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CONDUCTION ANALYSIS OF RECTANGULAR PLATE
WITH SPECIFIED TEMPERATURE

PROCEDURE

STEP

1 Create 2 points at (0,0,0) (1,1,0)

Menu : Geometry > Key point - Create > 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.

+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled

=10l

g lg=|el ls|zsO]x Blx|e (20|

iy

Mair I Editl Show | Colour | Settings |

[ Commands
[:I Geometry
[:I Mesh
[:l Load/BC
D Property
[:I Analysis
[:I Settings

[:I Post
cl tp '-"'N| 'h| X |
SURFACE RECT2P

h

Corner Points IF‘ 1/P2

Cutputld |

&

PreWin 2017R2
WSSC/ISRO

of| &

.........................................

¥ AutoExec

Apply

Command:

POINT,ADD -Done !
Command: SURFACE RECT2P
SURFACE,RECT2P - Done ! j

|Translate camera

3 Meshing using quadrilateral elements
Mesh - FE Mesh 2> QUAD

Menu
Command

Parameters

FEM,QUAD

Select: Paint 5

Surface IDs

Use mouse to select the surface. Here the
surface id is 1

Element size

10

Divisions

S1(D1):10/S1(D2):10/S1(D3):10/S1(D4):10

Bias Factors
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At the end of the above operations, your screen should look like this.
'::;E PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled ;lg'ﬂ
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |
IEEEE LRI
[Bo@my sy@ oaleo O e —«2Ea 05 ¢ \
— MaiﬂlEditlShcwlCclourlSetﬁ sl )
_OI D Commands = @
il [:' Geometry .
&1 (1 Mesh PreWin 2017R2
Bl =& codec VSSC [ ISRO
[:' Property
;I D Anal:l':sis
EI [:' Settings
=20 =3 Post
x|
5
]
<l
il
ﬂ FEM,QUAD
gl Surface |1 &l
ﬁ Initial Size IlD &l Y
+ || Method  Paver — | |
ﬂ Type 4Mode — | X
Q Divisions ISI[DI):10;"51[D2):10{51@3):10;‘51@4}1:10 M
B -
— I &l SURFACE,RECT2P - Done ! |
Command: FEM,QUAD j
ﬂ IF AutoExec Apply CFEU"QU;D_DOHE! hd
|F‘.eady. Select: 0
4  Set the analysis type
Menu : Analysis = Analysis Type
Command : ANTYPE, SET
Analysis Type | HT-Steady State
5 Specify heat transfer boundary conditions
Menu . Load/BC > Heat Transfer BC - Nodal Temperature - Add
Command : HTTEMP, ADD
Parameters
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(i) 0°C at right side boundary nodes

Node IDs Select right side nodes.
1/31/32T40

Temperature | 0

Set ID 1

(i) 100°C at left side boundary nodes

Node IDs Select left side nodes.
11721

Temperature | 100

Set ID 2

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

+F PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \testing\HT_conduction

ra

=101

(1 Commands
[:l Geometry
¥ Mesh
D Load/BC
D Property
[:l Analysiz
D Settings
D Post

= [ main I Editl Show | Colour | Settings | @

NodelDs  [1r721

Temperature I 100

PreWin 2017R2
V8SC/ISRO
-
e
E,
-
-
HTTEMP, ADD
N ?
hz] Y

SetID |

Lxh

Command: HTTEMP, ADD 4|
HTTEMP,ADD - Done !
HTTEMP,ADD - Done ! j
_| Ip AutoExec Apply
Command:
Z
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6 Specify material properties

Menu . Property > Material > Thermal - Add
Command : MATERIAL, THERMAL
Parameters : i
_ [ ]
Element IDs | All 3;3 5;3:
Material Data | 17.4/17.4/0/0/0 Bh—
M ate rial I D 1 Load from Library... | oK |

Add to Library... | Cancel |

7  Save the project model
Menu : File > Save

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

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

9 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
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At the end of the above operations, your screen should look like this.

F PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST\testing\HT_conduction -o] x|
J_He Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

|
IFEEELEEE
oy sE eapaDs enEa @4

j Main Edtlshowlcdouls.ett'ngsl
_| - Item - Sets 1.00E+02
i .
:z::;; PreWin 2017R2 8.89E+01
o _ VSSC /ISRO
Material
LI T.78E+01
El 6.67E+01
| 556E+01
5| 4.44E+01
:I Edit: | Deletel
By 3.33E+01
(¢ 2.22E+01
el
1.11E+01
)| =
E| Item ITemperature Vl — 0.00E+00
— Type IBand Vl
ﬁ Decimal Places | 24l |Y
H LCS IGIobaI Cartesian Vl . %
"mf|| MNo. of contours | S .u:' Temperature
ﬂ Scale Factor | 1 Minimum =0 Maximum =100
— | I onDeformed ELAPSEDTIME :0H:OM::0S |
El [ Animate Deflection .;I Finished successfully j
Command: POST,CONTOUR -
g I|7 A ﬂl Command:
b) Path Plot
Menu : Post = Path Plot
Command X POST, PATHPLOT
Parameters
Item Temperature
Nodal Path 1T11
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At the end of the above operations a graph as shown appears in the viewport

120

110F

Temperature

c) Output

100
a0 f

a0 F

a0 F

50 f
30k

0k

Temperature
g A
0 - I0.1I - ID.ZI - I0.3I - ID.4I - ID.SI - ID.GI - ID.TI - ID.SI - ID.BI - I1 — I1.1I -
Distance

file can be seen in *.OUT
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HEAT TRANSFER ANALYSIS OF AXI-SYMMETRIC
PLATE WITH CONVECTIVE AND RADIATIVE BC

Property Value
Geometry 0.05m X 0.1m
Mesh 2D Axisymmetric
Mesh size 5X1
Thermal conductivity (Kx) 1W/K
Thermal conductivity (Ky) 1W/K
Convective boundary condition H=30 T,=373K
Radiative boundary condition E=0.9 T,=300 K

PROCEDURE

1 Create key points at (3,0,0) and (3.05,0.1,0)
Commands : POINT, ADD

Menu . Geometry > Key point - Create - By X/Y/Z

Parameters : (To be filled by the user)

Coordinate Data 3/0/0

Coordinate Type 0
Entity ID 1

Coordinate Data 3.05/0.1/0

Coordinate Type 0
Entity ID 2
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After filling the parameters click apply button. If apply button is not active then you press ctrl+enter
key.

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

+F PreWin 2017R2 (PROFESSIONAL VERSION) - Untitled - 101 x|
JEiIe Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help |

I
=R
Bo@ L /B e od|ls w|Ea @50 |

j Main Editl Show | Colourl Setﬁngsl @ 2
r Item [ Sets
o :
U o soaocar PreWin 2017R2
of VSSC [ ISRO
*
k]
Click here @ Edit Dele:e|
for labelling &
entities [e]
~|
ﬂ POINT,ADD v
) Coordinate data |3.DS,|"D. 1/o
Coordinate Type IEI j X
ﬂ Entity ID [ o1
x|
j Command: POINT,ADD
= POINT, ADD - Done |
ﬂ POINT,ADD - Done !
pa—
_| V¥ AutoExec Apply | Command:
|General settings panel. /

2 Create quadrilateral surface on two diagonal points

Command . SURFACE,RECT2P
Menu . Geometry - Surface - Create > Rect2P
Parameters : (To be filled by the users)

Point Data Use mouse to pick the points.
P1/P2

Entity ID 1
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At the end of the above operations, your screen looks like this.
@ PreWin 2017R2 (PROFESSIOMAL VERSION) - Untitled — O x
Eile Edit View Geometry Mesh Load/BC Property Analysis  Settings Post Help
& s R W
SoMmL vyE e 2RO = el EA !
Maiﬂ] Edit] Showl Colourl Settings] o) s
J [ Commands - %é; .
|l E .
ksl ‘:_'[:Gle””e'“*‘_ PreWin 2017R2 :
| T VSSC 1ISRO :
+ [ Create .
ﬂ + [ Copy .
= 1 Move .
E =IL1 Miscellaneous
j [> Delete .
[> Find f
ﬂ [> Show J :1
Pu Eraes i | 4
] E |
0| o sl
2
ﬂ SURFACE,RECT2P
E Corner Points |P1/P2 M v
Output 1D
] L
o ’
1
il
ﬂ Command: SURFACE,RECT2P ﬂ
J Command: SURFACE,DELETE j
E Command: SURFACE,RECT2P -
Appl
ﬂ ¥ AutoExec ﬂ Command:
Ready. Select: Point

3 Meshing using quadrilateral elements

Menu : Mesh - FE Mesh 2> QUAD
Command : FEM,QUAD
Parameters
Surface Use mouse to select the surface
Initial size 0.5
Method Mapped
Type 4 node
Divisions S1(D1):5/S1(D2):1/S1(D3):5/S1(D4):1
Bias
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Note:

Divisions along each edge can be varied by selecting the corresponding edges and right/left
clicking the mouse point to adjust the subdivisions. Eg: S1(D1):5 shows 5 sub divisions along
edgel, S1(D2):1 shows 1 sub division along edge2 of surfacel.

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

@ PreWin 2017R2 (PROFESSIOMAL VERSION) - Untitled - O *

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

O &E e R w o

BOOMU vyE o oad w el EA :
j Main EditlShow]Colour]Settingsl <§§?‘ :
Item Sets W .
| PreWin 2017R2 |
| VSSC 1 ISRO |
L] |
= | | b
] '
FEM,QUAD
[¢) =
ﬂ Surface |1 M
| o size 05 B v
E Method  Mapped —
Type 4-MNode — L}(
ﬁ Divisions [1(D2):1/51(03):5/5104)1 L |
E Bias | M
ﬂ SURFACE,RECTZP - Done! ﬂ
h{ Command: FEM,QUAD j
B FEM,QUAD - Done ! -
v AutoExec .
| Cemmand:
Ready. Select: Surface

4 Convert the QUAD4 elements to QUADS element

Command . ELEMENT,CONVERT
Menu . Mesh - Element - Modify—> Convert
Parameters

Element IDs All

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

P PreWin 2017R2 (PROFESSIONAL VERSION) -

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

=10l x|

o2& a(ammam - -

J e}

APOU| /B e o|e =5Ea 50

Bla]-

Main Editlshow I Colourl Setﬁngsl

Mo data to edit

r Item Sets

Edit

Delete |

|0 LAl AL AR

-
AlIDIM|P|T|I |G

H
x

A+

ELEMENT ,CONVERT

Element IDs I.-'-\II

Convertto Quadd =

5]
|

N

PreWin 2017R2
V8SC!ISRO

[

@ ~—p—s

1B 2|2 | |22 ]8[O |8 |x &

¥ AutoExec

Apply

Command:

SURFACE,ERASE -Done !
Command:
ELEMENT,CONVERT - Done !

ELEMENT,CONVERT

|Cornmar1d tree of menu items

5 Change the element type

Command

Menu

Parameters

6 Set the analysis type

ELEMENT, TYPE

Mesh - Element - Modify—> Type

Select: Elements v

Element IDs

All

Element Type

Axisymmetric

HT-Steady State

Menu . Analysis = Analysis Type
Command : ANTYPE, SET
Analysis Type
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7 Specify heat transfer boundary conditions

1) Convective boundary condition

Menu . Load/BC - Heat Transfer BC - Convection = Add
Command . HTCONV, ADD
Parameters
On Face/Edge On edge
Element Select edge2 of element five /
edge/face (5D2)
Convective film | 30
coefficient
Ambient 373K
Temperature

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

P PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \Tutorial Materials\FEAST files\Extra - 10| x|
JJ File Edit View Geometry Mesh Load/BC Property Analysis Settings Post Help

[oB@saRam - ~|[Boau| sE .-

OO e EaE 054

ﬁl Main I Editl Show I Colourl Sethngsl o

il Geometry . ol - hl e -
(] Mesh Pre¥in 2017R2

O] 53 Looctec VSSC ISRO

LI D Property

] Analysis
[:I Settings

EI D Post

H

4] @54 43, 2] 1

QI HTCONV,EDIT

2|

On Face[Edge ? On Edge =

EI Element edge/face I 5(D2) &I

EI Convective film coeffident IED EI

ﬁl Ambient temperature 373 EI

= \

i Lx

2k
Command: HTCONV,ADD B

il HTCONY,ADD - Done ! —
Command: HTRADEMISION,ADD |

||7 AutoExec Apply

Command:

|Raady‘ /
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2) Radiative boundary condition

Menu : Load/BC - Heat Transfer BC - Radiative Emission > Add
Command : HTRADEMISION,ADD
Parameters

On Face/Edge On edge

Element edge/face | Select edge4 of element one / (1D4)

Emissivity 0.9

Temperature of 300K

surroundings

Set ID 1

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

+F PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \Tutorial Materials\FEAST files\Extra =]

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

. I Main I EditI Show | Colour | Setﬁngsl ggj‘

1|20 commands

D Geometry . * * * + -
(] Mesh PreWin 2017R2
#(] Load/BC VSSC/ISRO

D Property
D Analysis
H[] Settings

[3lon |-

EI D Post
H
&
&) @54 44342414
QI HTRADEMISION, EDIT
il On FaceEdge ? On Edge —
ﬂl Element edge face 104 &I
EI Emissivity 0.9 EI
3I Temperature of surroundings | 300
x| \
il l x
b
=
—I Command: POST,CONTOUR 4|
ll HiConv SETID = 1 30
HtRadEmission SETID = 1 0.9 j
||7 AutoExec Apply
Command:
|Ready. A

238 SMSD



FEASTMT

8 Specify material properties

~

igl"l:l

Menu . Property - Material > Thermal > Add
Command : MATERIAL, THERMAL
Parameters O
Conductivity-X 1
Element IDs All Conductvibey |1
Conductivity-Z [u]
Material Data | 1/1/0/0/0 E_ Soecficrieat |0
Mass density (RHO) |0

Material ID 1

Load from Library. ..

Add to Library...

9 Save the project model
Menu . File > Save

10 Submit the job into FEAST
Menu . Analysis - Run Solver

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

message box.

11 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
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At the end of the above operations, your screen should look like this.

-:F PreWin 2017R2 (PROFESSIONAL VERSION) - D:\1_TESTING FEAST \Tutorial Materials\FEAST files\Extra problems\HT radiation+&

J_He Edit \iew Geometry Mesh Load/BC Property Analysis Settings Post  Help

%‘Hdigrvn

=1oix|

oA &e G m o~ [BoOY| yEB|lcoad|smuEan @54

Main Eﬁtlsl'wwlcdouls‘.etthgsl

Item r Sets
:;T\':; o PreWin 2017R2
a ISSIon

. VSSC /ISRO
Material

Edit | Delebel
=l AL A AR +
a|p/M|P|T|1|G|x] &

|»

— [fempmaire B
Trpe [and 5]
= e
Mo, of contours lﬁg_u
Scale Factor [ 1

3.62E+02

3.60E+02
3.59E+02
3.57E+02
3.55E+02
3.53E+02
3.51E+02
3.60E+02
3.48E+02
3.46E+02

el izl ]e s |lo|z]|s O] @< |e |3]o]]- |

™ on Deformed y
I™ | Arimate Defiection
¥ Element Outiine X
I™ Highlight Maximum L - t
emperaiure
I™ Highlight Minimum o !
i Minimum = 346.09 Maximum = 362.182
I= | Contour Labels
™ Use Absolute Finished successfully A
v Ignore Mid Nodes - Command: POST,CONTOUR

Command: POST,CONTOUR j
[V AutoExec oy

Command:

|R.eady.

b) Output file can be seen in *.OUT

240

SMSD



