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==========================================================================

A        INPUT DATA FORM & DIAGNOSTICS

==========================================================================

----------------------------------

A-1      INPUT DATA FORM (STR.DFM)

----------------------------------

This is the full STREAMLINES data form designed to serve as an 

         abbreviated user's manual. This is the form that is automatically 

         rolled into a new data file by the editor when it is created by 

         entering the command STRDAT <filename.ext>. 

         Delete or add "X" and "C" lines as wanted to show the proper di-
         mensional units and the node types and data options used. Use the 

         editor's copy, move, and delete commands to add, duplicate, and 

         to transfer data lines from one place to another in the form. Re-
         member to keep the fifteen asterisk (*) lines. 

Several increasingly abbreviated data forms are shown in Sections A-2, A-3, and A-4 below. 

           - Input Data Form for program STREAMLINES:   (c) Copyright 1990, by ATKINSOPHT.

           -

           - Active data lines may not have -, C, P, or X in column 1.

           - "-" lines are INSTRUCTIONS; counted, ignored as data, may be discarded.

           - "X" lines are COMMENTS; counted, ignored as data, may be discarded.

           -     Enter X (in column 1) for lines you want here but NOT in the Input Log.

           - "C" lines are COMMENTS; numbered & logged, but ignored as data.

           -     Enter C (in column 1) for lines you want here AND in the Input Log.

           - "P" lines are numbered & logged, ignored, begin a NEW PAGE in the Input Log.

           -     Complelely BLANK lines are numbered & logged, but ignored as data.

           - DATA lines are non-blank lines with other than -, X, C, or P in column 1.

           - Data fields headed "======" accept blanks to DUPLICATE the entry above.

           - Lines with an ASTERISK(*) in column 1 MUST be RETAINED. There are 15 (0-14).

           -

           - There MUST follow three 2-80 column Job ID lines; all or any may be blank.

           -2--+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

           Job ID 1…
           Job ID 2…
           Job ID 3…
           - You may keep extra ((X)cluded or (C)ommented) Job ID lines here ...

           -

           - There MUST follow two 1-32 column Control lines:

           X---+----1----+----2----+----3-2/

           3T.667 1             0 0000    1/     Job Control line

           0                            001/ Program Control line

           - You may keep extra ((X)cluded or (C)ommented) Control lines here ...

           -     Enter this data FILENAME.EXT below so that it may show in the Input Log.

           C This data file is:  ????????.???

           C <---Fluid & flow---->  <--------Network "global" data---------> <---Gases--->

           C Eq:  Fluid  Unit  Vol    Alt  Press  Temp Spcfic Viscsty  Vapor   Mole Isntrp

           C  ID,    ID,   ID, S/A   (ft) (psig),  (F),gravty,  (cps),(psia) weight, expnt

           X  ID,    ID,   ID, S/A    (m),(barg),  (C),gravty,  (cps),(bara) weight, expnt

           C ---  -----  ---- ----  -----  ----- ----- ------ ------- ------ ------ ------

               0      0     0    0      0      0     0      0       0      0      0      0

           - Eq: 1 Isothermal      2 Weymouth        3 Darcy-Weisbach  4 Hazen-Williams

           - Fl: 1 Gas (con.den.)  2 Air (con.den.)  3 Liquid          4 Water (aq.sol.)

           -     5 Gas (perf.gas)  6 Air (perf.gas)  7 Steam (supht.)  8 Steam (sat.)

           - Un: 1 lb/sec,    psi  2 lb/hr,     psi  3 scfh,acfh, psi  4 scfm,acfm, psi

           -     5 scfm,acfm, inw  6 scfs,acfs, psi  7 gal/min ,  psi  8 bbl/hr,    psi

           -    11 kg/sec,    bar 12 kg/hr,     bar 13 scmh,acmh, bar 14 scmm,acmm, bar

           -    15 scmm,acmm, mmw 16 scms,acms, bar 17 liter/min, bar 18 spare

           - S/A =0 Standard (wgt.) gas cubic units; =1 Actual (volume) gas cubic units.

           X Node Type -1, Flow/pressure node:

           X Node  Pressure  External

           X  no.     fixed  flow +/-

           X ---   ========  ========

           X   0          0         0 <None req; but may be the only such node/network.

           * 0

           - Lines with an asterisk(*) in col. 1 MUST be retained. There are 15 (0-14).

           C Node Type +1, Flow node:

           C Node  Pressure  External

           C  no.  estimatd  flow +/-

           C ---   ========  ========

               0          0         0 <Usual, but none req; pressures calculated.

           * 1

           C Node Type  2, Pressure node:

           C Node  Pressure

           C  no.     fixed

           C ---   ========

           X   0          0           <At least one such per network recommended.

           * 2

           X Node Type  3, Pressure regulators:

           X Node   P inlet  P outlet

           X  no.  estimatd   defined 
           X ---   --------  --------

           X   0          0         0 <Devices, Types 3 to 11 may not be contiguous.

           * 3

           X Node Type  4, Back-pressure regulators:

           X Node   P inlet  P outlet

           X  no.   defined  estimatd

           X ---   --------  --------

           X   0          0         0

           * 4

           X Node Type  5, Differential-pressure regulators:

           X Node     Inlet   P diff.

           X  no.  estimatd   defined

           X ---   --------  --------

           X   0          0         0

           * 5

           X Node Type  6, Check/relief valves or dampers:

           X Node     Inlet   P diff.

           X  no.  estimatd   to open

           X ---   --------  --------

           X   0          0         0

           * 6

           X Node Type  7, Flow regulators- Fixed flow, Cv=0; Regulated flow, Cv=Cv:

           X Node  <-Valve->  P inlet  P outlet   Defined   Control  Critical

           X  no.  Type Size estimatd  estimatd      flow  valve Cv  flw.fac.

           X ---   ---- **** --------  --------  --------  --------  --------

           X   0      7             0         0         0         0         0

           * 7

           X Node Type  8, Flow functions, P1 - P2 = C1 (Flow /C2)**X:

           X Node             P inlet  P outlet  Constant  Constant  Exponent

           X  no.  Type      estimatd  estimatd        C1        C2         X

           X ---   ----      --------  --------  --------  --------  --------

           X   0      8             0         0         0     1.000         0

           * 8

           X Node Type  9, Energy expending devices, P - P' = f(flow,rise); Pumps, Fans:

           X Node             P inlet  P outlet  Operatng  Rpm/diam   Data is

           X  no.  Type      estimatd  estimatd      temp  +/-ratio  Std/Optg

           X ---   ----      --------  --------  --------  --------  --------

           X   0      9             0         0         0     +1.00       1/0

           -          

           - Characteristic curve (Six  ascending values of flow, and

           -                       Six descending values of pressure rise):

           X       --------  --------  --------  --------  --------  --------

           X Flow:        0         0         0         0         0         0

           X Rise:        0         0         0         0         0         0

           * 9


           X Node Type 10, Energy producing functions- P-P'=f(flow,rise); motors, turbines:

           X   (Not yet programmed)

           X Node             P inlet  P outlet  Operatng  Rpm/diam   Data is

           X  no.  Type      estimatd  estimatd      temp  +/-ratio  Std/Optg

           X ---   ----      --------  --------  --------  --------  --------

           X   0     10             0         0         0     +1.00       1/0

           - Characteristic curve (Six  ascending values of flow, and

           -                       Six descending values of pressure rise):

           X       --------  --------  --------  --------  --------  --------

           X Flow:        0         0         0         0         0         0

           X Rise:        0         0         0         0         0         0

           * 10

           * 11

           - Node elevations and properties (supersedes network "global" data):

           C Node      Elev   Temp  Density Viscsty Vap.Pr.

           C  no.      (ft)    (F) (lb/ft3)   (cps)  (psia)

           X  no.       (m)    (C)  (gm/cc)   (cps)  (bara)

           C ---   ========  ===== ======== ======= =======

           X   0          0      0        0       0       0 <May omit if all values zero. 

           * 12

           C Links:

           - Circular or rectangular crossection;                -Cv=no.of parallel paths:

           C <Nodes> +Dia/Hgt,  Width   Length  <-Frict.coeff.sums->  AbsR/H-W

           C Ups,Dns     (in),   (in)     (ft)     L/D,    Kt, +/-Cv      (ft) 1=Closed

           X Ups,Dns     (mm),   (mm)      (m)     L/D,    Kt, +/-Cv      (mm) 1=Closed

           - 

           -   Irregular crossection;                            -Cv=no.of parallel paths:

           X <Nodes> -WetPrim,   Area   Length  <-Frict.coeff.sums->  AbsR/H-W

           X Ups,Dns     (in),  (in2)     (ft)     L/D,    Kt, +/-Cv      (ft) 1=Closed

           X Ups,Dns     (mm),  (mm2)      (m)     L/D,    Kt, +/-Cv      (mm) 1=Closed

           C --- ---  ======= =======  =======  ====== ====== ======  ======== -

               0   0       -0       0        0       0      0      0         0 0

           * 13

           C Property Table Data (supersedes node and network "global" data):

           -   Use temp. vs.          viscosity                 for gases (Fl=1,5):

           -   Use temp. vs. density, viscosity, vapor press. for liquids (Fl=3  ):

           -     Values of temp. vs. dens., visc., (at network pressure) and vprs.

           -     At least 3 values req.

           C   -----1 -----2 -----3|-----4 -----5 -----6 -----7 -----8 -----9 ----10

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   temp.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   dens.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   visc.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   vprs.

           * 14

           - Lines with an asterisk(*) in col. 1 MUST be retained. There are 15 (0-14).

------------------------------------

A-2      INPUT DATA FORM Abbreviated

------------------------------------

         This version of the data form has had the explanatory "X" lines 

         and some "C" comment lines removed. It is probably a minimum 

         version for documenting input adequately. For a stripped-down 

         version see Section A-3. 

           - 3 Job Identification lines; 2 Control lines:

           Job ID 1…
           Job ID 2… 

           Job ID 3…
           X---+----1----+----2----+----3-2/

           3T.667 1             0 0000    1/     Job Control line

           0                            001/ Program Control line

           C This data file is:  ????????.???

           C Eq:  Fluid  Unit  Vol    Alt  Press  Temp Spcfic Viscsty  Vapor   Mole Isntrp

           C  ID,    ID,   ID, S/A   (ft) (psig),  (F),gravty,  (cps),(psia) weight, expnt

           X  ID,    ID,   ID, S/A    (m),(barg),  (C),gravty,  (cps),(bara) weight, expnt

           C ---  -----  ---- ----  -----  ----- ----- ------ ------- ------ ------ ------

           0      0     0    0      0      0     0      0       0      0      0      0

           -

           - Eq: 1 Isothermal      2 Weymouth        3 Darcy-Weisbach  4 Hazen-Williams

           - Fl: 1 Gas (con.den.)  2 Air (con.den.)  3 Liquid          4 Water (aq.sol.)

           -     5 Gas (perf.gas)  6 Air (perf.gas)  7 Steam (supht.)  8 Steam (sat.)

           - Un: 1 lb/sec,    psi  2 lb/hr,     psi  3 scfh,acfh, psi  4 scfm,acfm, psi

           -     5 scfm,acfm, inw  6 scfs,acfs, psi  7 gal/min ,  psi  8 bbl/hr,    psi

           -    11 kg/sec,    bar 12 kg/hr,     bar 13 scmh,acmh, bar 14 scmm,acmm, bar

           -    15 scmm,acmm, mmw 16 scms,acms, bar 17 liter/min, bar 18 spare

           - S/A =0 Standard (wgt.) gas cubic units; =1 Actual (volume) gas cubic units.

           X Node Type -1, Flow/pressure node:

           X Node  Pressure  External

           X  no.     fixed  flow +/-

           X ---   ========  ========

           X   0          0         0

           * 0

           C Node Type +1, Flow node:

           C Node  Pressure  External

           C  no.  estimatd  flow +/-

           C ---   ========  ========

               0          0         0

           * 1

           C Node Type  2, Pressure node:

           C Node  Pressure

           C  no.     fixed

           C ---   ========

           X   0          0

           * 2

           X Node Type  3, Pressure regulators:

           X Node   P inlet  P outlet

           X  no.  estimatd   defined

           X ---   --------  --------

           X   0          0         0

           * 3

           X Node Type  4, Back-pressure regulators:

           X Node   P inlet  P outlet

           X  no.   defined  estimatd

           X ---   --------  --------

           X   0          0         0

           * 4

           X Node Type  5, Differential-pressure regulators:

           X Node     Inlet   P diff.

           X  no.  estimatd   defined

           X ---   --------  --------

           X   0          0         0

           * 5

           X Node Type  6, Check/relief valves or dampers:

           X Node     Inlet   P diff.

           X  no.  estimatd   to open

           X ---   --------  --------

           X   0          0         0

           * 6

           X Node Type  7, Flow regulators- Fixed flow, Cv=0; Regulated flow, Cv=Cv:

           X Node  <-Valve->  P inlet  P outlet   Defined   Control  Critical

           X  no.  Type Size estimatd  estimatd      flow  valve Cv  flw.fac.

           X ---   ---- **** --------  --------  --------  --------  --------

           X   0      7             0         0         0         0         0

           * 7

           X Node Type  8, Flow functions, P1 - P2 = C1 (Flow /C2)**X:

           X Node             P inlet  P outlet  Constant  Constant  Exponent

           X  no.  Type      estimatd  estimatd        C1        C2         X

           X ---   ----      --------  --------  --------  --------  --------

           X   0      8             0         0         0     1.000         0

           * 8

           X Node Type  9, Energy expending devices, P - P' = f(flow,rise); Pumps, Fans:

           X Node             P inlet  P outlet  Operatng  Rpm/diam   Data is

           X  no.  Type      estimatd  estimatd      temp  +/-ratio  Std/Optg

           X ---   ----      --------  --------  --------  --------  --------

           X   0      9             0         0         0     +1.00       1/0

           X       --------  --------  --------  --------  --------  --------

           X Flow:        0         0         0         0         0         0

           X Rise:        0         0         0         0         0         0

           * 9

           * 10

           * 11
           C Node      Elev   Temp  Density Viscsty Vap.Pr.

           C  no.      (ft)    (F) (lb/ft3)   (cps)  (psia)

           X  no.       (m)    (C)  (gm/cc)   (cps)  (bara)

           C ---   ========  ===== ======== ======= =======

           X   0          0      0        0       0       0 <May omit if all values zero. 

           * 12

           C Links:

           C <Nodes> +Dia/Hgt,  Width   Length  <-Frict.coeff.sums->  AbsR/H-W

           C Ups,Dns     (in),   (in)     (ft)     L/D,    Kt, +/-Cv      (ft) 1=Closed

           X Ups,Dns     (mm),   (mm)      (m)     L/D,    Kt, +/-Cv      (mm) 1=Closed

           X
           X <Nodes> -WetPrim,   Area   Length  <-Frict.coeff.sums->  AbsR/H-W

           X Ups,Dns     (in),  (in2)     (ft)     L/D,    Kt, +/-Cv      (ft) 1=Closed

           X Ups,Dns     (mm),  (mm2)      (m)     L/D,    Kt, +/-Cv      (mm) 1=Closed

           C --- ---  ======= =======  =======  ====== ====== ======  ======== -

               0   0       -0       0        0       0      0      0         0 0

           * 13

           C Property Table Data (supersedes node and network "global" data):

           C   -----1 -----2 -----3|-----4 -----5 -----6 -----7 -----8 -----9 ----10

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   temp.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   dens.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   visc.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   vprs.

           * 14

---------------------------------

A-3      INPUT DATA FORM Stripped

---------------------------------

         This is a valid data form for use with STREAMLINES. It is strip-
         ped down to little but the data field demarcations. The first 

         three lines are the Job ID lines. The node Types can be identi-
         fied by their asterisk (*) notations. 

         What is given up here are the headings and units labels that make 

         the input for a job intelligible after a period of disuse, or to 

         a third party who may be called upon to make sense of it all at a 

         later time. 

         For the absolute minimum data file required to run STREAMLINES 

         see Section A-4 below. 

           Job ID 1...

           Job ID 2...

           Job ID 3...

           X---+----1----+----2----+----3-2/

           3T.667 1             0 0000    1/     Job Control line

           0                            001/ Program Control line

           C his data file is:  ????????.???

           C ---  -----  ---- ----  -----  ----- ----- ------ ------- ------ ------ ------

               0      0     0    0      0      0     0      0       0      0      0      0

           X ---   ========  ========

           X   0          0         0

           * 0

           C ---   ========  ========

               0          0         0

           * 1

           C ---   ========

           X   0          0

           * 2

           X ---   --------  --------

           X   0          0         0

           * 3

           X ---   --------  --------

           X   0          0         0

           * 4

           X ---   --------  --------

           X   0          0         0

           * 5

           X ---   --------  --------

           X   0          0         0

           * 6

           X ---   ---- **** --------  --------  --------  --------  --------

           X   0      7             0         0         0         0         0

           * 7

           X ---   ----      --------  --------  --------  --------  --------

           X   0      8             0         0         0     1.000         0

           * 8

           X ---   ----      --------  --------  --------  --------  --------

           X   0      9             0         0         0     +1.00       1/0

           X       --------  --------  --------  --------  --------  --------

           X Flow:        0         0         0         0         0         0

           X Rise:        0         0         0         0         0         0

           * 9

           * 10

           * 11

           C ---   ========  ===== ======== ======= =======

           X   0          0      0        0       0       0

           * 12

           C --- ---  ======= =======  =======  ====== ====== ======  ======== -
               0   0       -0       0        0       0      0      0         0 0

           * 13

           C   -----1 -----2 -----3|-----4 -----5 -----6 -----7 -----8 -----9 ----10

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   temp.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   dens.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   visc.

           X     0.     0.     0.     0.     0.     0.     0.     0.     0.     0.   vprs.

           * 14

-----------------------------------

A-4      INPUT DATA FORM Bare-bones 

-----------------------------------

         This is also a valid data form for use with STREAMLINES. It is 

         the bare-bones version offering nothing but confusion to the user 

         and mystery to those who follow.

         Any STREAMLINES data file must contain, as a minimum, the ele-
         ments in the sample below: 

           1

           2 
           3 

           3T.667 1             0 0000    1

           0                            001

           0      0     0    0  0000.  0000. 0000. 00.000 000.000 000.00 00.000 000.00

           X 000   00000.00  00000.00

           *

           X 000   00000.00  00000.00

           *

           X 000   00000.00

           *

           X 000   00000.00  00000.00

           *

           X 000   00000.00  00000.00

           *

           X 000   00000.00  00000.00

           *

           X 000   00000.00  00000.00

           *

           X 000      7      00000.00  00000.00  00000.00  00000.00  00000.00

           *

           X 000      8      00000.00  00000.00  00000.00     1.000  00000.00

           *

           X 000      9      00000.00  00000.00  00000.00     +1.00       1/0

           X       00000.00  00000.00  00000.00  00000.00  00000.00  00000.00

           X       00000.00  00000.00  00000.00  00000.00  00000.00  00000.00

           *

           *

           *

           X 000   00000.00  0000. 00000.00 0000.00 0000.00

           *

           000 000  0000.00 0000.00  0000.00  000.00 000.00 000.00  .0000000 0

           *

           X   000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00

           X   000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00

           X   000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00

           X   000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00 000.00

           *

------------------------------

A-5      DATA FORM DIAGNOSTICS 

------------------------------

A-5.1    If a Data File Will Not Run: 

     o   Look at the Program Log, STR.LOG. Note the error messages and the 

         references to data input line numbers and column fields. Then 

         look at the (now numbered) input data lines in the Input Log, 

         STR.INP . 

     o   Are there three (3) Job Identification lines (columns 2-80)? Are 

         they the first three lines? 

     o   Are there two Control Lines (columns 1-32)? They must be data lines four and five. 

     o   Are there fifteen (0 to 14= 15) asterisk (* in column 1) lines? 

     o   Has a "-", an "X" or a "C" (in column 1) been removed from 

non-data lines? Are columns 1 and 2 properly blank in valid data lines — no X’s? 

     o   Is there a "-", an "X", a "C", or a "P" (in column 1) beginning 

         all (-)Instruction, (C)omment, e(X)cluded, or new (P)age lines? 

A-5.2    If a Data File Produces Unexpected Results 


     o   Look at the Program Log, STR.LOG. Note the error messages and the 

         references to data input line numbers and column fields. Then 

         look at the corresponding numbered input data lines in the Input 

         Log, STR.INP . 

     o   In data fields headed by the double line (=======...) blank 

         fields take the value of the field above; a filled field defines 

         the value of all contiguous blank fields below. 

     o   In data fields headed by the single line(-------...) all fields 

         should be filled; blank fields are interpreted as zero. 

-----------------------

A-6      INPUT PITFALLS 

-----------------------

A-6.1    Unspecified or missing links (failure to converge)

         The program cannot identify links left dangling by a failure of 

         the user to specify an intended connection in the Link Table. The 

         program cannot guess intended topology. There is nothing wrong 

         with dangling links--in fact they are the rule--unless they are 

         subject to a fixed flow specification incompatible with, say, a 

         node external flow specification. In such cases the link flow 

         becomes unintentionally over-specified and the solution will 

         diverge. In large networks missing (or extra) Link Table entries 

         are easily overlooked. A neat, well labeled diagram is indispens-
         able. 

A-6.2    Over-specified flows

         Flows may be over-specified even without missing links. Fixed- 

         flow control devices with differing specifications in series will 

         obviously do it. 

A-6.3    Over-specified pressures

         Look out for superfluous fixed pressure nodes or wrongly specifi-
         ed differential pressures between fixed pressure points. 

A-6.4    (C)omment and e(X)cluded lines

         A data line Commented out or eXcluded in fields headed by the 

         double line (=========...) may have eliminated data upon which 

         succeeding lines depend.  

A-6.5    Missing elevation data

Undefined differences in elevation—even small ones—can derail a liquid solution.
__________________________________________________________________________
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