {Canesian




®y-plane
z-coordinate:
[de-2

3D projection:

Entire 3D geometry

[]Draw on waork plane in 3D
Selections of Resulting Entities

[]Create selections

B Work Plane 1 {wpof)
# ¥\ Plane Geometry
-y View 2

T [&) Copy 1 {copvt)
Rotate 1 frof /)
w4 Form Union (#n)

hdatariale




Model 1 {mod't)

= Definitions
%, Cooling channels
1+ Boundary System 1

w-K View 1
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. 1 B
& Silicon A iQ Rotate 1 (rof!)

@ Polysilicon g Form Union ()

&8 Solder, 60Sn-40Pb

#8 Steel AISI 4340 @ Materials
&8 Structural steel

& Titanium beta-21S & Water, liquid (mat/)
PR nostr - & Steel AISI 4340 (mat2)

@B Water, liquid :

@ ¥ AC/DC : -8 Polyurethane (msfd)
#-4 Batteries and Fuel Cells :

#= Liquids and Gases

#-u MEMS
( | 1]

Phase:
Edge Selection
Fropery
+ Thermal conductivity
+ Density tho ka/...
+/ Heat capacity at constant,,, Cp 1540 JAk..

» Equation




@ Material 4 /maf4)
= S& Non-lsothermal Pipe Flow {nio#)
i Fluid 1
i Pipe Properties 1
= Pressure 1
= Temperature 1
i Initial Yalues 1

» Equation
+ Pipe Shape

Round
Inner diameter:

b [ e |

+ Flow Resistance
Friction model:
Churchill

Surface roughness:
Commercial steel {0,046 mm)




-2y Initial Values 1
~x Inlet 1
=1 Heat Outflow 1
=1 Wall Heat Transfer 1
1 Internal Film Resistance 1
|-\§@ Heat Transfer in Solids (As)
654 Mesh 1

Edge Selection

Selection: | Cooling channels




B Heat Transfer in Solids (A#/
P Heat Transfer in Solids 1
2% Thermal Insulation 1
P Initial Values 1

o Heat Flux 1

£25 Mesh 1

2 Study 1




=-£58 Mesh 1

Results
@i Data Sets




» Study Settings

Times: @gge_@ég,ﬁﬂﬂ) s

Relative tolerance: []
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Time=600 Line: Pressure (Pa)

4

A 1.1945x10°
x10°

¥ 1.0133x10°




Time=30 Arrow Line: Velocity

A 21612

2,16

2,125
v 21243




A 324,55




Surface: Temperature (K)

A 443,44
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SOfioR 2 2F =

Time=600 Isosurface: Temperature (K)

A 346,46

346.46




A mold block=s Moo= M 2=k =%
blocks MRlI=1 25 =22 HelIF QLIS &1HF)

Surface: Temperature (K) Slice: Temperature (K)
Surface: Temperature (K) Line: Temperature (K)
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%, Molume Average 1
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=sc|Fd et s 220 473K =&, 10L/mine| A4 =
I, surface roughness 46um 7| 2712 F{ .

Line: Temperature (K) Surface: Temperature (K)

2% £of 42t 5D 2
T XFHDEK S X
0| 40= A= xf0| ',

¥ 404.92



Time=120 Surface: Temperature (K)

A 458.42

¥ 32435

2= < surface graph. Dialog box 0 cooling
channel ] &= A AO| 2 Eg{LtC}.



Surface: Temperature (K) Slice: Temperature (K) Surface: Temperature (K)
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Line: Temperature (K)

A 349.76
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d4 A0 SE= TA = 2 AE =Rl
2ol F7r 2= ol UL

Cooling condition 0| M &= 7| A| = £ Cf
E AKX USTE ZHOLEU =

I—“7”\0| 75, Io| & L £ 2] roughness,
mold A SO UL,

<& X :Fundamentals of Heat and Mass Transfer (5th ed.). Hoboken:
Wiley.>



‘Mold Material

ESteeI
gSteel
|Steel
EAIuminium

water flow rate(L/min) surface rougness(MM) 102= T (K)

10
20
10
10

Average temperature {K)

— Steel, Qu=10 lit/min, e=460um
— Steel, Qv=20 litVmin, e=46um
— Steel, Qu=10 |ity/min, e=46um

~ Aluminum, Q=10 lit/min, e=46um | |

1
200

1
300
Time (seconds)

0.046
0.046

0.46
0.046

333
325
328
301




— Aluminum, Qv=10 lit/min, e=46um
Steel, Qu=10 lity/min, e=460um
Steel, Qv=20 litYmin, e=46um
Steel, Qu=10 litymin, e=46um
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200 300
Time {seconds)

2o JefZEFE 340K 7| 3 Hot= 2=t 7Y 6HH
Cooling timeO| Mold materialS HIH = AL 67%
Flow rateS HIR & 85 17%
Surface roughnessE HiEl & 8% 11% &2 2tCt.
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Thank you for
S,
Istening!




