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Short Description

Download Creating a 3D Model and Mesh Using Gambit V2.1 of a Wing With a NACA 2412 Profile for an AOA = 4 Deg...



Description


Creating a 3D model and mesh using Gambit v2.1 of a wing with a NACA 2412 profile for an AOA = 4 [deg]. Important Read (Continued from 2D instructions…) Starting a 3D model is exactly the same as starting a 2D model. Therefore in order to begin making a 3D model, the 2D model instructions need to be referenced. Basically the geometry for the 2D airfoil needs to be created in Gambit. Once the geometry is complete a new set of 3D meshing commands has to be implemented. Those commands are started below. Information on the Alternate 3D Tutorial The alternate 3D meshing technique (available on the class website) is another way to complete a 3D mesh of a NACA wing using Gambit. This alternate method was developed for cases when this original 3D meshing tutorial (this tutorial) does not work. The original Gambit mesh most often has problems with the NACA 63212 at high angles of attack. These problems occurred because the wing’s sharp trailing edge is hard to properly model. Even though the alternate model was specially designed to alleviate the problems of modeling the NACA 63212 it can still be used to model the all other airfoils if desired. However if you use this alternate approached to model your airfoil it is recommended to use this meshing approach for all models in the class. Also it is recommended that you try both 3D meshing approaches at least once so that you become more comfortable with Gambit. Meshing the 2D Model Next the model needs to be meshed properly. To do this mesh spacing along all of the edges needs to be specified. The following edges are going to be meshed; the top, bottom, and nose of the wing. All of the edges of the wind tunnel will be meshed as well.



Edge Meshing the 2D Model 1. To begin meshing Left Click the Mesh button under the Operation field (Figure 23). It is the button that looks like a yellow cube made of several smaller cubes. 2. This will cause the Mesh field to appear. Left Click the Edge button under the Mesh field (Figure 23). This is the button that looks like a cube with one edge highlighted blue. 3. The Edge field will appear. Next, Left Click the Mesh Edges button. This is the button that looks like a blue cube with the front face of the cube outlined in yellow dots (Figure 23).



Figure 23 – Opening the Mesh Edge window



4. The Mesh Edges window will appear (Figure 23). Next, an edge needs to be selected, and then this edge needs to be properly meshed. To begin the three edges (nose, top, and bottom) of the wing will be meshed. First the nose will be meshed, then the top of the wing, and finally the bottom of the airfoil. Edge Mesh the Nose of the 2D Model 1. To mesh the nose first zoom in on the leading edge of the airfoil. To do this, hold CRTL-Left Click and drag a box around the nose of the wing. 2. Next hold SHIFT-Left Click and select the leading edge of the wing. This will cause the nose to turn red. 3. In the Mesh Edges window, go to the Spacing field and Left Click on Interval Size (Figure 24). A menu of three options will appear (Interval Count, Interval Size, Shortest Edge %) choose Interval Count. 4. Next, directly to the left of the Interval Count option and under the word spacing is a field where the number of spaces can be entered. Enter 12 into this field (Figure 24). The number of spaces must be a multiple of four. 5. In the Mesh Edges window, go to the Type field and Left Click on Successive Ratio. A menu of eight options will appear choose Bell Shaped in the pull-down menu (Figure 24). 6. Next under the Ratio field enter 0.45.



Figure 24 – Mesh Edges window. The interval size option has been changed to the interval count option, and it is on the right side of the circle. The space for the nose is set to 12. 6. Left Click on Apply. This will cause 12 blue dots to appear on the leading edge of the airfoil. The window should now look like Figure 25.



Figure 25 – The leading edge of the wing was edge meshed into 12 intervals. The spacing can be seen as hollow blue dots that divide the nose into 12 spaces. Edge Meshing the Top of the Wing Follow essentially the same procedure as meshing the leading edge of the wing to edge mesh the top and bottom surfaces of the NACA airfoil. 1. Hold SHIFT-Left Click and select top edge of the wing. This will cause the top of the airfoil to turn red. 2. In the Mesh Edges window, go to the Spacing field and Left Click on Interval Size. A menu of three options will appear; (Interval Count, Interval Size, Shortest Edge %) Left Click on Interval Count. Next, set the number of mesh spaces on the top of the airfoil to 32. The number of spaces must be a multiple of four. 4. In the Mesh Edges window, go to the Type field and Left Click on Successive Ratio. A menu of eight options will appear; choose Exponential in the pull-down menu (Figure 24). 5. Next under the Ratio field enter 0.45. Edge Meshing the Bottom of the Wing 1. Hold SHIFT-Left Click and select bottom edge of the wing. This will cause the bottom of the airfoil to turn red. 2. In the Mesh Edges window, go to the Spacing field and Left Click on Interval Size. A menu of three options will appear; (Interval Count, Interval Size, Shortest Edge %) Left Click on Interval Count. Next, set the number of mesh spaces on the top of the airfoil to 32. 4. In the Mesh Edges window, go to the Type field and Left Click on Successive Ratio. A menu of eight options will appear; choose Exponential in the pull-down menu (Figure 24). 5. Next under the Ratio field enter 0.55 (not 0.45). Edge Meshing of the Wind Tunnel 1. Hold SHIFT-Left Click and select top of the wind tunnel, causing the top of the box surrounding the airfoil to turn red. 2. In the Mesh Edges window, go to the Spacing field and Left Click on Interval Size. A menu of three options will appear; (Interval Count, Interval Size, Shortest Edge %) choose Interval Count. Next, set the number of mesh spaces on the top of the wind tunnel to 100. 3. Repeat this procedure for the bottom of the box as well using 100 equally spaced mesh points. Also do the same for the left and right edges of the wind tunnel except use 80 mesh points.



4. Left Click and Close the Mesh Edges window. Once this is complete the Gambit display window should appear as follows (Figure 26)



Figure 26 – The entire wing and all of the wind tunnel edges have been meshed



Creating a Boundary Layer around the top and bottom of the airfoil Next, a boundary layer needs to be added to the airfoil. This boundary layer will aid in the accurate modeling of both lift and drag for the wing. 1. From the previous step the Mesh field should still be open. Under the Mesh field Left Click on Boundary Layer Button (Figure 27). This button looks like a rectangular grid with a yellow shading on the left and bottom sides of the grid. Selecting this option will open the Boundary Layer field (Figure 27). 2. In the Boundary Layer field select the Create Boundary Layer Button. This button is similar to the Boundary Layer button, except there is a pencil along with the grid. This will open the Create Boundary Layer window (Figure 27).



Figure 27 – Opening the Create Boundary Layer window 3. Next, select the top and bottom edges of the wing. To do this hold SHIFT-Left Click and drag a box around the top and bottom surfaces while excluding the nose of the wing. This will cause the top and bottom of the wing to turn red. 4. In the Create Boundary Layer window the boundary layer needs to be defined. In the Definition field select the following options. Change the First Row (a) field to 0.005. Make the Growth Factor field equal 1.2. Next, make the Rows equal to 12. Keep all other options at default. Left Click on Apply to create the boundary layer, then close the window.



Figure 28 – Create Boundary Layer window. All of the needed parameters have been filled in. First Row (a) = 0.005. Growth Factor = 1.2. Rows = 12.



Figure 29 – A close up of the boundary layer created on the top and bottom of the wing. Creating a Boundary Layer around the Nose of the Airfoil To complete this task follow the same process as that of creating a boundary layer around the top and bottom of the airfoil.



1. From the previous step the Mesh field should still be open. Under the Mesh field Left Click on Boundary Layer Button (Figure 27). 2. In the Boundary Layer field select the Create Boundary Layer Button (Figure 27). 3. Next, select the top and bottom edges of the wing. To do this hold SHIFT-Left Click and select the nose of the wing. This will cause the nose of the wing to turn red. 4. In the Create Boundary Layer window the boundary layer needs to be defined. In the Definition field select the following options. Change the First Row (a) field to 0.005. Make the Growth Factor field equal 1.2. Keep all other options at default. Left Click on Apply to create the boundary layer, then close the window. Once this is completed the display window should look like Figure 29b.



Figure 29b – A close up of the boundary layer created at the nose of the wing. Face Meshing the Wing and Wind Tunnel Now that all edges are meshed and the boundary layer is created, the next step is to mesh the face. 1. From the previous step the Mesh field should still be open. Under the Mesh field Left Click on the Face Button. This button looks like a cube with one side shaded white. Selecting this option will open the Face field (Figure K). 2. Next, Left Click the Mesh Faces button. This is the button that looks like a blue cube and pencil with the front face of the cube covered in yellow squares (Figure 30).



Figure 30 – Opening the Mesh Faces window 3. This will cause the Mesh Faces window to appear (Figure 31). This window is used to define the desired face mesh. 4. Hold SHIFT and Left Click on any edge of the face. This will cause the entire face to turn red. 5. In the Mesh Faces window under the Elements field, Left Click on the word Quad. Three options will appear (Quad, Tri, Quad/Tri) Left Click on Quad (Figure 31). Make sure that under the Type field the Pave option is selected. 6. Keep all other options at default and Left Click on Apply, and wait until the mesh is created. Then, Left Click to Close the Mesh Faces window.



Figure 31 – The Mesh Faces window This will create a face mesh for the model of approximately 10,000 elements. Once this is complete, this Gambit model should appear similar to Figure 32.



Figure 32 – A 10,000 element face mesh of the NACA 2412 airfoil Create the 3D Wing and 3D Wind Tunnel Geometry Next, the 2D model just constructed will be used to make a 3D model of the NACA 2412 wing. To do this the 2D wing geometry and mesh will be extruded into 3D using various Gambit options. PLEASE NOTE THE FOLLOWING: For EMA 601 (Applied Aerodynamics) three different 3D wing sizes will need to be tested. In other words three different aspect ratios (3, 5, 8.18) will be simulated in Fluent/Gambit for each NACA wing profile. This tutorial is only going to show how to construct a wing of aspect ratio equal to 10. Therefore once this tutorial is completed it must be slightly altered so that it can be used to make wings of different aspect ratios (mainly 3, 5, 8.18). Therefore the span-wise lengths of the wing will need to be altered in order to collect the necessary data. 1. To begin Left Click on the Geometry button located in the Operation field. The Geometry button is the grey cube located in Figure 33. This will open the Geometry field directly below the Operation field. 2. Next, Left Click on the Volume button located in the Geometry field. The Volume button is the white cube located in Figure 33. This will open the Volume field directly below the Geometry field. 3. Now Right Click on the Stitch Faces button in the Volume field. The Stitch Faces button appears as a white cube that has been taken apart at its edges (Figure 33). This will cause a pull-down menu to appear with four options (Stitch Faces, Sweep Faces, Revolve Faces, Wire Frame) choose Sweep Faces. The Sweep Faces button is shown in Figure 33 and appears as a white face at the end of a cube with a red arrow protruding from the white face.



Figure 33 – Opening the Sweep Faces Option 4. The selection of the Sweep Faces button will open the Sweep Faces window (Figure 34). 5. Under the Path field in the Sweep Faces window Left Click the Vector Option. This will cause the Vector option diamond to turn red (Figure 34). 6. Next, Left Click the Define button (Figure 34). This will cause the Vector Definition window to open (Figure 35). 7. Left Click on the Magnitude box, and make sure it turns red. Then in the field to the right of the Magnitude box enter a value of 5. This value will be used to extrude the wing geometry 5[m] in the z-direction. Left Click on the Apply button to close the Vector Definition window. This will return you to the Sweep Faces window.



Figure 34 – The Sweep Faces Window



Figure 35 – The Vector Definition Window



8. Make sure the Sweep Faces window is open. Then, hold Shift Left-Click and select the 2D face created in the previous step. At this point there should only be one face in the model, so just click anywhere on the wing or wind tunnel to select this face. If done correctly the outline of the face will turn red. 9. Finally, hit apply in the Sweep Faces window. This will cause the face of the 2D model to extrude 5[m] in the z-direction. If done correctly the model outline will turn green, and it will turn into a cube as shown in Figure 36.



Figure 36 – The 5[m] extrusion from the 2D surface Allow for 3D Effects At this point the wing has been extruded 5[m], but it still does not have an end (the wing ends at the wall). Without an end there can be no 3D effects observed (i.e. downwash). In other words this model in Figure 36 is inherently 2D. To rectify this problem a block needs to be created and then attached to the end of the model. Then this block will be fused to the rest of the volume in Figure 36, thus creating a valid 3D model. 1. To begin, another extrusion of a face will be preformed. Therefore follow the same procedure as above for extruding a face. Obviously there is more that one face currently present in the model (8 faces of a cube). So a face for extrusion will need to be specified. 2. Left Click on the Geometry button located in the Operation field. The Geometry button is the grey cube located in Figure 33. This will open the Geometry field directly below the Operation field. 3. Next, Left Click on the Volume button located in the Geometry field. The Volume button is the white cube located in Figure 33. This will open the Volume field directly below the Geometry field. 4. Now Right Click on the Stitch Faces button in the Volume field. The Stitch Faces button appears as a white cube that has been taken apart at its edges (Figure 33). This will cause a pull-down menu to appear with four options (Stitch Faces, Sweep Faces, Revolve Faces, Wire Frame) choose Sweep Faces. The Sweep Faces button is shown in Figure 33 and appears as a white face at the end of a cube with a red arrow protruding from the white face. 5. The selection of the Sweep Faces button will open the Sweep Faces window (Figure 34).



6. Under the Path field in the Sweep Faces window Left Click the Vector Option. This will cause the Vector option diamond to turn red (Figure 34). 7. Next, Left Click the Define button (Figure 34). This will cause the Vector Definition window to open (Figure 35). 8. Left Click on the Magnitude box, and make sure it turns red. Then in the field to the right of the Magnitude box enter a value of 2. This value will be used to extrude the wing geometry 2 [m] (NOT 5[m]) in the z-direction. Left Click on the Apply button to close the Vector Definition window. This will return you to the Sweep Faces window. 8. Make sure the Sweep Faces window is open. Then, hold Shift Left-Click and select the unmeshed 2D face (the face with the wing profile) created in the previous step. In other words the face that is opposite of the meshed yellow element face should be selected. When selected this face will turn red. 9. Finally, hit apply in the Sweep Faces window. This will cause of the unmeshed face of the 2D model to extrude 2[m] in the z-direction. If done correctly a new block will be added to the end of the model (Figure 38)



Figure 37 – Vector Definition Window for 2[m] Extrusion



Figure 38 – Extrusion of unmeshed 2D airfoil profile 2 [m] Filling in the 2[m] Block Currently there is a hole shaped like a wing located in the 2[m] long block. However, as stated before this 2[m] block needs to be solid in order for the model to be 3D. To do this, the hole in the 2 [m] long section will be filled using an extrusion back into the block in the shape of the wing. 1. From the previous step the Geometry field should still be open. Left Click the Face Button in the Geometry field (Figure 39). It is the button that looks like a box with one white face on the front. This will open the Face field. 2. Left Click on the Create Face button in the Face field (Figure 39). This button looks like a white square with a dot at each corner. When the Create Face button is pressed it will cause the Create Face from Wireframe window to appear. 3. Hold SHIFT-Left Click and drag a box around the entire outline of the airfoil located at the end of the second volume that was just created. The edges that need to be selected are shown in Figure 41. After selecting these airfoil edges the wing out line will turn red. 4. Next, Left Click on Apply in the Create Face from Wireframe (Figure 40) window to turn the wing from three edges into one face. The edges will not change color, instead they should remain green.



Figure 39 – Opening the Create Face from Edges Field



Figure 40 – Create Face from Wireframe Window



Figure 41 – Select these three edges to create a face. Once selected the edges of the wing will turn red. 5. Next another extrusion of a face will be preformed. This time however the face just created above (airfoil outline) will be extruded back in the second volume. Once this is done the wing shaped hole will be filled. 6. Left Click on the Geometry button located in the Operation field. The Geometry button is the grey cube located in Figure 33. This will open the Geometry field directly below the Operation field.



7. Next, Left Click on the Volume button located in the Geometry field. The Volume button is the white cube located in Figure 33. This will open the Volume field directly below the Geometry field. 8. Now Right Click on the Stitch Faces button in the Volume field. The Stitch Faces button appears as a white cube that has been taken apart at its edges (Figure 33). This will cause a pull-down menu to appear with four options (Stitch Faces, Sweep Faces, Revolve Faces, Wire Frame); choose Sweep Faces. The Sweep Faces button is shown in Figure 33 and appears as a white face at the end of a cube with a red arrow protruding from the white face. 9. The selection of the Sweep Faces button will open the Sweep Faces window (Figure 34). 10. Under the Path field in the Sweep Faces window Left Click the Vector Option. This will cause the Vector option diamond to turn red (Figure 34). 11. Next, Left Click the Define button (Figure 34). This will cause the Vector Definition window to open (Figure 42). 12. Left Click on the Magnitude box, and make sure it turns red. Then in the field to the right of the Magnitude box enter a value of -2. This value will be used to extrude the wing geometry -2 [m] (NOT +2[m]) in the z-direction. Left Click on the Apply button to close the Vector Definition window. This will return you to the Sweep Faces window. 8. Make sure the Sweep Faces window is open. Then, hold Shift Left-Click and select the unmeshed 2D face (the face with the wing profile) created in the previous step. In other words the face that is opposite of the meshed yellow element face should be selected. When selected this face will turn red. 9. Finally, hit apply in the Sweep Faces window. This will cause of the unmeshed face of the 2D model to extrude -2[m] in the z-direction. If done correctly a new wing shaped block will be added to the wing shaped hole in the second volume.



Figure 42 – Vector Definition button for -2 [m] extrusion Cooper Meshing all Three Volumes Now that all three volumes are created a volume mesh can be created for the model. 1. First in the Operation field Left Click the Mesh button (Figure 43). The Mesh button looks like a yellow cube cut into smaller cubes. The Mesh button will open the Mesh field directly under the Operation field. 2. Next Left Click on the Volume button that is located in the Mesh field. The Volume button appears as a white cube. (Figure 43). The Volume button will open the Volume field directly under the Mesh field.



3. Left Click on the Mesh Volumes button. This button looks exactly like the Mesh button, except there is a pencil on the button along with the yellow cube. Once the Mesh Volumes button is pressed the Mesh Volumes window will appear (Figure 44). 4. Both the Elements field and Type field should be default set to Hex/Wedge and Cooper respectively (Figure 44). If the defaults are not properly set Right Click on each of the fields (Elements and Type) and change them to the options stated above. 5. Next, in the Volumes field Left Click on the black arrow. This will cause the Volumes List (Multiple) to appear. Left Click the All button and Left Click the Apply button. This will then return the user to the Mesh Volumes window. Finally, Left Click the Apply button in the Mesh Volumes window. Once this is complete a Hex/Wedge mesh will be created in all three volumes (Figure 45). If done correctly the mesh on the surface of the model should turn from yellow to orange.



Figure 43 – Opening the Mesh Volumes Window



Figure 44 – Mesh Volumes Window



Figure 45 – All Three Volumes Mesh with Hex/Wedge Cooper. Note that the mesh turns orange when finished



Unite all Three Volumes At this point the three created volumes have been meshed, but they are still three separate entities. In order to bring all of the meshes together the volumes have to be united, and then the mesh has to be re-done for the one united volume. 1. To begin, Left Click on the Geometry button located in the Operation field. The Geometry button is the grey cube located in Figure 46. This will open the Geometry field directly below the Operation field. 2. Next, Left Click on the Volume button located in the Geometry field. The Volume button is the white cube located in Figure 46. This will open the Volume field directly below the Geometry field. 3. Right Click on the Unite button located in the Volume field. The Unite button appears like two white circles which overlap (vend diagram) (Figure 46). A pull down menu will appear (Unite, Subtract, Intersect) choose Unite. This will open the Unite Real Volumes window. 4. Next, in the Unite Real Volumes field Left Click on the black arrow. This will cause the Volumes List (Multiple) to appear. Left Click the All button and Left Click the Apply button. This will then return the user to the Unite Real Volumes window. Finally, Left Click the Apply button in the Unite Real Volumes window. Once this is complete all three volumes will be united into one. If done correctly the volume mesh should disappear, leaving one face mesh and four edge meshes (Figure 48).



Figure 46 – Open the Unite Real Volume Window



Figure 47 – Unite Real Volume Window



Figure 48 – All three volumes united



One Final Cooper Mesh Now that all three volumes have been united one final Cooper Mesh needs to be preformed. 1. First in the Operation field Left Click the Mesh button (Figure 43). The Mesh button looks like a yellow cube cut into smaller cubes. The Mesh button will open the Mesh field directly under the Operation field. 2. Next Left Click on the Volume button that is located in the Mesh field. The Volume button appears as a white cube. (Figure 43). The Volume button will open the Volume field directly under the Mesh field. 3. Left Click on the Mesh Volumes button. This button looks exactly like the Mesh button, except there is a pencil on the button along with the yellow cube. Once the Mesh Volumes button is pressed the Mesh Volumes window will appear (Figure 44). 4. Both the Elements field and Type field should be default set to Hex/Wedge and Cooper respectively (Figure 44). If the defaults are not properly set Right Click on each of the fields (Elements and Type) and change them to the options stated directly above. 5. Next, hold Shift Left Click and select anywhere on the volume. This will select the volume and turn it red. Finally, Left Click the Apply button in the Mesh Volumes window. Once this is completed a Hex/Wedge mesh will be created for the one volume (Figure 49). If done correctly the mesh on the surface of the model should turn from yellow to orange.



Figure 49 – Fully meshed 3D model



Setting the Boundary Conditions for the Model To set the boundary conditions begin by clicking on the following menu and choosing the type of file that is desired. In the case of this model a Fluent/UNS model is needed (Figure 50). Solver Æ Fluent/UNS



Figure 50 – Choosing the correct model type (Fluent/UNS)



Defining the Boundary Conditions for the Model 1. In the Operation field Left Click on the Zones button (Figure 51). This button is a blue cube with two smaller cubes next to it. When this button is clicked it will open the Zones field. 2. In the Zones field Left Click on the Specify Boundary Types button (Figure 51). The will cause the Specify Boundary Types window to appear.



Figure 51 – Opening the Specify Boundary Types window 3. In the Specify Boundary Types window under the Entity field Left Click on Faces. Three options will appear (Groups, Faces, and Edges) choose Faces (Figure 52).



Figure 52 – Specify Boundary Types window. Change the Entity to Faces. Also the Type option allows to pick the boundary conditions that is to be applied to an edge.



Next each face needs to be selected separately and a boundary type needs to be assigned to that face. First the faces of the airfoil will be defined, then the faces of the wind tunnel will be defined.



Specifying the Boundaries Conditions on the Wing 1. To select the faces on the airfoil, complete the following. Hold SHIFT-Left Click and click on the four faces of the airfoil. These faces include the top, bottom, nose, and flat end of the airfoil. When selected all four faces of the wing (nose, top, bottom, end) will turn red. 2. In the Specify Boundary Types window, Left Click on the Types field. A menu will appear with several different options. Left Click on Wall. This gives a wall boundary condition along the surface of the wing. Left Click on Apply.



Specifying the Boundaries on the wind tunnel (Top, Bottom, Faces with Airfoil Outline) 1. For this next step, four faces need to be selected. These faces include the top and bottom of the wind tunnel, as well as the two faces in the wind tunnel which contain the 2D wing profile. Start by holding SHIFT and Left Click on the top face of the wind tunnel box (The face above the top of the wing). Next hold SHIFT and Left Click on the bottom edge of the wind tunnel box (The face below the bottom of the wing). Then, hold SHIFT and Left Click on the face that contains the 2D wing profile, and also on the face directly opposite of that face. At this point four faces should be selected and they should be red. 2. In the Specify Boundary Types window, Left Click on the Types field. Left Click on Symmetry. This gives a slip boundary condition at all of the surfaces selected. Left Click on Apply. REMARK: the symmetry boundary condition on one end of the 3D wing represents the wing’s midspan. Therefore, the 3D model generated so far, with a 5 m extrusion length and a symmetry boundary condition on one end, describes half of a wing with a total span of 10 m. Since the chordlength is 1 m, the resulting aspect ratio is 10. When modeling wings of different aspect ratios, you’ll have to adjust the extrusion length, always modeling only half of the entire wing to save on computational resources.



Specifying the Boundaries on the wind tunnel (Incoming Air) 1. For this step, one face of the wind tunnel needs to be selected. To select the necessary face on the model complete the following. Hold SHIFT and Left Click on the face that is forward of the wing’s nose. This face will not have an airfoil outline on it, and by looking directly through it the nose of the airfoil can be seen, 2. In the Specify Boundary Types window, Left Click on the Types field. Left Click on Velocity_Inlet. This allows for a free stream velocity to flow through the wind tunnel. Left Click on Apply.



Specifying the Boundaries on the wind tunnel (Outgoing Air) 1. For this step one face of the wind tunnel needs to be selected. To select necessary the face on the model, complete the following. Hold SHIFT and Left Click on the face that is behind the wing’s trailing edge. This face will not have an airfoil outline on it, and by looking directly through it the airfoil’s trailing edge will be visible. 2. In the Specify Boundary Types window Left Click on the Types field. Left Click on Outlet_Vent. This gives an outflow boundary conditions on the backside of the wind tunnel. Left Click on Apply. 3. Left Click on Close in the Specify Boundary Types window.



Exporting Mesh Finally the mesh needs to be exported into a file that is suitable for Gambit to use. To do this click of the following menus



File Æ Export Æ Mesh…



Figure 53 – Exporting the Mesh The Export Mesh File window will appear (Figure 54) 1. Under File Name field change the name to NACA_2412_3D.msh 2. Left Click on Accept



Figure 54 – Save the exported file as NACA2412_3D.msh This will cause a NACA2412_3D.msh to be created. This file can now be used in Fluent.



IMPORTANT PLEASE READ (It is assumed that you have read the Gambit Tips handout available of the class website, and you know how to use journal files. If you have not please review the “Using your Gambit ‘.jou’ file” section of the Gambit Tips handout. The Gambit 3D ‘.jou’ file is malfunctioning For every NACA profile Gambit mixes up the face/edge numbers in the journal file for largely separated angles of attack. Therefore, even if the same journal file is used to duplicate meshes at difference angles of attack Gambit will produce errors in the final mesh. For example, the most common problem is a switch of the leading edge characteristics of the wing with the top edge of the wing. This type of behavior is indicative of what is shown in Figure 1 below. Therefore, a 3D journal files that works for a model set at AOA = 2[deg] will not work for a model set at AOA = 14 [deg] (or -6 [deg]).



Figure 1 - Note the mesh density of the leading edge and the top of the wing have been switched even though the same journal file was used. The number of elements on the leading edge of the wing is much too large, and the number of elements on the top wing is too small. In this case the angle of attack became too small, and the journal file started to fail. The easiest way to fix this problem is to produce several different meshes for multiple AOA ranges. There are three ranges in which separate journal files will work (AOA8). In each one of these ranges a new model needs to be constructed. Once one model in made with in a certain range the journal file from that model can be used to create 3D models within the same angle of attack range. Just to reiterate three separate journal files need to be obtained (one for each AOA range) in order for meshing across a wide range of AOA’s to be possible.
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