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- Computational fluid dynamics
- stress distribution
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/Journal File for GAMBIT Y,¥,)7, Database Y,¥, ¥, ntx A7SPY++7.YY4Y)
/Identifier "default_id" Y

/File opened for write FriJan .Y+)+ Y7:YY: )Y 12

vertex create coordinates + + +

vertex create coordinates + +,+ V020 »

vertex create coordinates -+ +,+ V000

vertex create coordinates +,+YVoao « »

vertex create coordinates + r-+,+ Vo002

vertex create coordinates +,«+A + »

vertex create coordinates + +-+,+ A

vertex create coordinates + +,+ v A

vertex create coordinates -+ ¢, A

edge create centerYpoints "vertex.\" "vertex.&" "vertex.Y" circle
edge create straight "vertex.A" "vertex."Y

edge create straight "vertex.V" "vertex."o

edge create straight "vertex.4" "vertex."¥

edge create straight "vertex.?" "vertex."¥

edge split "edge. " tolerance Ye- * “edge "edge.Y" connected
edge split "edge.) " tolerance Ye- * edge "edge."™" connected
edge split "edge.) " tolerance Ye- * edge "edge.¥" connected
edge split "edge.Y" tolerance Ye- * edge "edge.2" connected
vertex create coordinates -+ +, A

vertex create coordinates + +,+ v A+

vertex create coordinates +,«+A + »

vertex create coordinates + +-+,+ A

edge create straight "vertex.) ¥ "vertex."\ +

edge create straight "vertex.\ 7" "vertex."o

edge create straight "vertex.\Y" "vertex." )

edge create straight "vertex.)&" "vertex."\ Y

edge create straight "vertex.\Y" "vertex.) 7" "vertex."\ ¥
edge create straight "vertex.) ¥" "vertex.) o" "vertex."\ v
face create wireframe "edge.?" "edge.4" "edge.) ¥" "edge." +" real

face create wireframe "edge.+" "edge.)" "edge.) " "edge.) V" real
face create wireframe "edge. )" "edge.) 7" "edge.) Y" "edge.V" real

face create wireframe "edge.) " "edge.) " "edge. 3" "edge.A" real
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face create wireframe "edge.) ¥" "edge. 2" "edge.) 7" "edge. ¥ real
vertex create coordinates +,+ Y78 +,+¥ »

undo

/Undone to: vertex create coordinates +,+ Y70 +, ¥ »

vertex create coordinates +,+¥ -+, Y70

undo

/Undone to: vertex create coordinates +,+¥ +-+,: Y72
vertex create coordinates +,*Y -+, Y70

vertex create coordinates +- +,+ Y-+, Y70

edge create straight "vertex.)Y" "vertex." A

volume create revolve "face.\" "face.Y" "face.¥" "face.¥" "face.o" dangle \ Y&

vector +-+ +,+Forigin +,+Y +-, Y70
vertex create coordinates - + +,* YAYY- e, « YAVY
undo

/Undone to: vertex create coordinates - + +,+ YAYY-+, « YAYY

vertex create coordinates - + +,* YAVY-+, « Y YF)

undo

/Undone to: vertex create coordinates - + +,+ YAYY-+,« Y Y¥)
vertex create coordinates - + +,+ YAYY-+, 1 YF)

vertex create coordinates - + +,+ YY¥) -, A YF)

undo

/Undone to: vertex create coordinates - + +,+ YY¥1-«, .Y YF)

vertex create coordinates - « +5* YAYY-+, N YF)

undo

/Undone to: vertex create coordinates - + +,+ YAYY-+,« Y Y¥)
undo

/Undone to: vertex create coordinates - + +,+ YAYY-+,« Y Y¥)
vertex create coordinates - + +,+ YAYY-+, 1 YF)

undo

/Undone to: vertex create coordinates - + +,+ YAYY-+, .Y YF)

vertex create coordinates - « +,+ YAYY-+, YY) 2

undo

/Undone to: vertex create coordinates - + +, +YAYY-+, Y110
vertex create coordinates - + +,+ Y78-¢, ¢ YAVY

undo

/Undone to: vertex create coordinates - + +,+ Y70-+, s YAVY

vertex create coordinates - « 5+ YAYY-+, « YAVY
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vertex create coordinates - + +,+ YAYY.-., Y70

vertex create coordinates - + +,* YAYY-+, ¢ 1V020

vertex create coordinates - + +,* YAYY-+, A VF)

vertex create coordinates - + v, YAYY-,  VAVY

vertex create coordinates - + v, YAYY-, e 0 VVY

vertex delete "vertex.¥Y" "vertex.¥Y" "vertex.¥)" "vertex."V¥

vertex delete "vertex."vo

vertex create coordinates - + +,+ YAYY-),Y¥4

vertex create coordinates - + Y,Yo71Y-1,Y¥4

vertex delete "vertex."YV

vertex create coordinates + ¢+ +,V

edge create straight "vertex.)" "vertex."¥4

edge create straight "vertex.Y 7" "vertex."YA

volume create translate "face.Y" "face.o" "face.¥" "face.¥" "face.)" onedge\

" edge."¥V

volume create translate "face.) 7" "face.Y 7" "face.Y)" "face.A" "face.\ "\ Y
onedge "edge."¥A

vertex create coordinates +,+¥ v-, 007V

vertex create coordinates +- v, ¥-v, 00 7V

edge create straight "vertex.?¥" "vertex."7 &

edge split "edge.?" tolerance Ye- * 7edge "edge.) ) " connected

vertex create coordinates +- +, Y-, 0 7V

vertex create coordinates +,+¥ -+, 00 7YV

edge create straight "vertex.7A" "vertex."?V

edge split "edge. " tolerance Ye- * 7edge "edge. ) Y" connected

vertex create coordinates +,+¥ -, 0 V¥

vertex create coordinates +- +,+ ¥+, 00 V¥

edge create straight "vertex.V " "vertex."V)

edge split "edge.) Y V" tolerance Ye- * 7edge "edge.) Y ¥" connected

vertex create coordinates - +,+ Y-+, s o V¥

vertex create coordinates ;¥ +-+, 00 VY

edge create straight "vertex.V¥" "vertex."VY

edge split "edge.) " tolerance Ye- + edge "edge.) ) 7" connected

edge create straight "vertex.? 7" "vertex.VY" "vertex.Vo" "vertex."7 4

edge create straight "vertex.7 4" "vertex."? 7

face create wireframe "edge.) V3" "edge.) YA" "edge.) Y)" "edge.) Y V" real

volume create revolve "face.”3" dangle 4-+vector +- « «,+Yorigin\ +,+Y +

qy



YR
undo
/Undone to: volume create revolve "face.”3" dangle 4-+vector -+ +,:Yorigin + +
volume create revolve "face.”3" dangle ¥évector +- « «,+Yorigin\ +,+Y »
aYFO.
face mesh "face.\" "face.v" "face.Y" "face.o" "face.”" "face.V" "face.\ "A
" face.q" "face.) " "face.) V" "face.) ¥" "face.)o" "face.) 7" "face.\ "V A
" face. 4" "face.Y " "face.Y)" "face.YY" "face.Yo" "face.Y 7" "face.\ "YV
" face.Y4" "face.Y+" "face.¥\" "face.¥Y" "face.¥¥" "face.vo" "face.\ "Y7
" face.Y4" "face.¥+" "face.¥V" "face.¥Y" "face.¥¥" "face.¥o" "face.\ "¥V
" face.¥A" "face.¥4" "face.o+" "face.2 V" "face.oY" "face.o¥" "face.\ "o¥
" face.0o" "face.o7" "face.oA" "face.24" "face.” +" "face.” Y" "face.\ "7Y¥
" face.?Y" "face.?o" "face.” 7" "face.” A" "face.Y" "face.) Y" "face.\ "YA
" face.74" "face.v+" "face.Y)" "face.VY" "face.YY" "face.V¥" map size +,+ ¥
volume mesh "volume. " "volume.¥" "volume.¥" "volume.¥" "volume.&" "volume.\ "?
" volume.Y" "volume.A" "volume. 3" "volume.\ " "volume. V)" "volume.\ " Y
" volume.) ¥ "volume.) ¥" "volume.) &" "volume.) 7" map size )
physics create "wall" btype "WALL" face "face.YY" "face.Y¥" "face.\ "V¥
" face.v)" "face.V+" "face.” 4" "face.v" "face.Yo" "face.Y " "face.\ ") ¥
" face.¥V" "face.Yo" "face.Y " "face.YA" "face.? A" "face.oY" "face.\ "7Y
" face."7o
\ "V¥" "face.¥Aphysics create "inlet" btype "VELOCITY _INLET" face "face.
"¥ ¥ "face.v4" "face.Y face."
\ "o¥" "face.¥4physics create "outlet" btype "PRESSURE_OUTLET" face "face.
"7 7" "face.?Y" "face.c face."
"daraje ba elbow.msh YY" dexport fluent

.maximum memory 7)7YA+«Acpu second(s), YA,4¥, Y17 VY. Y. ¥ YoFile closed at Sat Oct /
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(cx-gui-do cx-activate-item "MenuBar*ReadSubMenu*Mesh...")

(cx-gui-do cx-set-text-entry "Select File*FilterText" "e:\darrsi\payan
nameh\natayej\re=200000\navad ba vane\*"")

(cx-gui-do cx-activate-item "Select File*Apply™)

(cx-gui-do cx-set-text-entry "Select File*Text" "zanoe mesh 0.003-0.001.msh")

(cx-gui-do cx-activate-item "Select File*OK")

(cx-gui-do cx-activate-item "NavigationPane*Framel*PushButton5(Models)™)

(cx-gui-do cx-set-list-selections "Models*Framel*Tablel*Framel*List1(Models)" '( 2))
(cx-gui-do cx-activate-item "Models*Framel*Tablel*Framel*Listl(Models)")

(cx-gui-do cx-activate-item "Models*Framel*Tablel*PushButton2(Edit)")

(cx-gui-do cx-set-toggle-button "Viscous
Model*Framel*Tablel*Framel(Model)*ToggleBox1(Model)*k-epsilon (2 eqn)" #f)
(cx-gui-do cx-activate-item "Viscous
Model*Framel*Tablel*Framel(Model)*ToggleBox1(Model)*k-epsilon (2 eqn)")
(cx-gui-do cx-set-position "Viscous Model" '(x 69 y 198))

(cx-gui-do cx-activate-item "Viscous Model*PanelButtons*PushButton1(OK)™)

(cx-gui-do cx-activate-item "NavigationPane*Framel*PushButton6(Materials)")

(cx-gui-do cx-activate-item
"Materials*Framel*Tablel*ButtonBox2*PushButton1(Create/Edit)")

(cx-gui-do cx-set-real-entry-list "Create/Edit
Materials*Frame2(Properties)*Table2(Properties)*Frame4*Frame2*Real Entry3" '( 997.1))
(cx-gui-do cx-set-real-entry-list "Create/Edit
Materials*Frame2(Properties)*Table2(Properties)*Frame7*Frame2*RealEntry3" '( 0.00089))
(cx-gui-do cx-activate-item "Create/Edit
Materials*PanelButtons*PushButton1(Change/Create)™)

(cx-gui-do cx-activate-item "Create/Edit Materials*PanelButtons*PushButton1(Close)™)
(cx-gui-do cx-activate-item "NavigationPane*Framel*PushButton9(Boundary Conditions)™)
(cx-gui-do cx-activate-item "Boundary
Conditions*Framel*Tablel*Frame2*Table2*Frame4*Table4*ButtonBox1*PushButton1(Edit)")
(cx-gui-do cx-set-list-selections "pressure-outlet-3-
1*Frame4*Framel(Momentum)*Framel*Tablel*Frame3(Turbulence)*Table3(Turbulence)*Drop

DownL.ist1(Specification Method)" '( 0))
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(cx-gui-do cx-activate-item "pressure-outlet-3-
1*Frame4*Framel(Momentum)*Framel*Tablel*Frame3(Turbulence)*Table3(Turbulence)*Drop
DownList1(Specification Method)")

(cx-gui-do cx-activate-item "pressure-outlet-3-1*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-set-list-selections "Boundary Conditions*Framel*Tablel*Framel*List1(Zone)"
(1)

(cx-gui-do cx-activate-item "Boundary Conditions*Framel*Tablel*Framel*List1(Zone)")
(cx-gui-do cx-activate-item "Boundary
Conditions*Framel*Tablel*Frame2*Table2*Frame4*Table4*ButtonBox1*PushButton1(Edit)")
(cx-gui-do cx-set-list-selections "velocity-inlet-4-
1*Frame4*Framel(Momentum)*Framel*Tablel*Frame3(Turbulence)*Table3(Turbulence)*Drop
DownL.ist1(Specification Method)" '( 0))

(cx-gui-do cx-activate-item "velocity-inlet-4-
1*Frame4*Framel(Momentum)*Framel*Tablel*Frame3(Turbulence)*Table3(Turbulence)*Drop
DownL.ist1(Specification Method)")

(cx-gui-do cx-set-real-entry-list "velocity-inlet-4-
1*Frame4*Framel(Momentum)*Framel*Tablel*Framel2*Table1l2*RealEntry2(Velocity
Magnitude)" '( 5.08))

(cx-gui-do cx-activate-item "velocity-inlet-4-1*PanelButtons*PushButton1(OK)")

(cx-gui-do cx-activate-item "NavigationPane*Framel*PushButton14(Solution Methods)")
(cx-gui-do cx-set-list-selections "Solution Methods*Framel*Tablel*Frame2(Pressure-

Velocity Coupling)*Table2(Pressure-Velocity Coupling)*DropDownList1(Scheme)" '( 1))
(cx-gui-do cx-activate-item "Solution Methods*Framel*Tablel*Frame2(Pressure-Velocity
Coupling)*Table2(Pressure-Velocity Coupling)*DropDownList1(Scheme)™)

(cx-gui-do cx-set-list-selections "Solution Methods*Framel*Tablel*Frame3(Spatial
Discretization)*Table3(Spatial Discretization)*DropDownL.ist2(Pressure)" '( 4))

(cx-gui-do cx-activate-item "Solution Methods*Framel*Tablel*Frame3(Spatial
Discretization)*Table3(Spatial Discretization)*DropDownL.ist2(Pressure)")

(cx-gui-do cx-set-list-selections "Solution Methods*Framel*Tablel*Frame3(Spatial
Discretization)*Table3(Spatial Discretization)*DropDownList3(Momentum)* '( 0))

(cx-gui-do cx-activate-item "Solution Methods*Framel*Tablel*Frame3(Spatial

Discretization)*Table3(Spatial Discretizat
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Abstract

Pipe is one of the structures which is used in fluid transfer. Pipes are divided in
two types: straight and curved. Curves are used to redirect the pipes. The most
common type of bends that are widely produced and have industrial applications
are bent with 45 degrees, 90 degrees and, 180 degrees. In addition, they have
circular, rectangles and squares cross sections. One the important issues in the
design of pipes is pressure drop. According to the fact that the pressure drop in
a pipe bend is higher than that of straight pipe with the same specifications;
investigating the pressure drop in the pipe elbow is very important. Researchers
always have tried to minimize pressure loss in the elbow. The results showed
that factors such as the radius of curvature than the radius of the pipe and the
angle of bends affect the pressure drop of pipe bends. One of the solutions that
have been used to reduce pressure drop in the pipe bends is to implement guide
vane that could significantly reduce pressure drop in the pipe bends. In This
research, the effects of bends angle on the pressure drop in pipe bend is
investigated using Fluent. Furthermore, variety parameters like elbow with or
without guide vane and different radius of curvature to the radius of the bend
ratio such as 1.5, 2 and, 3.6 are studied. Also, all results are compared with
experimental results and showed a good agreement with them. This study shows
that increasing the angle of bend, rises pressure drop coefficient in pipe bends
and applying guide vane can reduce the pressure drop by 50%. In addition, the
effect of the Reynolds number on the drop pressure is studied and results
showed that by increasing the Reynolds number, pressure loss coefficient
decreases and the guide vane is a very effective method to reduce pressure loss
coefficient.
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