1. Pre-Process

1.1. Modeling/Mesh Generation

1. Q: Why couldn’t I get an even number of nodes on edges when I desire tetrahedral to grow from quad surface meshes 

A: It is mathematically impossible to create an all-quad mesh with an odd number of intervals on the outer edge loop. If this is too inconvenient for you, you may consider a quad-dominant mesh (mostly quads, with a few triangles), or even an all-triangle mesh. Many users achieved good solutions with triangle surface meshes and prism (wedge) boundary layers.  (FLUENT)

2. Q: Gambit: Is the boundary layers defined in Gambit represent the real situation? How can I change the different view mode on them?

A:  What you see displayed while defining layers is an approximation of the final layers. Still, these can take a long time to compute on NURBS surfaces and can slow down the responsiveness. You can disable the display of these temporary boundary layers and improve responsiveness by unchecking the "Show" option at the top of the Create Boundary Layer form. You can also speed your display by using a coarse edge meshing before defining the layers, and then applying a finer spacing afterward (before meshing the face/volume). 

There are several default settings, which can affect the quality of boundary layers. For cases with sharp corners, normal and offset smoothing (newly supported for all boundary layer types in Gambit 1.2) can greatly improve quality. Such smoothing is off by default because it requires significantly more computation time. (FLUENT) 

3. Q: Gambit: can I define Boundary layers on curved surfaces in 3D?

A: This will be a major focus area of the next gambit release (1.3) (FLUENT)
4. Q: Gambit: Can I find the intersection between two curves?

A: Gambit 1.2 includes edge/edge intersections, even for cases where they do not exactly intersect. FLUENT also added projections of edges onto faces, face primitives (circles, rectangles, etc.) and more. (FLUENT)
5. Q: Gambit: What can I do with virtual objects?

A: FLUENT plans to provide all Boolean and split operations on virtual entities. Some of these may be available as early as Gambit 1.3. FLUENT is working on a virtual unite capability that will provide the same type of "overlay" faces that you create manually in P-Cube. However, Gambit will shape (rubber band) and associate them automatically, so it should be much more convenient (FLUENT). 

6. Q (7): Gambit: If the quad mesh has cells with high skewness or large aspect ratios, the pyramiding procedure used by the tet mesher will frequently lead to failure, why? 

A: This is because the triangles on the tops of the pyramids have very high skewnesses which can prevent tet meshing. Consider a quad face with a 10-to-1 aspect ratio. Connect opposite corners to create diagonals. This is the "top view" of the pyramid that would be created on this face. The triangles are very highly skewed. It is recommended that your quad faces bounding a region to be tet-meshed have aspect ratios of 5-to-1 or lower. (FLUENT)
7. Q (7): Can Gambit “ undo an undo”? 

A: Gambit 1.2 has a redo function (undo an undo). It is a right-mouse-button option on the Undo button. Note that Undo has been moved in 1.2 to the lower right corner of the window so that it is now always available. You can accomplish the same thing in prior releases by opening File ( Run Journal... clicking Current Journal, selecting the second-to-last line in the journal editor, and clicking Step (FLUENT). 

8. Q(56): When we change the prefix for the labels of geometric entities the counter is not set to 1. That is, if we have 1000 edges created and we change the prefix from 'edge' to 'line' we don't need the next edge to be named 'line.1001'; instead we'd prefer 'line.1', because our jounal file has several IF sentences and depending on the actions you did before the counter can have different values.  Is there any way to reset these counters?

A: Gambit does not support reseting of this index counter.  However, you can control the labels of geometric entities by specifying it during creation e.g face create "myface" wireframe "edge.3" "edge.4" "edge.1" "edge.2" real 

similiarly to create an edge named "line.1" 

$EID = "line." 

edge create ($EID + "1") straight "vertex.1" "vertex.2" 

Gambit also allows you to modify the labels of existing entities (automatically numbered) by means of LASTID function. You should contact your local Fluent support engineer for details. (FLUENT)
9. Q(106): using virtual face splitting in Gambit. Fluent are very vague about whether it works or not and generally advise me to use another (more time consuming and awkward) method. Whenever I try to use it (either using edges or vertices) I get Error 6230 “Sorry: the requested functionality has not been implemented yet” I’m using the latest version of Gambit 1.2.0 and am developing strong views about people who include teasers in their codes for functions which are not implemented

A: Virtual face split works but the option of specifying a "Tolerance" by an user has not been implemented as yet. For now, you should not activate this option "tolerance" on the virtual face split form. Gambit 1.2 does provide feature to convert non-real (virtual/faceted) geometry to real geometry with some limitations. You should contact your support engineer for details (FLUENT).

10. Q(120): I'm trying to open a GAMBIT .dbs file, but GAMBIT crashes with the message "File Size Exceeded". This happens only with one file, the other files open without a problem. The System Administrator wrote back that there is no restriction on the file size on the system. 

A: This message is not produced by Gambit itself, so it must be coming from the operating system. The first step is to make sure you have enough free disk space. If that does not fix the problem, then contact your Fluent technical support engineer. (FLUENT)
11. Q(122): I have a periodic geometry (rotational) with 60 deg. Now I need to mesh the whole entity (=6x60°). I thought about some ways but do not know which one is the best and fastest. I see the problem, that if I mesh the "first” volume and then copy/rotational 5x, there are only 5 additional volumes but no meshes. Moreover: the 5 additional volumes are not connected, I do not see if links still exist and if I create surface-meshes I do not know if there are one or two meshes on the periodic-surfaces. Is it possible to copy only the mesh 5x and then merge the nodes at the periodic-planes (like tgrid)? or how would you mesh the whole geometry ? 

A: When you copy volumes in Gambit, there is an option (a checkbox at the bottom of the form) to also copy the mesh. You will have duplicate meshes at the shared interfaces which will have to be fused in TGrid or Fluent5. Alternatively, you can connect the duplicate faces, but this will currently remove the meshes and you will have to remesh. The fastest approach is probably to use TGrid to copy and rotate the mesh, then fuse the duplicate faces in either TGrid or Fluent5. (FLUENT)

12. Q(164): I'm trying to mesh a geometry but I'm getting this message: “check the skewnesses of you face meshes and make sure the face mesh sizes are not too large in areas of small gaps” I checked the skewness and it's low enough. 

A: Your problem is most likely that you have small gaps where the local surface mesh sizes are much larger than the gap sizes. Refining the surface meshes in those areas is likely to solve the problem (FLUENT).

13. Q(184): If I create the volumes from surfaces I get sometimes a lot of additional vertices at the edges and some surfaces cannot be meshed anymore, so the volume cannot be meshed. Meshing the connected surfaces before creating the volume is possible and works well. I use the surface-types: mesh-surface and "surface by 4 edges". Any ideas what can be done and what the reason for this behaviour is ? 

A: Though case specific, this seems like am ACIS bug where it fails to identify the correct topology. In some cases, presence of duplicate entities(faces) or complex surfaces leads to this behaviour. The workaround is to heal the real volume or stich a virtual volume (FLUENT). 

14. Q(199): How to convert mesh created in gambit to standard icem output (boco_info topo_info domain.1 ... domain.n ) 

A: It`s possible with ICEM CFD v4.0.X to convert a Fluent MSH file into an ICEM domain file but this is an unstructured format and therefore doesn`t know about each block. If you want this to write the mesh out for another solver then the above unstructured method may work.

To do this you will need the latest build of ICEM CFD, but if you have this then it may be alot quicker to build your meshes in TETRA or HEXA anyway, then they can be written out to the 100+ solvers supported (ICEM). 

15. Q(202): I would like to generate grids for different zones using gambit, how to merge them together using gambit or tgrid later?

A: For a valid conformal mesh, mesh nodes on the faces at the interface of the two parts have to be matching within tolerance. Then, you can either merge the nodes (using Tgrid) or Fuse the zones (using Fluent). If you use Tgrid to megre the duplicate nodes, the resulting surface at the interface will have the boundary type as "wall" which should be changed to "interior" if both sides of the interface have same cell(fluid) zone. Fluent automatically convert the resulting surface after fuse to be of "interior" type if both sides of it has the same cell (fluid) zone. 

Also, if you are not using Tgrid, you need to use tfilter tmerge3d to merge the meshes together before reading them into Fluent. Tgrid does the same when you load multiple mesh files at a time (FLUENT).. 

16. Q(213): I would like to known selection criteria between structured and unstructured mesh. 

A:  Try this approach.

 (1). Single-Block Structured mesh......then....Multi-Block Structured mesh.......then....Single-Block unstructured mesh......then....Multi-Block unstructured mesh. 

(2). If you can generate a single-block structured mesh for your problem, then stop there. There is no need to go further. 

(3). If your solution is having problem around the corner, try multi-block structured mesh. If you are getting improved solution, then stop there. 

(4). If you still have problem around different part of the corner, try the unstructured mesh, with high density mesh around the corner. If the solution is good, then stop there. 

(5). If one part of the corner requires special attention, then use the adaptive unstructured mesh, with interactive mesh refinement until the solution is acceptable. Ideally, you should get the mesh independent solution. 

(6). In general, Hex/Quad is used for structured mesh, and Tet/Tri is used for un-structured mesh, but there are always exceptions. 

(6). It is very important to be able to control every part of your mesh so that you can get good solution everywhere. With un-structured mesh, you no longer have that direct control, easily. 

(8). Any flow problem which requires analysis has some specific features (or flow structure) in it. So, it is important to understand the problem features and flow structure, and make use of the structured mesh for solution accuracy and efficiency. 

(9). But if the geometry of a problem is very complex in the first place, and you don't have the time to organize a structured mesh topology, then the only way to go is to use the un-structured mesh, and let the mesh generation code to generate the mesh for you, if it is possible at all! Once you have a mesh, you can refine it later on to improve the resolution. 

The best recommendations are : 

1) orthogonal 

2) aspect ratio of 1 

3) uniform grid 

4) four(for 2D) and six(for 3D) sided elements 

However, above choice is not possible for most cases. So, what you can do is to generate your grid net as close as above mentioned recommendations, even when you use unstructured solver. Then you can reduce numerical error, save computational time, obtain good stabilty and so on. 

Simple comparison for CPU time : Consider you have rectangle domain divided by 10 by 10, your control volume number is 100 by using rectangular element but you have 200 control volumes by triangle element. 

17. Q(218): I have a basic question regarding Gambit. I want to know if it is possible to submit a job on GAMBIT, to run it in the background as a batch process. 

A: To run Gambit in "batch" mode, prepare a journal file (e.g., "test.jou"), then use the command : gambit test -in test.jou 

1.2. Save/Import/Export

1. Q (60): I am searching for a detailed description of the Fluent/UNS I/O format. I used GRIDGEN for pre-processing and FIELDVIEW for post-processing and both support Fluent/UNS I/O format. My intention is to incorporate Fluent/UNS I/O format in an in-house developed unstructured CFD codes.

A: your Fluent technical support engineer can pass this information to you. I believe it is also available in an appendix of the printed manuals, and also in the online help (FLUENT).
2. Q(79): I have a lot of data (X Y Z) in an ASCII form describing a 3D geometry. I would like to know how to visualize this geometry in Gambit without typing all this stuff (Is there any ASCII file whose Gambit can read ?)

A(79): Gambit allows import of a ASCII file with x-y-z coordinates of the points. A flag can be specified to directly convert these points into vertex, edge and faces. The data file should be in free format as follows: 

m n ( where m is the number of vertices in a row and n is number of row)

this should be the first line  

x1 y1 z1 ,  

x2 y2 z2   ............

The command to be used is: 

import iceminput "filename" vertex edge surface ( will create vertices, edge and surface) 

import iceminput "filename" surface ( only surface is created i.e intermediate vertices will be deleted) 

Note that this is not supported through GUI at the moment, so this command should be typed in command window or run in a journal file.  Another option for importing datapoints into vertices alone is import vertexdata "filename". The file format should be similar to above with first row removed (FLUENT).

3. Q(107): Does anyone know how to export the geometry information backwards from Fluent or Gambit to CAD systems, such like AutoCAD?

A: both Gambit and AutoCAD are based on the ACIS geometry kernel. You can export an ACIS file from Gambit and import that into AutoCAD (FLUENT).

1.3. Old Product

1. Q(65): Has the numbering of the surface/vertices/volume/edges changed between the two version?  Revolve face.1 -> solid.1 Revolve face.4 -> solid.2 gives the same results in both ? Even when connected edges are deleted meanwhile ? Revolve face.7 -> solid.3 Does a journal file works in both version (backward quality compliance) ?

A: In general most of the commands (and journal file) will work without change in labels. However, due to upgraded geometry kernel(ACIS) and improved booleans some of the commands (booleans/splits) may result in change of labels. Labels may also change if it involves import of geometry from other CAD system through IGES or ACIS formats. Gambit 1.2 can read database file from all lower versions. You should see Gambit 1.2 FAQ (available through online help) and/or contact your local Fluent support engineer for more details (FLUENT).

2. Solver

2.1. Grid Process

2.2. Boundary Conditions

1. Q(135): I am using the standard k-e model. But I don't know what turbulent intensity to set at and the scale length either. What about the near wall function, which one to use if I am using the k-e model?

A: Please read the User's Guide. It provides an overall guideline on how to set the BCs for turbulent quantities. Yet, it's just a general guideline, and can't tell you much about your specific situation. For instance, you may have a big disturbance just upstream of an inlet boundary on which you want to specify the BCs for turbulent quantities. The, the rule of thumb given in the manual won't help much. Anyway, it's best to discuss this with your support engineer, if the User's Guide cease to be useful (FLUENT).

2. Q(156): What rule should I use , if I have to set my intensity length. I have turbulence intensity of 1-5%, so my question is have to set the turbulence length scale, do I take as the inlet length for inlet and outlet length for outlet?

A: To set a length scale you need to know a characteristic dimension i.e. is there a grid across your inlet in real life?.If so then take 10% of the length of the grid spacing. generally "the rule" is 10% of a characteristic dimension.     As an alternative you can set the hydraulic diameter, but based on the grid dimensions. Do this for the inlet. The outlet length scale is only relevant when you have reversal of flow, set it to the inlet value.

For internal flows, you can take 5 - 10 % of the hydraulic diameter as your turbulence length scale when you deal with a fully developed turbulent flow at inlets. Or you can directly specify the hydraulic diameter. For external flows (e.g., far-field), I normally use the turbulent viscosity ratio (nu_t/nu)rather than the length scale. Because there's no convenient length scale to use in the case of far field. Typically, a small value order of 1.0 (1 - 10) is normally use for the viscosity ratio. These are just general guidelines. Yet, our hope is that the results are not very sensitive to the inlet boundary condition for the length scale as long as it is way from a reasonable range (FLUENT). 

3. Q(168): I am trying to implement the periodic boundary condition on Gambit for fluent 5. When I export the mesh file I get errors about the periodic boundary conditions. The two faces I am specifying to have periodic boundary conditions have identical geometry and mesh topology. The error message is:      ERR[6006] periodic boundary condition on face 1 is incorrect and will not be written to the neutral file. 

A: I would recommend that you assign a boundary condition other than periodic to the boundaries e.g. wall. Call one boundary, say, wall-periodic-1 and the other, say, wall-periodic-2. Once the file has been exported to Fluent then you can simply assign the walls as the periodic and shadow entities, respectively

Gambit has had a problem with defining periodic boundaries - you have to     define them as walls and then re-define them as periodic once you have the mesh inside Fluent (if they are  rotationally periodic don't forget to set the axis of rotation on the fluid-domain first). This might have been fixed in the latest version of Gambit though

You could try before meshing in gambit create a hardlink between the faces, that are going to be a periodic  boundary. It worked out in my case.

creating a hard link between the periodic faces will eliminate this error. "hard link" is also necessary to ensure periodicity for unstructured mesh( quad/tri pave). However, Fluent 5 may still report error for periodic bcs in some cases. This is due to the fact that Fluent 5  requires node numbers on periodic faces to be written in a particular order.Tfilter fe2ram which is used to translate    the mesh from Gambit format to Fluent 5 format ensures only face pairing. So in some cases node pairings for periodics written by tfilter fe2ram may not match the Fluent 5 convention. We will be implementing direct Fluent 5 export from Gambit(in place of using fe2ram) later this year which will fix     this problem. For now, please create periodics inside the solver using "make periodic" command as suggested by Allan and Jonas. slitting the periodic and remaking them again will also fix the problem (FLUENT).

2.3. Application Modeling

1. Q(FIDAP,32): have any one of you used FIDAP/Gambit for modeling small scale hydraulic turbines, specially the axial flow propeller turbines? 

A: There have been a number of papers and presentations by FIDAP users in the area of turbomachinery applications, for example: 

"Three-Dimensional Flow Analysis of an Hydraulic Francis Turbine" by P DuPont, E Parkinson, L Bellet, R Hirschi, J Huang.

FIDAP Users Group Meeting, Paris, France, October 19, 1994. 

There are others I can provide you. Without knowing more of the specifics of your problem, I didn't know which to select. 

In general, however, I would say that our control volume-based solver, FLUENT, is better-suited for most turbomachinery applications. Please contact me if you need more information (Fluent). 

2. Q(50): I'm currently trying to do some simulations into a conical diffuser (incompressible) and I'd like to try the LES option under FLUENT. But the thing is that I don't know how FLUENT compute in the boundary layer with LES; is it use a wall model (Deardorff, Shuman, ..) (then it's like a wall function approach) or is it solve directly near the boundary (then it's like a 2 layer approach) ? That's quite important since in consequence I don't know how to mesh in the boundary layer

A: FLUENT will essentially apply linear law (u+ = y+) to your instantaneous velocity if your mesh is fine enough. Otherwise FLUENT applies the log-law. But using fine mesh near the wall will result in high aspect ratio wall cells unless you use really small mesh size in streamwise direction. Near-wall modeling is still a research area and FLUENT adopts a simple practical approach as described above, which works reasonable well when walls play passive roles (FLUENT)

3. Q(52): I'm trying to plot some velocity profile graph in a dimensionless form so that I have to compute the average velocity in some sections of my problem (internal flow). Meanwhile, regarding some experimental data I have for the same experiment, it seems that FLUENT, when averaging the velocity in a section makes some numerical errors: indeed when comparing the flow rate after adimensionalisation with the experimental data it doesn't give the same results unlike it is obiously the case in the initial conditions.

A: For reporting fluxes on "boundary surfaces", "Report/Fluxes" gives the actual fluxes used in the finite-volume solver. The fluxes on the boundary surfaces are "stored", essentially at the faces of individual cells on the boundary surfaces and updated with the solutions. When you do "Report/Fluxes...", FLUENT merely retrieves the flux from the memory and display on your terminal. 

As such, the fluxes reported via the "Report/Fluxes" panel satisfy conservation laws (mass, momentum, etc.) and can be regarded as "solutions" themselves and therefore more "accurate" than "derived" quantities. 

"Report/Surface-Integrals ..." is a different animal. It allows you to compute fluxes and integrals on arbitrary surfaces, not only boundary surfaces but also internal surfaces of your choice. However, the fluxes and integrals reported via this panel are "derived" quantities, not "solutions" in themselves. The fluxes and integrals ought to be "computed" by interpolating (for internal

surfces) or extrapolating (for boundary surfaces), as needed, the solution fields which are stored "at cell centers". As a consequence, the fluxes and integrals reported via "Report/Surface-Integrals..." can't avoid interpolation and extrapolation error. For reasonably fine meshes with well-thoughout boundary surface locations, the "reporting error" will be small enough. 

We have a plan to improve the "reporting" accuracy in "Report/Surface-Integrals" in the upcoming release (FLUENT). 

4. Q(81): I'm working with a gas/liquid, stirred tank reactor. I have given up using a free surface in the system, so I have to put the outlet close to where the surface is expected to be, but in the two-phase area. My problem is then how     to specify the outlet parameters. How can I link the gas fraction at the inlet to this sink term so I will be guarantied that the conservation equation will be fullfilled?

A: i) Use Adjust UDS and calculate the total mass of gas going into the system. ii) You can use symmetry (or link-cut walls) b.c for the liquid in the "modified outlet" 

     ii) Use this total gas in to adjust the velocities of the gas at the cells near the "special outlet". This can be done via urstrm.F (user defined subroutine for source terms in the equations) by setting a sink term for the velocities on     that region. You may also be able to do via "adjust UDS." 

     iii) Use the urstrm.F subroutine to set a sink term for the volume of fraction equations. 

     iv) Contact your support engineer for more specific questions about variables in the UDS files. 

     v) Depending of the gas inlet velocity you may also be able to do this problem with Fluent5 (UNS) (FLUENT)
5. Q (152): I have some question in airfoil. In every case (RNG k-e, Real~ k-e, Standard k-e, S-A...)of airfoil in low AOA, Fluent predicts nearly good result with experimental data. But! In stall, no case predicts good result.Have anyone ever tested this case(airfoil in stall)

A: Unfortunately, you will have to be prepared to spend some time trying different turbulence models, different time step sizes, etc. My rule of thumb with respect to  time step size is that your time step is largely considered to be adequately small if the solution converges within 10 iterations per time step. Better use one of the more recent models FLUENT offers, i.e., RNG, RKE, or RSM   Model. I suggest you monitor the lift/drag and one of velocity components in the near-wake. Don't blame too much if FLUENT can't predict stall angle accurately and the lift and drag coefficients do not  match the measurements beyond the stall angle. But I'll be interested in hearing if there are better alternatives to  what FLUENT offer (FLUENT).

6. Q(163): Is there anyone who had good convergence results for a turbulent calculation of flow over a backward facing step? I'm trying the DNS case of le and Moin (Re=5100), but until now I didn't get satisfying results. I'm  especially interested in a solution with the RNG turbulence model.

A: For the Jovic and Driver's backstep problem, you're essentially using the Wolfstein's one-equation turbulence model in the "whole" domain if you're using the two layer model in FLUENT. The reason is that the default boundary of Reynolds number Re_y (the interafce between the two-equation model and the one equation model)  is 200, and the Reynolds number for the Jovic and Driver's case is such that Re_y in most of the region is below  200. This problem doesn't occur in the case of Driver and Seegmiller's case, because the Reynolds number for the latter is much higher. With the one equation model being used in the whole domain, the transport of epsilon is completely neglected, which may be responsible for the mediocre results you're witnessing (FLUENT).

7. Q(169): I was reading some material about two pahse flow with heat transfer. In the moumentum balance equations, along with the habituel terms, a term is introduced and named as the momentum due to virtual mass production. Can some one explain what is it exactly

A: Virtual mass is defined as the sum of "real" mass and "added" mass. The notion of "added" mass has been introduced to represent a fluid force exerted by the fluid particles around an "accelerating" body. The body feels a force as if its mass is increased by the amount of the "added" mass. The "added" mass force is of "inviscid" origin. And therefore it doesn't vanish even in the case of potential or     inviscid flows. It occurs only when the body is accelerating (e.g., oscillation). The added mass force can be significant when the density of the fluid is comparable to the density of the body. So, you hardly see the added mass mentioned in the textbooks dealing with aerodynamics or gas dynamics. But you see lots of treatises on it in     textbooks on hydrodynamics (FLUENT).

8. Q(172): Can I use single rotating reference frame to simulate stirred tank with baffles? In this method the tank wall and the baffles are defined counter rotating walls. Therefore I need not use multi-frame of reference. Can I do this?

A: I'm afraid you can't use a single rotating frame of reference. You should use either multiple rotating frames (MRF) or sliding mesh capability in FLUENT. The MRF is a convenient, much cheaper alternative to the full transient sliding mesh capability. Please refer to User's Guide(FLUENT).

9. Q(206): Am looking at 2d mixing within a circular tank where a circular stirrer is offset from the centre and rotates at about 20 rad/s. A number of models for different offset values have been constructed - would it be possible to determine the level of mixing of the fluid using a plot of turbulence intensity or is there another way? 

A: You can solve any passive scalar equation (e.g.,energy equation)in addition to the flow equations to study the mixing. Start with a temperature field patched in such that you have a region where its temperature is different from the remaining region, and see how the temperature field evolves with time. Or you can solve species equations instead of temperature with the flow equations. But the results would largely remain the same if turbulence is mainly responsible for mixing. 

Turbulence intensity is a measure of velocity fluctuation. Relevant to mixing as it may be, it can't be interpreted as a direct measure of the degree of mixing (FLUENT). 

10. Q(216): I am about to model the transient flow through a packed bed using FLUENT 5. As noted in the user manual, the fluid does not accelerate as it moves through the medium because the volume is 100% open and the porosity is not physically represented. Unfortunately, we are interested in the transit time through the bed which is clearly impacted by this limitation. Now for my question, what is the best way to model this situation. One possibility is to reduce the thickness of the bed to yield the correct transit time + adjust the bed parameters to get the correct pressure drop

A: The reason why many codes, including FLUENT and FIDAP, adopt "filtration" velocity (Q/A)as a dependent variable appears related to the fact that Darcy law after all relates the pressure gradient and the volume flux (Q). There's a relationship, though, between the "pore" velocity (average over the pore only) and the "filtration" velocity (average over the whole elemental volume including pore and solid) and that is U_pore = U_filtration/porosity. And this could probably be used to estimate the flow transit time, if the porous media is isotropic (FLUENT). 

2.4. Solution techniques

1. Q (34): What’s MG in Fluent?

A: Multigrid is a technique used to dampen low frequency numerical errors that appear early on in the solution process. By solving the difference equations on progressively coarser grids, the low frequency errors are reduced quicker than if the calculation proceeds solely on the fine grid. Of course, if you have a fairly coarse grid to start with, then the use of multigrid may not improve the rate of convergence by much. 

The linear equation solver used for the segregated and the coupled implicit solvers in Fluent is an algebraic multigrid method. Multigrid methods can be divided into to types, geometric, where the problem is discretized on several successively coarser grids, and algebraic, which creates smaller Ax=b linear equation systems using only information in the original fine level Ax=b system. Algebraic multigrid using piecepise constant interpolation and coarsening by grouping is sometimes reffered to as additive correction multigrid. Fluent's AMG solver uses this method (FLUENT). 

2. Q(152): In every case (RNG k-e, Real~ k-e, Standard k-e, S-A...)of airfoil in low AOA, Fluent predicts nearly good result with experimental data. But! In stall, no case predicts good result. Have anyone ever tested this case(airfoil in stall)

A(152): Unfortunately, you will have to be prepared to spend some time trying different turbulence models, different time step sizes, etc. My rule of thumb with respect to time step size is that your time step is largely considered to be adequately small if the solution converges within 10 iterations per time step. Better use one       of the more recent models FLUENT offers, i.e., RNG, RKE, or RSM Model. I suggest you monitor the lift/drag and one of velocity components in the near-wake (FLUENT).  

3. Q(157): What rule should I use , if I have to set my intensity length. I have turbulence intensity of 1-5%, so my question is have to set the turbulence length scale, do I take as the inlet length for inlet and outlet length for outlet?

A(157): For internal flows, you can take 5 - 10 % of the hydraulic diameter as your turbulence length scale when you deal with a fully developed turbulent flow at inlets. Or you can directly specify the hydraulic diameter. 

For external flows (e.g., far-field), I normally use the turbulent viscosity ratio (nu_t/nu)rather than the length scale. Because there's no convenient length scale to use in the case of far field. Typically, a small value order of 1.0 (1 - 10) is normally use for the viscosity ratio. 

These are just general guidelines. Yet, our hope is that the results are not very sensitive to the inlet boundary condition for the length scale as long as it is way from a reasonable range (FLUENT).. 

2.5. Parameters

1. Q(187): why cannot I change the density and the specific heat using UDF, I may need to change the specific heat or the volumetric heat capacity (product of the density and specific heat) 

A: FLUENT 5.3 now allows you to specify density as arbitrary function of any other FLUENT variables. As long as the sensitivity of density to the change of the variables is reasonably (not too high), you can customize density without much problem. 

Specific heat (Cp) still is not and will not be specifiable as an arbitrary function of arbitrary variables. One of the main reasons is that the energy equation has to rely upon enthalpy which is basically evaluated from integral of Cp in the temperature space. As you can immediately see, we run into a serious problem of relating those arbitrary variables and temperature (FLUENT).. 

2. Q(192): how Fluent calculates the heat transfer coefficient along a surface? 

A: FLLUENT doesn't do any magic in computing heat transfer coefficient. FLUENT just computes, in a simple-minded way, heat transfer coefficient from h = q"/(T_ref-T_w), where q" is the heat flux at wall, T_ref is a reference temperature, and T_w is the wall temperature. 

You can use, as T_ref, a meaningful reference temperature, if any(e.g., mixing cup temperature in pipe flows, freestream temperature in boundary layer flows). But we should keep in mind that h is a "derived" quantity who value totally depends on how we define it. 

As a thermal boundary condition, you specify either wall temperature or heat flux. 

For tubulent heat transfer, there are three scenarios thta can happen. They are; 

1) When you specify heat flux, q", FLUENT uses the heat flux directly to solve the enery equation, and compte the wall temperature, T_wall, using the temperature law of the wall. For post-processing, FLUENT uses q" and T_wall to compute the heat transfer coefficient, h, from; 

h = q"/(T_ref - T_wall) where T_ref is a reference temperature you specified 

2)When you specify a wall temperature, T_wall, FLUENT uses the temperature law of the wall to compute q". q" thus computed gets used in the energy equation. 

For postprocessing, FLUENT uses q" and T_wall to compute the heat transfer coefficient, h, from the same definition as above. 

The temperature wall function FLUENT uses can be found in the User's Guide (Eq. 9.7-5 in Volume 2) 

2.6. UDF

1. Q (22): Where can I get the meaning of rp_variables? 

A: Type the following command at the command line:

 (cx-send '(for-each (lambda (v) (pp v)) rp-variables)) 

For each variable, you'll see its name, its current value, its type, its minimum and maximum limit. You'll need to use RP_Get_Boolean for the booleans, RP_Get_Integer for the integers, RP_Get_String for the strings (FLUENT). 

2. Q (21): How to get the node temperature on a boundary condition? With F_T(f,t) we can have face temperatures, what about node values? How can we perform iterations on nodes?

A: Node values are only stored temporarily for post-processing, so it is impossible for you to perform iterations on nodes. Temperatures are computed and stored at cell centroids and at boundary face centroids (FLUENT).
3. Q (23): how to alter the volume reaction rate on a per cell basis after each time step or iteration? My guess is to use DEFINE_ADJUST and DEFINE_VR_RATE together but I'm lost after that.

A: Here's a rather silly example of how you could modify the reaction rate as a function of time. In the example, when a new time

step is done the reaction rate is cut in half (FLUENT). 

#include "udf.h" 

DEFINE_VR_RATE(my_rate, c, t, r, mw, yi, rr, rr_t) { static real old_flow_time = 0.; static real specified_rr = 1.; if

(RP_Get_Real("flow-time") > old_flow_time) 

specified_rr /= 2.; old_flow_time = RP_Get_Real("flow-time"); *rr = specified_rr; } 

4. Q(43): how a UDF for a reaction rate, which is attached to the appropriate function hook, is then attached to a reaction in the reaction panel. All I get are inputs for arrenhius reactions. Also, what if you have more than one reaction – there is only one function hook. I know I am missing something basic but the manual does not address this issue.  I am using finite rate model, three species, two reactions.

A: When you supply a UDF for reaction rate, this happens: 1) Fluent calculates the reaction rate using the methods selected by you in the reaction panel, 2) the UDF you supplied is called, allowing you to modify the reaction rate. Since the UDF is called for every reaction, what you have to do is only modify the reaction rate for any reactions for which you do not want the default behavior. 

To check for a specific reaction, you would look at the reaction structure (the variable "r" if you created your UDF using

DEFINE_VR_RATE(name, c, t, r, mw, yi, rr, rr_t)). You can do something like this to check for a particular reaction:  

if (STREQ(r->name,"reaction-1")) 

modify rr here (FLUENT) 

5. Q:   Error: malformed pair: too many objects in CDR Error Object: (macro-1 . "(cx-gui-do cx-activate-item \"MenuBar*FileMenu*Export...\")\n(cx-gui-do cx-activate-item \"Export*PanelButtons*PushButton1(OK)\")\n;PATHNAME \"d:\cfd2000\raw-data\") 

     I was using 5.2.3. Editing is also a pain as fluent just won't let go of the macros.scm file once its read it for further editing.

A: Here's how I would do it. I would define a text interface command something like this:  /file export fieldview myfile-%t xvel yvel q 

     Note that the above command is entered manually inside the line "Command" in the command monitors panel. It exports x and y velocity in Fieldview format. The resulting file names look like: 

     myfile-5107.fvc myfile-5107.fvd myfile-5108.fvc myfile-5108.fvd 

     etc. 

     Note that %t appends the time step number. You can also use %i for iteration number and %n for a consecutive file name numbers. This is explained in the online help. 

     Also, if you want to save different data, or in a different format, you can experiment with different text interface commands in the console window (FLUENT).  

That message would imply that you are missing a backslash \ to escape one of the double quotes " (the double quotes need to be escaped so they are not seen as the end of the macro definition string). 

6. Q(166): Where can I find a comprehensive list of ALL the functions/macros available for use while writing UDF's. Hopefully this list will also contain descriptions for their use.

A: We've been maintaining a repository of UDFs contributed by Fluent Inc.'s staff and users like you on our web site. It was created recently and there may not as many UDFs as you want to see. But if you're a registered user, you     have access to the repository in the User Service Center and there you can browse what it offers (FLUENT).

7. Q(188): FLUENT's limitation says that coupled heat transfer cannot be modeled when using VOF. however, if I wanna do so, any possibilities by using UDF? 

A: It wouldn't be impossible, but it will not be straightforward to do it, in view of all the difficulties anticipated in dealing with the heat transfer across the interface (FLUENT).. 

2.7. Performance/Function

1. Q(42): I am an avid user of CFX and would like to cross over to Fluent, as it is much more user friendly on the interface end. There are certain things I need as far as control of the model is concerned, however: I need to be able to vary the boundary conditions periodically in time, and the same with the grid geometry. I also need to be able to post process by looking at each timestep to

watch the unsteady flow develop in time. I have been doing these in CFX via user Fortran subroutines- are there means for accomplishing these in Fluent?

A: You can either use user-defined functions (UDF) or rely upon standard interface. to specify time-varying boundary conditions. UDFs allow you to specify =transient BCs using any arbitrary functions. Alternatively, you can write a BC "profile" file in advance containing boundary values vs. time (Please see the FLUENT 5 user's guide addendum on our user-service center)and can read it into solver via standard user-interface. If BCs are periodic, you can make them repeat themselves. 

Regarding the mesh, FLUENT 4.5 curently as same capability as in CFX.

Admittedly I wasn't clear. What I meant was: In terms of the usage and functionality of "moving/deforming" mesh, FLUENT 4.5 would be similar to what CFX offers. The original question was regarding moving/deforming mesh capability and that's probably why I did not put the modifier"moving/deforming". (FLUENT)

3. Post-Process

1. Q(28): there is an effective way to plot the structure of horseshoe vortex and passage vortex using Fluent or other packages. I noticed that the Helicity variable is defined in Fluent, but I have not fingered out how to plot this variable so that vortex "streamlines" can show up.

A: You may want to plot iso-contours of these two quantities. 

a).Normalized helicity : Define a custom field function by deviding the helicity by the product of velocity magnitude and vorticity magnitude. By definition, this quantitiy should be between -1 and 1. Or take an absolute value of this quantity. Try an iso-contour of 0.9 or 0.95 

b).)Kinematic vorticity number : Again define your custom filed function by deviding vorticity magnitude by vslocity magnitude and take a square root of it. Try an iso-contour of this quantity 1.0 (FLUENT).
2. Q(74): I can't get Fluent (5.2.3) to display path-lines across sliding interfaces. Has anyone else managed to do this? Is it even possible in Fluent? All my path-lines just end when they reach a sliding interface. The problem does not     affect all general interfaces, only those which are sliding.

A: I found a solution. Version 5.1.1 seems to plot path-lines also across sliding interfaces. Funny enough the simulation only works in 5.2.3.

Q: I just tried it in 5.3.18. It works on Linux, nice! However, unfortunately we do  post-processing on HP-UX 10.20, and on this platfrom 5.3.18 gives a "floating point exception" when loading the.dat file, so I can't try it there. I have reported this to Fluent Europe.

 A: Sorry for the inconvenience. I checked our database and it's been logged in as a "critical" defect. We'll fix it (FLUENT).

3. Q(182): After analysis, how can I display the free surface form? 

                  A: You can generate and display an iso-surface of volume fraction (=0.5)

