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HEAT TRANSFER ANALYSIS OF CYLINDRICAL
BRICK WITH SPECIFIED TEMPERATURE AND
CONVECTIVE BC
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L i
/ R3O\
S —
".\‘ ;;
N )
PROCEDURE
1 Create cylindrical volume
Menu : Geometry = Volume - Create - Cylinder
Commands : VOLUME,CYLINDER
Parameters : (To be filled by the user)
Axis C1:0:90:0/C1:0:0:0
Radius C1:30:50:0
OutputID 1
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After filling the parameters click apply button. If apply button is not active then you press ctrl+enter

key.

Note:

At the end of the above operations, your screen looks like this.
1ol x]
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[Z3 commands
CI Geometry
D Mesh
D Load/BC
x| Property
D Analysis
D Settings
B0 Post
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el el K= ﬁl

WOLUME, CYLINDER
Axis ICD:D:QD:D"’CD:D:D:D M
Radius ICD:3D:50:D &I
Output ID I—

&
PreWin 2017R2
VSSC/ISRO

||7 AutoExec Apply

Command: VOLUME,CYLINDER
Command: VOLUME,CYLINDER
VOLUME,CYLINDER - Done !

Command:

Meshing using brick elements

x=-80, y=-70, z=0 /

Menu Mesh = FE Mesh > HEXASwept
Command FEM,HEXASWEPT
Parameters
Volume Use mouse to select the volume
Initial size 10
Method Sweep
Type 8-node
Divisions V1(D1):24/V1(D2):8/V1(D3):24

Divisions along each edge can be varied by selecting the corresponding edges and right/left
clicking the mouse point to adjust the subdivisions. Eg: V1(D1)/24 shows 24 sub divisions
along edgel, V1(D2)/8 shows 8 sub divisions along edge2 of volumel & V1(D3)/24 shows
24 sub divisions along edge3 of volumel.
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At the end of the above operations, your screen looks like this.

F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled i ] 4]
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

[oA®&& R~ = |BoOv| /Bl o Bao|v-Ea 5 ¢

Main I EditI Show I Colourl Setﬁngsl T

(L1 Commands @

D Geometry )
(0 Mesh PreWin 2017R2
(] Load/BC V8SC/ISRO
[:l Property
D Analysis
D Settings
D Post

[9lan]-|

FEM,HEXA

Wolume Il M
Elem Size |10 M y

Method  Sweep — |
Type 8-MNode — |
X

Divisions IUI(DI): 24N1(D2):8/N1(D3): 24 M

Mg |82 O] |B]x|&

VOLUME,CYLIMDER. - Done | ﬂ
Command: FEM,HEXA
il FEM,HEXA - Done ! j
||7 AutoExec Apply
—— 1 | Command:
|Ready. Select: A
3 Set the analysis type
Menu : Analysis = Analysis Type
Command : ANTYPE, SET

Analysis Type | HT-Steady State

4 Specify heat transfer boundary conditions

Menu : Load/BC - Heat Transfer BC = Nodal Temperature - Add
Command : HTTEMP, ADD
Parameters

(i)  Nodal Temperature

Node IDs Select top edge nodes
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Temperature | 100

At the end of the above operations, your screen should look like this.

+F PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \testing\convection_cylinder o [=] 3]
JJ File Edit WView Geometry Mesh Load/BC Property Analysis Settings Post Help

o saRaH - || BoOU|syE oelead soiEa @£

j! Eﬂ I Editl Showl Colourl Setﬁngsl @
Commands
il D Geometry .
B Mesh PreWin 2017R2
Bl 513 Losdiec VSSC/ISRO
LI g Property
f— Analysis
iI g Setﬁ:gs
== Post
=
=
3]
o]
2|
|
E HTTEMP,ADD
:| Mode IDs IQT?I].BQ M
ﬁl Temperature IIDD EI Y
ﬂ SetID |
= X
|
ANOPTION, SET - Done ! 4
ommand: '
) | | crmmt oo 4
[+ AutoExec Apply
Command:
|Creahe a solid cylinder /
(i)  Convection
Menu : Load/BC - Heat Transfer BC - Convection = Add
Command : HTCONV, ADD
Parameters  : I'GnFace/Edge | On face
Element Select the bottom face
edge/face elements.
Convective 10
film coefficient
Ambient 1000
Temperature
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At the end of the above operations, your screen should look like this.

;¥ PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \testing\convection_cylinder _(Ol x|

JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

[oeaaldm o |0y sEB cajeaD| s unmEal 2
TI Main I Editl Showl Colourl Settings | ©
—Il[:I Commands @
||| 23 Geometry ) T n—
FETD Mesh PreWin 2017R2

1] Load/BC VSSC/ISRO
#( Property - —
D Analysis
[:l Settings
[:I Post ' — M

HTCONV,EDIT - at

On Face Edge ? On Face —

Element edge/face [1FnmED/7FD/Rs0 &l v 4 —4H
Convective fimcoeficent [0 &
Ambient temperature Imoo— El LX

B &l ||o|2|s Ol |B|x|e 9]0

HTCONV,ADD - Done ! |
HtConv SETID =1 10
HTCOMV,EDIT - Done ! j
B ||7 AutoExec Apply
——1 | Command:
|Ready. /

5 Specify material properties

Menu . Property > Material > Thermal - Add
Command : MATERIAL, THERMAL
Pal‘ameters . El Material Properties IEI
||
Conductivity-X 174
Element IDs All Conductivity-Y 174
Material D 17.4/17.4/17.4/0/0 Conductivivz {174
aterial Data . : . E'__Saeciﬁc Heat 0
Materia.l |D 1 Mass density (RHOY |0
__Teble. |
Load from Library... | oK |
Add to Library... | Cancel |

245 SMSD




~

FEAST™M' 7o

6 Save the project model
Menu : File > Save

7  Submit the job into FEAST
Menu : Analysis 2 Run Solver

After the solution is completed the message “successfully completed’ appears in the
message box.

8 Perform post processing

a) Contour

Menu : Post - Contour

Command : POST, CONTOUR

Parameters
Item Temperature
Type Band
Decimal Places 2
LCS Global Cartesian
No. of contours 9
Scale Factor 1

At the end of the above operations, your screen should look like this.
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4 PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \testing\convection_cylinder
|| Fle Edit View Geometry Mesh Load/BC Property Analysis Setfings Post Help

[oesaRdm o~ ([0 sEB|lcwead|sunEGa @54

?Il“ﬂi"llﬁtlﬁwwl Colour | settings |
_Il [:I Commands = 9.83E+02
d D Geometry .
B0 Mesh PreWin 2017R2 8.95E+02
o VSSC/ISRO
LI [:I Property T.87E+02
— D Analysis
iI (] settings 6.89E+02
=1 =3 Post
_oI > [> Deformed Shape e 5.91E+02
EI > |> Contour
— [Z1 Beam Plots 4.92E+02
|> SectionContour
1| [ -~ 3.94E+02
<l 2.96E+02
2|
1.98E+02
L]
= 1.00E+02
EI Item ITemperamre Vl =
iI Type IBand Vl
EI Decimal Places I 2 _ﬂz Y
LCS IGIobaI Cartesian Vl
I.1 —
No. of contours | 3z X Temperature
EI Scale Factor [ 1 Minimum = 100 Maximum = 982.93
I on Deformed ELAPSEDTIME :0H::0M::DS Al
[~ | Animate Deflection = Finished successfully
ll Command: POST,CONTOUR j
= |l7 AutoExec Apply
Command:
|Ready. plotting... -
b) Output file can be seen in *.OUT
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TRANSIENT HEAT TRANSFER ANALYSIS OF RECTANGULAR
PLATE WITH SPECIFIED CONVECTIVE BC

PROCEDURE
STEP
1 Create 2 points at (0,0,0) (1,1,0)
Menu : Geometry - Key point - Create 2> By X/Y/Z
Commands : POINT, ADD
Parameters (To be filled by the user)
Coordinate Data 0/0/0
Coordinate Type 0
Entity 1D 1

After filling the parameters click apply button. If apply button is not active then you
press ctrl+enter key.

2 Create rectangular surface on two points

Menu . Geometry - Surface - Create > Rect2P
Command . SURFACE, RECT2P
Parameters Point Data Use mouse to pick the two
points
Entity ID 1
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At the end of the above operations, your screen should look like this.

P PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled 10l =|
JJ File Edit WView Geometry Mesh Load/BC Property Analysis Settings Post Help
[o&s aMadm o ~||[BoOU sE| cw|e a0 s «u|Ea !
?I Main I Editl Showl Colourl Seth'ngsl o)
LI D Geometry )
1] Mesh PreWin 2017R2
=] | [y VSSC JISRO
LI D Property
f— D Analysis
i| D Settings
22| 210 Post
g
o
of
2|
| Tl elx]
3|
- SURFACE,RECT2P
| P
=Y Corner Points |P1/P2 M
x| —
= || output> Y
o6 "
ll POINT,ADD - Done ! |
— Command: SURFACE RECT2P
SURFACE,RECT2P - Done ! j
||7 AutoExec Apply
Command:

| Ready.

3 Meshing using quadrilateral elements

Menu : Mesh - FE Mesh 2> QUAD
Command : FEM,QUAD
Parameters
Surface Use mouse to
select the surface
Initial Size 10
Method Paver
Type 4-node
Divisions Click on the each
edges to make it
10 divisions each
Bias 1
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At the end of the above operations, your screen should look like this.

-E PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled . ;IEI LI
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help
[oAesaRad% > «||[BoOy| yE| = ~|caD| s wuEa &£
:I Main I Editl Showl Colourl Setﬁngsl o
_Oll (L1 Commands @
d PreWin 2017R2
o VSSC 1 1$R0
LI D Property
b D Analysis
i| D Settings
:I 5[] Post
H
&
(¢
2
L]
|
-~ FEM,QUAD
3' Surface Il M
E Inital Size |10 M Y
il Method ~ Paver — | |
B_Iﬂl Type 4lode — | X
Divisions |51(D1):10}51(02):10}51(03):10}51(04):10 M
ll Bias I M SURFACE,RECT2P - Done ! |
— Command: FEM,QUAD
FEM,QUAD - Done ! j
||7 AutoExec Apply
Command:
|Ready. Select: Surface /
4 Set the analysis type
Menu : Analysis = Analysis Type
Command : ANTYPE, SET

Analysis Type | HT-Transient

5 Specify heat transfer boundary conditions

(i) Convection

Menu : Load/BC - Heat Transfer BC = Convection - Add
Command : HTCONV, ADD
Parameters

On Face/Edge | On Edge
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Element Select the left side edges
edge/face

Convective 1000

film coefficient

Ambient 1500

Temperature

Set ID 1

At the end of the above operations, your screen should look like this.

P PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled 10l =|
JJ File Edit WView Geometry Mesh Load/BC Property Analysis Settings Post Help
[o&s aMadm o ~|[BoOU sE| e a0 = «u|Ea !
?I Main I Editl Showl Colourl Setﬁngsl o
_Il (L1 commands @
<l -
PreWin 2017R2

o VSSC /ISRO
LI D Property
f— D Analysis f:)
i| D Settings

"= || =2 Post {:)
g
- D

2 LA
(¢
2 P
) 0

HTCONY, ADD
3 ¢
On Face/Edge ? On Edge =
3' Element edgeface IID(D3).|"11(DI).|"12(D 1)/13(D M f:)
El Convective film coeffident I 1000 EI Y i}
il Ambient te tu |1500 jaz]
ient temperature _I X
ﬂ SetID [
ll Command: HTTRANSGEN,ADD |
— Command: HTCONY,ADD
HTCONY,ADD - Done ! j
||7 AutoExec Apply
——' | Command:

|Read\-I /

6 Specify material properties

Menu

Command

Property -

Material = Thermal - Add

MATERIAL, THERMAL
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Parameters :
Element IDs All ot |12
Material Data | 120/120/0/800/1780 =
Mass density (RHO) | 1780
Material ID 1

7 Specify transient general data

Menu
Command

Parameters

Analysis - HT- Transient-> General-> Add

HTTRANSGEN,ADD

Initial temperature | 300
Total Time 25
Time Increment 1
Theta 0.67

8 Save the project model

Menu

File = Save

9 Submit the job into FEAST

Menu :

Analysis = Run Solver

Load from Library...

Add to Library...

After the solution is completed the message “successfully completed” appears in the

message box.

10 Perform post processing

a) Contour
Menu

Command

Post = Contour

POST, CONTOUR
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Parameters
Item Temperature
Time Step 1
Type Band
Decimal Places 2
LCS Global Cartesian
No. of contours 9
Scale Factor 1

At the end of the above operations, your screen should look like this.

¥ PreWin 2017R2 (LIMITED VERSION) - D:\1_TESTING FEAST \testing\HT_transient o [=] |
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

[oP®s RO - ~||[BoOU| sE| &~

o &y 0w Ea @54

LII Main I EditI Show I Colourl Seth'ngsl
1 D Commands

- 3ATE+02
B[] Geometry .
& Mesh PreWin 2017R2 3.15E+02
& Load/BC VW3SC/ISRO
D Property 3.13E+02
[:l Analysis
[:I Settings 3.11E+02
5[ Post

3.09E+02

3.07E+02

3.06E+02

Ttem ITemperamre Vl =
Time Step Iﬁ
e ET—
Decimal Places I—z_‘v_-,'
1o [Gobal Corimson =]
Mo. of contours Iﬁg_ﬂ
Scale Factor I—l hf
-

3.04E+02
3.02E+02
3.00E+02

I™ On Deformed
I | Animate Deflection

Temperature,Step: 1

el & || ]2 |z |2 O (8] |@ 9]0y

L Minimum = 300 Maximum = 316.513

¥ Element Outline _|
o s - ELAPSEDTIME :0H::O0M:: 05 o

!_| o | LIJ Finished successfully j

ommand: K -
I|7 AutoBxec ﬂl Cmeand: e
|Ready. plotting... /
b) Path Plot

Menu : Post - History Plot
Command X POST, HISTORYPLOT
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Parameters
ltem

Temperature

Nodes

72

At the end of the above operations a graph as shown appears in the viewport

WaUET T

Temperature

Temperature
"R
Fm‘eﬂ
25 5 7.5 10 12.5 I‘1EI - I17.=I = I2lJI = I22.5I - I25I - I2?.5
Time

Output can be seen in *.OUT file
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