FCOOL README-

The FCOOL223a application will only run on Intel CPU equipped Macintoshes running MacOS-X (Only tested on system 10.4.8). The code is for single-phase LN2 coolant flow in an internal duct with a specified pressure drop.

To run FCOOL, copy the input file (INPUT-PF4, INPUT-pf1a, etc.) to a file named incool located in the same directory as the FCOOL app. The incool file included in this directory indicates the format and units used.

Double-click the application icon to run the program. Respond to program requests by typing 1 (or 0 after the asymtotic solution is reached for plots). Depending on the speed and model size, execution could take several minutes. Interim results are output in the application window and output file otfcool. A postscrip temperature vs. time plot for the peak conductor, coolant and duct wall temperature is saved in a file fcol001.eps.

Input Discription:

C FCOOL3tc223a

C

C Revision History:

C

C RE-COMPILED 10/09/07 ABSOFT-MRWE, NOTE, LN2 DATA ONLY VALID FOR LIQUID

C PHASE WHICH IMPLIES AN ASSUMED PRESSURE IN COOLANT DUCT -NEED TO CHECK

C THE PRESSURE-TEMPERATURE LOCALLY TO INSURE SINGLE PHASE FLOW.

C WE CURRENTLY ONLY CHECK TEMPERATURE IN LN2 SUBROUTINES FOR T IN VALID

C RANGE. NEED A MORE ROBUST METHOD AND POSSIBLE ENTHAPY CALC. FOR 2-PHASE.

C

C

C  FCOOL3TC - LIQUID NITROGEN COOLANT SUBROUTINES (updated 01/25/05-fd)

C  CORRECTED LN2 SPECIFIC HT. SUBROUTINE (2nd term was t*2, s/b t**2)

C  fcool3tc(ver.2.23) - corrected LN2 as above chg. and used TIM.LT.ESW

C                       and TIM.LT.REP (was CLOCK.LT.) for TMAX calc

C                       conditionals

C  fcool3tc(ver.2.23A)-Limited the out of range temp. warnings (09/28/06-fd)

C  fcool3tc(ver.2.22) - chg. scale/range for temperature plots

C  fcool3tc(ver.2.21) - added CMASS for concentrated mass 7/8/01-fd

C             CMASS is a parsitic mass (PER NODE) for a specific type of

C             problem, should normally be 0.0 (NCSX-ModCoil implemetation)

C             Also revised fluid params for LN2 (NIST)-7/8 to 11/20/01-fd

C             Modified the TMAX calculation (and brought inside node loop), 

C             and added postscript plotting at the end.

C  fcool3 - added current wave shape calc for conductor

C  fcool3a - modifies TW calc. using TMAX instead of TC (lumped conductor

C            temperature). TMAX=3TC/2-TW/2 (peak based on mean value theo.

C            using parabolic temp distribution in conductor).

C            NOTE: THIS ONLY APPLICABLE WHEN FULL GRADIENT HAS BEEN ESTABLISHED

C                  A BETTER APPROXIMATION USES A F.D. BTWN TC AND TMAX

C  2 MARCH 1995, updated viscosity & density functions, added kinematic visc. fct.

C  included continuous updating of reynolds# and velocity. COMPILED: CFT77 -3/22/95

C

C   INPUT NOTE: THIS PROGRAM ASSUMES A DIHEDRAL SYMMETRY FOR THE CONDUCTOR

C               GEOMETRY AND THE INPUT FOR CONDUCTOR AREA (ACU) MUST BE HALF

C               THE TOTAL CONDUCTOR AREA, AND THE CURRENT INPUT MUST BE HALF

C               THE CURRENT. ALL OTHER INPUTS (DHYDR, AHOLE, ETC.) MUST BE THE

C               FULL CONDUCTOR DIMENSIONS. FOR THE VARIABLE (SHAVED - optional) 

C



CONDUCTOR INPUT, USE THE FULL SHAVED AREA IN SQ.INCHES. THE PROGRAM

C               WILL DIVIDE BY 288 TO HALVE AND CONVERT TO SQ. FT.

C______________________________________________________

C                                                      l

C     TITLE - FORMAT(A8)                               > CARD #1

C______________________________________________________l

C______________________________________________________

C     AC - 1/2 AREA OF CONDUCTOR (SQ. FT.)             l

C     AHOLE -  FULL AREA OF HOLE (SQ. FT.)             l

C     AMP - CURRENT (AMPS) (1/2 FOR HALF CONDUCTOR)    l

C     ESW - EQUIVALENT SQUARE WAVE (SECONDS)           > CARD #2

C     GPM - FLOW RATE OF COOLANT (GALLONS PER MIN.)    l

C     PL - FLOW PATH LENGTH (FT.)                      l

C     N - NUMBER OF NODES                              l

C     NP - NUMBER OF PULSES (MAX.)                     l

C       FORMAT:(2F10.5,F10.2,3F10.5,2I10,/2F10.5,i5)   |

C______________________________________________________l

C

C note: the program will terminate after reaching NP or

C       the asymtotic solution (whichever comes first).

C

C______________________________________________________

C     HHTL - HEAT TRANSFER LENGTH AT EACH NODE (FT.)   l

C          (Cu EDGE TO HOLE)                           >  CARD #3

C     REP - DUTY CYCLE (REP RATE)                      l

C     nio - OUTPUT SKIP INCREMENT FOR CFOUT WRITES     l

C           AND PLOT DATA CTEMP(I), ETC.               l

C        FORMAT (2F10.5,i5 continued from above)       l

C______________________________________________________l

C______________________________________________________

C                  FORMAT(9F10.5)                      l

C     CONDUCTOR PROPERTIES:                            l

C     CPC - SPECIFIC HEAT CAPACITY (BTU/LBM DEG F)     l

C     CKC - THERMAL CONDUCTIVITY (BTU/HR FT DEG F)     l

C     RHOC - DENSITY (LB/CU.FT.)                       > CARD #4

C     RHOR - RESISTIVITY (MICRO-OHM IN.)               l

C     RHORC - THERMAL COEFFICIENT OF RESISTIVITY       l

C     COOLANT FLOW PARAMETERS:                         l

C     TI - INLET TEMP. (DEG. F)                        l

C     DHYDR - HYDRAULIC DIA. (4*AHOLE/W.P.-FT.)        l

C     P - PRESSURE DROP (PSI)                          l

C     CMASS - CONCENTRATED MASS @ EACH NODE (LBS)      l

C______________________________________________________l

C
OPTIONAL: INPUTS:

C______________________________________________________

C      INPUT REDUCED CROSS SECTIONS: FORMAT(3F10.3)    l

C      X - REDUCED AREA (SQ. IN.)                      l

C      (USE FULL REDUCED AREA NOT 1/2, PROGRAM DIVIDES)l

C      CEN - DISTANCE TO THE CENTER OF REDUCED AREA    > CARDS 5-n

C         (MEASURED FROM THE INLET)                    l

C      WDTH - LENGTH OF REDUCED AREA (FT.)             l

C      (terminate with card n blank or 0.0)            l

C  (or skip this section entirely with a blank or 0.0) l

C______________________________________________________l

C______________________________________________________

C      INPUT CURRENT PROFILE: FORMAT(2F10.2)           l

C      cur(i) (CURRENT) - (AMPS)                       l CARDS n+1 to nc

C      curt(i) (TIME) - (SEC.)                         l (nc=# of cur. ele.)

C        (terminate or skip with blank or 0.0)         l

C______________________________________________________l

Instructions for running:

The fcool program looks for an input file named incool which must be in the same directory as the application. Double-click the app. to launch and a window will open with the message"READY TO READ IN COIL & CONDUCTOR DATE. TYPE 1". Type 1 and return to begin the analysis. A 2nd message "FINISHED READING TITLE. TYPE 1" will appear - type 1 to continue. If no errors are found in the 1st two input lines, which contains the title another linewith the message " FINISHED READING IN COIL DATA. TYPE 1" will appear. Again, type 1 to continue. Addtional user interactions should be obvious. The output data for the transient temperatures is written to the otfcool file which will be in the same directory as the app. and input file. This output is also echoed to the screen and may be saved as as a separate file at the end of the run. Depending on the size of the model a window may appear informing the user that the screen buffer limit has been reached and requesting the user to choose either to discard or save the screen buffer. Since the same output data is also being saved in the otfcool file saving the screen buffer is generally not required, so selecting discard is usually appropriate. At the completion of the run (when an assymtotic solution is reached, or the maximum number of iterations has been reached, the program writes:

 INTEGRATED FLUID POWER OUT =  xxx.xxx

 ***************************

 asymtotic solution. reached

 ***************************

 Type 1 to continue calculations or 0 to start plots

 If a plot of the transient response at the coolant exit location is required you must  type 0 and return. A plot of the exit temperature of the coolant, peak conductor, and coolant-conductor wall interface temperatures will be created with degrees Rankin & Kelvin shown on the left and right axis of the plot. The program will prompt you for a plot title, and the axis lables and the plot orientation (either portrait 8.5" x 11", or landscape 11" x 8.5"). Some plotting data is then written and the program exits. The plot file will be named "fcol001.eps" in the run directory. Apples' Preview application can be used to view and translate the eps (encapsulated postscript) file to PDF.

Trouble-shooting tips:

1. If the code doesn't read the input file (usually indicated by an "Attempt to read past the end of file" message), check that the plain text file has Unix or dos (not Mac) line endings.

2. If the program execution takes an inordinately long time to run (more than a few minutes), you may need to reduce the number of nodes (N) in the input file or the number of pulses (NP).

