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�TRNSED TRNFIT Screen Capture

�TRNSED TRNFIT Code





*TRNSED

*|*

*|*                                         TRNFIT

*|*            A TRNSYS-IMSL Parameter Estimation Routine

*|*                            Written by Roger J. Rabehl

*|*

*|*                                        TRNSYS

*|*                        Transient Simulation Program

*|*                            University of Wisconsin

*|*                           Solar Energy Laboratory

*|*

*|*                                     Date:|4/20/97

*|*                      Name of component:|Sensible HX

*|*                       Input prepared by:|Roger Rabehl

*|*

*|*

*|*

ASSIGN C:\Roger\TRNIMSL\80qdata.dat 13

*|?Data File To Be Used          |Data.dat|0

*|*

ASSIGN C:\ROGER\TRNIMSL\STATS.DAT 14

*|?Output File                   |Stats.dat|0

*|*



SIMULATION 1 1 1

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

***  TRNSYS-IMSL Parameter Estimation Deck  *****************

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

*

WIDTH 72

*

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



CONSTANTS  7

FITMODE= 1

*|<Type and output of interest   |\TRNWIN\99Modes.Dat|2|1|0

*|*

NFIT= 3

*|<Type and output of interest   |\TRNWIN\99Modes.Dat|0|3|0

OUTTYPE= 5

*|<Type and output of interest   |\TRNWIN\99Modes.Dat|0|4|0

NPTYPE= 16

*|<Type and output of interest   |\TRNWIN\99Modes.Dat|0|5|0

NITYPE= 4

*|<Type and output of interest   |\TRNWIN\99Modes.Dat|0|6|0

NOTYPE= 9

*|<Type and output of interest   |\TRNWIN\99Modes.Dat|0|7|0

MAXITER=  3.0000E+0004

*|Maximum number of iterations   |||0|1|1|100000|

*|*

UNIT 9 TYPE 99  FITTER  *********************************

PARAMETERS 8

NFIT OUTTYPE NPTYPE NITYPE

NOTYPE MAXITER 13 14

INPUTS 0



END

�99MODES Data File





11

1,TYPE 80 HEAT EXCHANGER-Q,3,5,16,4,9

2,TYPE 80 HEAT EXCHANGER-dPo,2,8,16,4,9

3,TYPE 80 HEAT EXCHANGER-dPi,1,9,16,4,9

4,TYPE 85 DX COOLING COIL-Q,3,9,13,6,11

5,TYPE 85 DX COOLING COIL-dPo,2,10,13,6,11

6,TYPE 94 COOLING COIL-Q,3,8,18,5,11

7,TYPE 94 COOLING COIL-dPo,2,9,18,5,11

8,TYPE 94 COOLING COIL-dPi,1,10,18,5,11

9,TYPE 95 COOLING COIL-Q,3,8,15,5,11

10,TYPE 95 COOLING COIL-dPo,2,9,15,5,11

11,TYPE 95 COOLING COIL-dPi,1,10,15,5,11







Field	Description

  1     	Line number

  2     	Type of interest, quantity for which parameters are

		to be fit

  3		Number of parameters to be fit

  4		Type output number corresponding to quantity of interest

  5		Number of parameters required by type of interest

  6		Number of inputs required by type of interest

  7		Number of outputs given by type of interest

 �Sample Input Data File for Estimating the Characteristic Heat Transfer Parameters of a Type 80 Heat Exchanger





type 80                

16                       

2		   

3		

10		  

2.15d0	   

1		  

0		

4.19d0	    

0.d0	              

0.d0	               

0.d0	                

0.d0	               

0.d0	              

0.d0	               

0.d0	           

0.d0	               

0.d0     	 

9 10 11	   

1 1                   

  48.9     13815.9    15.6       3410.2     189023.9   

  48.9     13815.9    15.6     11367.0     326490.0	

126.7       1862.4    15.6       3410.2     317064.1	

126.7       1862.4    15.6     11367.0     364762.9	  

126.7     13037.0    15.6       3410.2     695618.0	

126.7     13037.0    15.6     11367.0   1201452.9	

126.7       1862.4    82.2       3306.7     150687.7	 

126.7       1862.4    82.2     11021.9     173398.4	

126.7     13037.0    82.2       3306.7     330602.0	  

126.7     13037.0    82.2     11021.9     571057.0	

  71.1       1941.9    65.6       3339.9       17143.7      

  71.1       1941.9    65.6     11133.0       19737.4 	 

  71.1     13593.3    65.6       3339.9       37640.3       

  71.1     13593.3    65.6     11133.0       65032.3	  

  48.9       1973.7    15.6       3410.2       86161.5 	  

  48.9       1973.7    15.6     11367.0       99130.0	

5                  

Q_(kJ\hr)     

TYPE_80_HX_HEAT_TRANSFER_PARAMETERS   

Outer_hA_coefficient_=		                      

Outer_Reynolds_number_exponent_=	             

Inner_hA_coefficient_= 	                                  

�Sample Input Data File for Estimating the Characteristic Outer Fluid Pressure Drop Parameters of a Type 80 Heat Exchanger





type 80

9

2

3

10

2.15d0

1

0

4.19d0

0.d0


0.22415d2

0.53114d0

0.50885d-1

0.d0

0.d0

0.d0

0.d0

0.d0

13 14

2 2

115.6       1878.4     82.2     5511.0     117918.5     4.27

115.6       2817.4     82.2     5511.0     156229.4     6.69

115.6       3756.6     82.2     5511.0     185987.3     9.65

115.6       4695.8     82.2     5511.0     210165.7     11.7

115.6       5635.1     82.2     5511.0     226904.6     14.5

115.6       7513.2     82.2     5511.0     258522.4     21.4

115.6       9391.7     82.2     5511.0     280840.9     28.3

115.6     11269.9     82.2     5511.0     297579.7     36.5

115.6     13148.3     82.2     5511.0     312458.7     44.1

5 8

Q_(kJ\hr)

dPo_(kPa)

TYPE_80_HX_OUTER_DP_PARAMETERS

Outer_pressure_drop_coefficient_=

Outer_Reynolds_exponent_=

�Sample Input Data File for Estimating the Characteristic Outer Fluid Pressure Drop Parameters of a Type 80 Heat Exchanger





type 80

8

2

3

10

2.15d0

1

0

4.19d0

0.d0

0.22415d2

0.53114d0

0.50885d-1

0.d0

0.d0

0.d0

0.d0

0.d0

15

2 2

115.6     5634.9     82.2       3306.6     196805.0     1.83

115.6     5634.9     82.2       4408.8     215327.8     2.75

115.6     5634.9     82.2       5511.0     231535.3     3.67

115.6     5634.9     82.2       6613.2     245427.4     5.50

115.6     5634.9     82.2       8817.6     266265.5     9.17

115.6     5634.9     82.2     11022.0     282473.0     12.8

115.6     5634.9     82.2     13226.5     312572.6     18.3

115.6     5634.9     82.2     15430.8     335726.1     25.6

5 9

Q_(kJ\hr)

dPi_(kPa)

TYPE_80_HX_INNER_DP_(TURB.)_PARAMETER

Inner_pressure_drop_coefficient_=

�Sample Input Data File for Estimating the Characteristic Heat Transfer Parameters of a Type 85 Direct Expansion Cooling Coil





type 85

10

0

1.01d0

12

9.29d-2

0.d0

0.d0

0.d0

0.d0

0.d0						

0.d0

0.d0

0.d0

0.d0

7 8 9

3 1

20.0  18.9   713.0  -1.11   62.8   263.8   23266.8    6.28    6.22

20.0  18.9   1630.  -1.11   62.8   479.0   42254.2    9.39    9.33

26.7  22.2   815.1   1.67   26.7   236.8   30051.3    9.61    9.56

26.7  22.2   1630.   1.67   26.7   393.3   49907.9  12.22  12.17

26.7  19.4   611.4  -1.11   62.8   243.6   21482.1    5.83    5.78

26.7  19.4   1630.  -1.11   62.8   502.1   44270.0    9.56    9.50

35.0  23.9   509.3   1.67   26.7   185.1   23486.2    8.22    8.17

35.0  23.9   1630.   1.67   26.7   454.0   57615.3  12.89  12.72

35.0  23.9   407.6  -1.11   62.8   246.3   21728.9    4.72    4.67

35.0  23.9   1528.  -1.11   62.8   691.3   60951.6  11.00  10.89

9 1 2

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

TYPE_85_CC_HEAT_TRANSFER_PARAMETERS

Outer_hA_coefficient_=

Outer_Reynolds_number_exponent_=

Inner_hA_coefficient_= 

�Sample Input Data File for Estimating the Characteristic Air Pressure Drop Parameters of a Dry Type 85 Direct Expansion Cooling Coil





type 85

10

1

1.01d0

12

9.29d-2

0.d0

0.d0

1.d0

1.d0

1.d0						

0.d0

0.d0

0.d0

0.d0

10 11

4 4

21.1   10.0     402.8   21.1   40.0    1. 0.  21.1  10.0  0.0127

21.1   10.0     604.1   21.1   40.0    1. 0.  21.1  10.0  0.0251

21.1   10.0     805.5   21.1   40.0    1. 0.  21.1  10.0  0.0413

21.1   10.0   1006.9   21.1   40.0    1. 0.  21.1  10.0  0.0602

21.1   10.0   1208.2   21.1   40.0    1. 0.  21.1  10.0  0.0846

21.1   10.0   1409.6   21.1   40.0    1. 0.  21.1  10.0  0.1120

21.1   10.0   1611.2   21.1   40.0    1. 0.  21.1  10.0  0.1394

21.1   10.0   2013.8   21.1   40.0    1. 0.  21.1  10.0  0.1991

21.1   10.0   2416.5   21.1   40.0    1. 0.  21.1  10.0  0.2663

21.1   10.0   3020.6   21.1   40.0    1. 0.  21.1  10.0  0.3733

9 1 2 10

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPo_(kPa)

TYPE_85_DX_DRY_DP_AIR_PARAMETERS

Pressure_drop_coefficient_=

Reynolds_number_exponent_=

�Sample Input Data File for Estimating the Characteristic Air Pressure Drop Parameters of a Wet Type 85 Direct Expansion Cooling Coil





type 85

13

2

1.01d0

12

9.29d-2

0.d0

0.d0

1.d0

1.d0

1.d0						

0.d0

0.d0

0.d0

0.d0

12 13

4 4

21.1   21.1     402.8   21.1  40.0  1.d-5  0. 21.1  21.1  0.0172   

21.1   21.1     503.4   21.1  40.0  1.d-5  0. 21.1  21.1  0.0241

21.1   21.1     604.1   21.1  40.0  1.d-5  0. 21.1  21.1  0.0323

21.1   21.1     704.8   21.1  40.0  1.d-5  0. 21.1  21.1  0.0411

21.1   21.1     805.5   21.1  40.0  1.d-5  0. 21.1  21.1  0.0510

21.1   21.1     906.2   21.1  40.0  1.d-5  0. 21.1  21.1  0.0622

21.1   21.1   1006.9   21.1  40.0  1.d-5  0. 21.1  21.1  0.0734

21.1   21.1   1107.6   21.1  40.0  1.d-5  0. 21.1  21.1  0.0846

21.1   21.1   1208.2   21.1  40.0  1.d-5  0. 21.1  21.1  0.0970

21.1   21.1   1308.9   21.1  40.0  1.d-5  0. 21.1  21.1  0.1120

21.1   21.1   1409.6   21.1  40.0  1.d-5  0. 21.1  21.1  0.1294

21.1   21.1   1510.3   21.1  40.0  1.d-5  0. 21.1  21.1  0.1418

21.1   21.1   1611.0   21.1  40.0  1.d-5  0. 21.1  21.1  0.1593

9 1 2 10

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPo_(kPa)

TYPE_85_DX_WET_DP_AIR_PARAMETERS

Pressure_drop_coefficient_=

Reynolds_number_exponent_=

�Sample Input Data File for Estimating the Characteristic Heat Transfer Parameters of a Dry Type 94 Chilled Water Cooling Coil



type 94

16

1

1.01d0

1

0

4.19d0

3.72d0

1

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

8 10 12

3 1

21.1   10.0    16302.     5.6   12705.    235326.     6.9    3.0

21.1   10.0    57057.     5.6   37665.    697539.     9.1    4.1

21.1   10.0    16302.     5.6   4892.9    203998.     8.8    4.0

21.1   10.0    57057.     5.6   13414.    559360.   11.4    5.4 

32.2   15.6    16302.     5.6   22398.    414747.     7.2    4.6 

32.2   15.6    40755.     5.6   51473.    952906.     9.2    5.6

32.2   15.6    16302.     5.6   9459.6    394495.     8.4    5.2

32.2   15.6    57057.     5.6   27571.  1148677.   12.4    7.2

21.1   10.0    16302.   10.0   8783.8    162861.   11.3    5.3

21.1   10.0    57057.   10.0   25487.    472445.   12.9    6.2 

21.1   10.0    24453.   10.0   3608.3    150625.   15.0    7.2

21.1   10.0    57057.   10.0   6518.5    272138.   16.4    7.8

32.2   15.6    16302.   10.0   9458.7    328992.   12.4    7.2

32.2   15.6    57057.   10.0   27587.    959446.   15.7    8.8 

32.2   15.6    16302.   10.0   3879.6    270240.   15.9    8.9 

32.2   15.6    57057.   10.0   10344.    720534.   19.8  10.6

8 1 2

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

TYPE_94_(DRY)_HX_HEAT_TRANSFER_PARAMETERS

Outer_hA_coefficient_=

Outer_Reynolds_number_exponent_=

Inner_hA_coefficient_=

�Sample Input Data File for Estimating the Characteristic Heat Transfer Parameters of a Wet Type 94 Chilled Water Cooling Coil



type 94

16

2

1.01d0

1

0

4.19d0

3.72d0

1

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

9 11 13

3 1

21.1   21.1  16302.     4.4   13612.    567377.    8.86     8.80

21.1   21.1  48907.     4.4   30518.  1272089.  12.54   12.49

32.2   32.2  16302.     4.4   29101.  1348034.  10.13   10.08

32.2   32.2  32604.     4.4   51257.  2374355.  14.08   14.02

32.2   32.2  16302.     4.4   11321.  1050581.  17.02   16.96 

32.2   32.2  48907.     4.4   23484.  2179217.  22.86   22.81 

21.1   21.1  16302.   10.0   24099.    446708.  11.99   11.93

21.1   21.1  40755.   10.0   49381.    915461.  13.91   13.85 

21.1   21.1  16302.   10.0   6807.5    284269.  15.72   15.66

21.1   21.1  48907.   10.0   13429.    560626.  17.72   17.67

32.2   32.2  16302.   10.0   24097.  1118088.  15.60   15.54

32.2   32.2  48907.   10.0   51946.  2410218.  21.60   21.54

32.2   32.2  16302.   10.0   9749.0    792577.  21.78   21.72

32.2   32.2  48907.   10.0   19185.  1560049.  25.96   25.90

21.1   21.1  16302.     4.4   27370.    633618.    6.98     6.92

21.1   21.1  32604.     4.4   48792.  1129691.    8.93     8.87 

8 1 2

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

TYPE_94_(WET)_HX_HEAT_TRANSFER_PARAMETERS

Outer_hA_coefficient_=

Outer_Reynolds_number_exponent_=

Inner_hA_coefficient_= 

�Sample Input Data File for Estimating the Characteristic Air Pressure Drop Parameters of a Dry Type 94 Chilled Water Cooling Coil





type 94

10

1

1.01d0

1

0

4.19d0

3.72d0

1

1.d0

1.d0

1.d0

1.d0

1.d0

1.d0

0.d0

0.d0

0.d0

0.d0

0.d0

14 16

4 4

21.1   21.1     16110.   21.1   1.  0.  21.1  21.1  0.0127

21.1   21.1     24165.   21.1   1.  0.  21.1  21.1  0.0251

21.1   21.1     32220.   21.1   1.  0.  21.1  21.1  0.0413

21.1   21.1     40275.   21.1   1.  0.  21.1  21.1  0.0602

21.1   21.1     48330.   21.1   1.  0.  21.1  21.1  0.0846

21.1   21.1     56385.   21.1   1.  0.  21.1  21.1  0.1120

21.1   21.1     64440.   21.1   1.  0.  21.1  21.1  0.1394

21.1   21.1     80550.   21.1   1.  0.  21.1  21.1  0.1991

21.1   21.1     96660.   21.1   1.  0.  21.1  21.1  0.2663

21.1   21.1   120825.  21.1    1.  0.  21.1  21.1  0.3733

8 1 2 9

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPo_(kPa)

TYPE_94_(DRY)_CC_dP_AIR_PARAMETERS

Pressure_drop_coefficient_=

Reynolds_number_exponent_=

�Sample Input Data File for Estimating the Characteristic Air Pressure Drop Parameters of a Wet Type 94 Chilled Water Cooling Coil





type 94

13

2

1.01d0

1

0

4.19d0

3.72d0

1

1.d0

1.d0

1.d0

1.d0

1.d0

1.d0

0.d0

0.d0

0.d0

0.d0

0.d0

15 17

4 4

21.1   21.1   16110.   21.1   1.  0.  21.1  21.1  0.0172

21.1   21.1   20137.   21.1   1.  0.  21.1  21.1  0.0241

21.1   21.1   24165.   21.1   1.  0.  21.1  21.1  0.0323

21.1   21.1   28192.   21.1   1.  0.  21.1  21.1  0.0411

21.1   21.1   32220.   21.1   1.  0.  21.1  21.1  0.0510

21.1   21.1   36247.   21.1   1.  0.  21.1  21.1  0.0622

21.1   21.1   40275.   21.1   1.  0.  21.1  21.1  0.0734

21.1   21.1   44302.   21.1   1.  0.  21.1  21.1  0.0846

21.1   21.1   48329.   21.1   1.  0.  21.1  21.1  0.0970

21.1   21.1   52357.   21.1   1.  0.  21.1  21.1  0.1120

21.1   21.1   56384.   21.1   1.  0.  21.1  21.1  0.1294

21.1   21.1   60412.   21.1   1.  0.  21.1  21.1  0.1418

21.1   21.1   64439.   21.1   1.  0.  21.1  21.1  0.1593

8 1 2 9

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPo_(kPa)

TYPE_94_(WET)_CC_dP_AIR_PARAMETERS

Pressure_drop_coefficient_=

Reynolds_number_exponent_=

�Sample Input Data File for Estimating the Characteristic Liquid Pressure Drop Parameter of a Type 94 Chilled Water Cooling Coil





type 94

8

0

1.01d0

1

0

4.19d0

3.72d0

1

1.d0

1.d0

1.d0

1.d0

1.d0

1.d0

0.d0

0.d0

0.d0

0.d0

0.d0

18

4 4

21.1   21.1   1.   21.1     6568. 0. 21.1  21.1    9.32

21.1   21.1   1.   21.1   13136. 0. 21.1  21.1    32.7

21.1   21.1   1.   21.1   19702. 0. 21.1  21.1    68.6

21.1   21.1   1.   21.1   26270. 0. 21.1  21.1  114.2

21.1   21.1   1.   21.1   32838. 0. 21.1  21.1  166.7

21.1   21.1   1.   21.1   39406. 0. 21.1  21.1  237.2

21.1   21.1   1.   21.1   45972. 0. 21.1  21.1  317.7

21.1   21.1   1.   21.1   52540. 0. 21.1  21.1  404.7

8 1 2 10

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPi_(kPa)

TYPE_94_dP_LIQ_PARAMETERS

Pressure_drop_coefficient_=

�Sample Input Data File for Estimating the Characteristic Heat Transfer Parameters of a Type 95 Chilled Water Cooling Coil





type 95

16

0

1.01d0

1

0

4.19d0

3.72d0

1

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

0.d0

8 9 10

3 1

21.1   15.6    16302.     5.6   17714.    328043.     7.4     7.3 

21.1   15.6    16302.     5.6   5717.0    238385.     9.9     9.8

21.1   15.6    48907.     5.6   41470.    768105.     9.7     9.3 

21.1   15.6    48907.     5.6   12986.    541534.   11.7   11.3 

35.0   23.9    16302.     5.6   26582.    738887.     8.7     8.6  

35.0   23.9    16302.     5.6   16477.    686991.   10.2   10.0

35.0   23.9    32605.     5.6   47083.  1307952.   11.2   10.8  

35.0   23.9    48907.     5.6   37498.  1564268.   14.7   14.1 

21.1   15.6    16302.   10.0   9564.4    177312.   11.5   11.4 

21.1   15.6    16302.   10.0   2612.7    109066.   14.6   13.1 

21.1   15.6    48907.   10.0   23257.    431202.   12.6   12.2 

21.1   15.6    48907.   10.0   5936.6    247773.   16.2   13.7

35.0   18.3    16302.   10.0   16653.    386057.   11.8     9.4 

35.0   18.3    16302.   10.0   4674.7    325617.   15.4   11.0 

35.0   18.3    48907.   10.0   11439.    796690.   19.0   12.5 

35.0   18.3    48907.   10.0   44185.  1024000.   14.4   10.6 

8 1 2

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

TYPE_95_CC_HEAT_TRANSFER_PARAMETERS

Outer_hA_coefficient_=

Outer_Reynolds_number_exponent_=

Inner_hA_coefficient_= 

�Sample Input Data File for Estimating the Characteristic Air Pressure Drop Parameters of a Dry Type 95 Chilled Water Cooling Coil





type 95

10

1

1.01d0

1

0

4.19d0

3.72d0

1

24.25d0

0.5985d0

1.10397d0

0.d0

0.d0

0.d0

0.d0

0.d0

11 12

4 4

21.1   21.1     16110.   21.1   1.  0.  21.1  21.1  0.0127

21.1   21.1     24165.   21.1   1.  0.  21.1  21.1  0.0251

21.1   21.1     32220.   21.1   1.  0.  21.1  21.1  0.0413

21.1   21.1     40275.   21.1   1.  0.  21.1  21.1  0.0602

21.1   21.1     48330.   21.1   1.  0.  21.1  21.1  0.0846

21.1   21.1     56385.   21.1   1.  0.  21.1  21.1  0.1120

21.1   21.1     64440.   21.1   1.  0.  21.1  21.1  0.1394

21.1   21.1     80550.   21.1   1.  0.  21.1  21.1  0.1991

21.1   21.1     96660.   21.1   1.  0.  21.1  21.1  0.2663

21.1   21.1   120825.   21.1   1.  0.  21.1  21.1  0.3733

8 1 2 9

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPo_(kPa)

TYPE_95_(DRY)_CC_dP_AIR_PARAMETERS

Pressure_drop_coefficient_=

Reynolds_number_exponent_=

�Sample Input Data File for Estimating the Characteristic Air Pressure Drop Parameters of a Wet Type 95 Chilled Water Cooling Coil





type 95

13

2

1.01d0

1

0

4.19d0

3.72d0

1

24.25d0

0.5985d0

1.10397d0

0.d0

0.d0

0.d0

0.d0

0.d0

13 14

4 4

21.1   21.1   16110.   21.1   1.  0.  21.1  21.1  0.0172

21.1   21.1   20137.   21.1   1.  0.  21.1  21.1  0.0241

21.1   21.1   24165.   21.1   1.  0.  21.1  21.1  0.0323

21.1   21.1   28192.   21.1   1.  0.  21.1  21.1  0.0411

21.1   21.1   32220.   21.1   1.  0.  21.1  21.1  0.0510

21.1   21.1   36247.   21.1   1.  0.  21.1  21.1  0.0622

21.1   21.1   40275.   21.1   1.  0.  21.1  21.1  0.0734

21.1   21.1   44302.   21.1   1.  0.  21.1  21.1  0.0846

21.1   21.1   48329.   21.1   1.  0.  21.1  21.1  0.0970

21.1   21.1   52357.   21.1   1.  0.  21.1  21.1  0.1120

21.1   21.1   56384.   21.1   1.  0.  21.1  21.1  0.1294

21.1   21.1   60412.   21.1   1.  0.  21.1  21.1  0.1418

21.1   21.1   64439.   21.1   1.  0.  21.1  21.1  0.1593

8 1 2 9

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPo_(kPa)

TYPE_95_(WET)_CC_dP_AIR_PARAMETERS

Pressure_drop_coefficient_=

Reynolds_number_exponent_=

�Sample Input Data File for Estimating the Characteristic Liquid Pressure Drop Parameter of a Type 95 Chilled Water Cooling Coil





type 95

8

0

1.01d0

1

0

4.19d0

3.72d0

1

1.d0

1.d0

1.d0

1.d0

1.d0

1.d0

0.d0

0.d0

15

4 4

21.1   21.1   1.   21.1     6568.  0.  21.1  21.1    9.32

21.1   21.1   1.   21.1   13136.  0.  21.1  21.1    32.7

21.1   21.1   1.   21.1   19702.  0.  21.1  21.1    68.6

21.1   21.1   1.   21.1   26270.  0.  21.1  21.1  114.2

21.1   21.1   1.   21.1   32838.  0.  21.1  21.1  166.7

21.1   21.1   1.   21.1   39406.  0.  21.1  21.1  237.2

21.1   21.1   1.   21.1   45972.  0.  21.1  21.1  317.7

21.1   21.1   1.   21.1   52540.  0.  21.1  21.1  404.7

8 1 2 10

Q_(kJ\hr)

Tdbo_(C)

Twbo_(C)

dPi_(kPa)

TYPE_95_dP_LIQ_PARAMETERS

Pressure_drop_coefficient_=

�D2ARRAYS Module



	module d2arrays

	implicit none

	integer typeout,fitpar

	character*15 outhead

	real partype

	doubleprecision input,output,xguess

	doubleprecision xlb,xub,xscale

	doubleprecision xsol,calc

	allocatable outhead(:),calc(:,:)

	allocatable input(:,:),output(:,:),xguess(:),xlb(:),xub(:)

	allocatable xscale(:),xsol(:),typeout(:),partype(:)

	allocatable fitpar(:)

C

C     Variable comments

C

C     typeout(i):  array to match catalog data outputs with TRNSYS

C                  Type outputs; i=1-# of catalog data outputs

C     fitpar(i):  array to store the positions of the characteristic

C                 parameters to be fit within the TRNSYS Type 

C                 parameter array; i=1-# of characteristic parameters

C                 to be fit

C     outhead(i):  name and units of each catalog data output;

C                  i=1-# of catalog data outputs

C     partype(i):  parameter array for the TRNSYS Type of interest;

C                  i=1-# of parameters required by TRNSYS Type of interest

C     input(i,j):  array to store catalog data inputs; i=1-# of catalog

C                  data points; j=1-# of inputs required by TRNSYS Type

C                  of interest

C     output(i,j):  array to store catalog data outputs; i=1-# of catalog

C                   data points; j=1-# of catalog data outputs

C     xguess(i):  array of characteristic parameter guess values; i=1-# of

C                 characteristic parameters to be fit

C     xlb(i):  array of characteristic parameter lower bounds; i=1-# of

C              characteristic parameters to be fit

C     xub(i):  array of characteristic parameter upper bounds; i=1-# of

C              characteristic parameters to be fit

C     xscale(i):  diagonal scaling matrix; i=1-# of characteristic

C                 parameters to be fit

C     xsol(i):  best-fit values of the characteristic parameters; i=1-# of

C               characteristic parameters fitted

C     calc(i,j):  array to store TRNSYS Type outputs; i=1-# of catalog data

C                 points; j=1-# of outputs returned by TRNSYS Type of interest

C

	end module d2arrays

�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Heat Transfer Parameters of a Type 80 Heat Exchanger





	subroutine igv (*)

	use d2arrays

	implicit none

	integer ofltype,oflcomp,ifltype,iflcomp,lur,luw,iform,luk

	doubleprecision cpo,cpi,trans,Toi,mo,Tii,mi,Qact,Too,Tio,n

	doubleprecision LMTD,Tom,Tim,Tsm,cpom,cpos,kom,kos,muom,muos

	doubleprecision rhoom,ophase,cpim,cpis,kim,kis,muim,muis,rhoim

	doubleprecision iphase,UAtot,hAi,hAo,C1,C2,C3,C4,Prom,Pros,Prim

	common /lunits/lur,luw,iform,luk



	ofltype = nint(partype(2))

	oflcomp = nint(partype(3))

	cpo     = dble(partype(4))

	ifltype = nint(partype(5))

	iflcomp = nint(partype(6))

	cpi     = dble(partype(7))

	trans   = dble(partype(8))



	Toi=input(1,1)

	mo=input(1,2)

	Tii=input(1,3)

  	mi=input(1,4)

	Qact=output(1,1)



	if (Tii .gt. Toi) then

	   Too=Toi+Qact/(mo*cpo)

	   Tio=Tii-Qact/(mi*cpi)

	   LMTD=((Tii-Too)-(Tio-Toi))/log((Tii-Too)/(Tio-Toi))

	else

	   Too=Toi-Qact/(mo*cpo)

	   Tio=Tii+Qact/(mi*cpi)

	   LMTD=((Toi-Tio)-(Too-Tii))/log((Toi-Tio)/(Too-Tii))

	endif     



	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (ofltype,oflcomp,Tom,Tsm,cpom,cpos,kom,kos,

     $                           muom,muos,rhoom,ophase,*10)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

10	continue



	call newfluids (ifltype,iflcomp,Tim,Tsm,cpim,cpis,kim,kis,

     $                           muim,muis,rhoim,iphase,*20)

20	continue



	UAtot=Qact/LMTD

	hAi=2.d0*UAtot

	hAo=2.d0*UAtot



	Prom=muom*cpom/kom*1000

	Pros=muos*cpos/kos*1000

	Prim=muim*cpim/kim*1000



	C2=0.5

	C1=hAo/kom*(mo/muom)**(-C2)*Prom**(-0.36)

     $                              *(Prom/Pros)**(-0.25)

	if (iphase .eq. 1) then

	   if ((mi/muim) .gt. trans) then

	      if (Tii .lt. Toi) then

	         n = -0.5

	      else

	         n = 0.0

	      endif

	      C3=hAi/kim*(mi/muim)**(-0.8)*Prim**(-0.33)

     $                           *((Tsm+273.2)/(Tim+273.2))**(-n)

	   else

	      if (Tii .lt. Toi) then

	         n = -0.25

	      else

	         n = -0.08

	      endif

	      C4=hAi/kim*(mi/muim)**(-0.33)*Prim**(-0.33)

     $                           *((Tsm+273.2)/(Tim+273.2))**(-n)

	   endif

	else

         if ((mi/muim) .gt. trans) then

            C3=hAi/kim*(mi/muim)**(-0.8)*Prim**(-0.33)

     $                              *(muis/muim)**(0.14)

	   else

	      C4=hAi/kim

	   endif

	endif



	xguess(1)=C1

	xguess(2)=C2

	if ((mi/muim) .gt. trans) then

	   xguess(3)=C3

	else

	   xguess(3)=C4

	endif



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=0.d0

	xlb(3)=1.d-6*xguess(3)



	xub(1)=1.d6*xguess(1)

	xub(2)=1.d0

	xub(3)=1.d6*xguess(3)



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Outer Fluid Pressure Drop Parameters of a Type 80 Heat Exchanger





	subroutine igv

	use d2arrays

	implicit none

	integer ofltype,oflcomp,ifltype,iflcomp,lur,luw,iform,luk

	doubleprecision cpo,cpi,trans,Toi,mo,Tii,mi,Qact,Too,Tio

	doubleprecision LMTD,Tom,Tim,Tsm,cpom,cpos,kom,kos,muom,muos

	doubleprecision rhoom,ophase,cpim,cpis,kim,kis,muim,muis,rhoim

	doubleprecision iphase,C5,C6,dPoact

	common /lunits/lur,luw,iform,luk



	ofltype = nint(partype(2))

	oflcomp = nint(partype(3))

	cpo     = dble(partype(4))

	ifltype = nint(partype(5))

	iflcomp = nint(partype(6))

	cpi     = dble(partype(7))

	trans   = dble(partype(8))



	Toi=input(1,1)

	mo=input(1,2)

	Tii=input(1,3)

  	mi=input(1,4)

	Qact=output(1,1)

	dPoact=output(1,2)





	if (Tii .gt. Toi) then

	   Too=Toi+Qact/(mo*cpo)

	   Tio=Tii-Qact/(mi*cpi)

	   LMTD=((Tii-Too)-(Tio-Toi))/log((Tii-Too)/(Tio-Toi))

	else

	   Too=Toi-Qact/(mo*cpo)

	   Tio=Tii+Qact/(mi*cpi)

	   LMTD=((Toi-Tio)-(Too-Tii))/log((Toi-Tio)/(Too-Tii))

	endif     



	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (ofltype,oflcomp,Tom,Tsm,cpom,cpos,kom,kos,

     $                           muom,muos,rhoom,ophase,*10)

	write(luw,*)  '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

10	continue



      call newfluids (ifltype,iflcomp,Tim,Tsm,cpim,cpis,kim,kis,

     $                           muim,muis,rhoim,iphase,*20)

20	continue



	C6 = -0.8

	C5 = dPoact*(rhoom/mo**2)*(muom/mo)**C6



	xguess(1)=C5

	xguess(2)=C6



	xlb(1)=0.d0

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Inner Fluid Pressure Drop Parameter of a Type 80 Heat Exchanger





	subroutine igv (*) 	

	use d2arrays

	implicit none

	integer ofltype,oflcomp,ifltype,iflcomp,lur,luw,iform,luk

	doubleprecision cpo,cpi,trans,Toi,mo,Tii,mi,Qact,Too,Tio,n

	doubleprecision LMTD,Tom,Tim,Tsm,cpom,cpos,kom,kos,muom,muos

	doubleprecision rhoom,ophase,cpim,cpis,kim,kis,muim,muis,rhoim

	doubleprecision iphase,C7,C8,dPiact

	common /lunits/lur,luw,iform,luk



	ofltype = nint(partype(2))

	oflcomp = nint(partype(3))

	cpo     = dble(partype(4))

	ifltype = nint(partype(5))

	iflcomp = nint(partype(6))

	cpi     = dble(partype(7))

	trans   = dble(partype(8))



	Toi=input(1,1)

	mo=input(1,2)

	Tii=input(1,3)

  	mi=input(1,4)

	Qact=output(1,1)

	dPiact=output(1,2)





	if (Tii .gt. Toi) then

	   Too=Toi+Qact/(mo*cpo)

	   Tio=Tii-Qact/(mi*cpi)

	   LMTD=((Tii-Too)-(Tio-Toi))/log((Tii-Too)/(Tio-Toi))

	else

	   Too=Toi-Qact/(mo*cpo)

	   Tio=Tii+Qact/(mi*cpi)

	   LMTD=((Toi-Tio)-(Too-Tii))/log((Toi-Tio)/(Too-Tii))

	endif     



	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (ofltype,oflcomp,Tom,Tsm,cpom,cpos,kom,kos,

     $                           muom,muos,rhoom,ophase,*10)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

10	continue



	call newfluids (ifltype,iflcomp,Tim,Tsm,cpim,cpis,kim,kis,

     $                           muim,muis,rhoim,iphase,*20)

20	continue



	if ((mi/muim) .gt. trans) then

	   if (iphase .eq. 1) then

	      if (Tii .gt. Toi) then

	         n=0.0

	      else

	         n=0.12

	      endif

	      C7=dPiact*(rhoim/mi**2)*(muim/mi)**(-0.25)

     $                                *((Tsm+273)/(Tim+273))**n

	   else

	      C7=dPiact*(rhoim/mi**2)*(muim/mi)**(-0.25)

     $                                *(muim/muis)**(-0.14)

	   endif



	   xguess(1)=C7



      else

	   if (iphase .eq. 1) then

	      if (Tii .gt. Toi) then

	         n=-0.30

	      else

	         n=-0.45

	      endif

	      C8=dPiact*(rhoim/mi**2)*(muim/mi)**(-1)

     $                                *((Tsm+273)/(Tim+273))**n

         else

	      C8=dPiact*(rhoim/mi**2)*(muim/mi)**(-1)

     $                                *(muim/muis)**(-0.14)

         endif

	   xguess(1)=C8	         

	endif



	xlb(1)=0.d0



	xub(1)=1.d6*xguess(1)



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Heat Transfer Parameters of a Type 85 Direct Expansion Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real psydat(9),refprop(7),time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,nref,iflagr,status,info(15)

	doubleprecision cpa,Aface,scdeg,shdeg,Tdbi,Twbi,ma,Tevap

	doubleprecision Tcndsr,mr,mi,mo,Toi,Too,Tii,Tio,LMTD,Tdbo

	doubleprecision Tom,Tim,Tsm,Tdpi,hTdpi,hTri,hi,Twbo,ho,LMHD

	doubleprecision cpsat,UAtot,Qact,hAi,cpo,hAo,Prom,muom,cpom

	doubleprecision kom,Pros,muos,cpos,kos,Pevap,hro,hri,C2,Vstd

	doubleprecision rhostd,Cf,C1,C3,krl,murl,phase,rhoom

	parameter (rhostd=1.184)

	common /lunits/lur,luw,iform,luk



	cpa     = dble(partype(2))

	nref    = nint(partype(3))

	Aface   = dble(partype(4))

	scdeg   = dble(partype(5))

	shdeg   = dble(partype(6))



	Tdbi  = input(1,1)

	Twbi  = input(1,2)

	ma    = input(1,3)

	Tevap = input(1,4)

	Tcndsr= input(1,5)

	mr    = input(1,6)

	Qact  = output(1,1)

	Tdbo  = output(1,2)

	Twbo  = output(1,3)



	cpo=cpa

	mi=mr

	mo=ma

	Toi=Tdbi

	Too=Tdbo

	Tii=Tevap

	Tio=Tevap+shdeg

	LMTD=((Toi-Tio)-(Too-Tii))/log((Toi-Tio)/(Too-Tii))

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	psydat(1) = 1.0

	psydat(2) = Tdbi

	psydat(3) = Twbi

	call psych(time,info,1,1,1,psydat,0,status,*1)

	write(luw,*) '***** Error linking with PSYCH *****'

	call mystop(1001)

	return 1

 1	continue

	Tdpi = psydat(5)



C  Saturation enthalpy at entering dewpoint

	psydat(2)=Tdpi

	psydat(4)=1.d0

	call psych(time,info,1,2,1,psydat,0,status,*2)

 2	continue

	hTdpi=psydat(7)



C  Saturation enthalpy at entering liquid temperature

	psydat(2)=Tevap

	psydat(4)=1.d0

	call psych(time,info,1,2,1,psydat,0,status,*3)

 3	continue

	hTri=psydat(7)



	psydat(2)=Tdbi

	psydat(3)=Twbi

	call psych(time,info,1,1,1,psydat,0,status,*4)

 4	continue

	hi=psydat(7)



	psydat(2)=Tdbo

	psydat(3)=Twbo

	call psych(time,info,1,1,1,psydat,0,status,*5)

 5	continue

	ho=psydat(7)



	LMHD=((hi-hTri)-(ho-hTri))/log((hi-hTri)/(ho-hTri))



C  Effective specific heat of saturated air

	cpsat=(hTdpi-hTri)/(Tdpi-Tevap)



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,muom,muos,rhoom,

     $                phase,*6)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

6	continue



	call reftrans (nref,Tevap,murl,krl,*7)

	write(luw,*) '***** Error linking with REFTRANS *****'

	call mystop(1001)

	return 1

7	continue

	 

	UAtot=Qact/LMHD

	hAi=(cpsat+cpo)*UAtot

	hAo=(cpsat+cpo)*UAtot



	Prom=muom*cpom/kom*1000

	Pros=muos*cpos/kos*1000



	refprop(1)=Tevap

	refprop(5)=0.0

	call fluids (units,refprop,nref,15,iflagr,*8)

 	write(luw,*) '***** Error linking with FLUIDS *****'

	call mystop(1001)

 8	continue

	Pevap=refprop(2)



C  Properties at evaporator outlet

	if (shdeg .eq. 0.d0) then

         refprop(1)=Tevap

         refprop(5)=1.0

         call fluids (units,refprop,nref,15,iflagr,*10)

 10	continue

       

	else

         refprop(2)=Pevap

         refprop(1)=Tevap+shdeg

         call fluids (units,refprop,nref,21,iflagr,*15)

 15	  continue      

	endif



	hro=refprop(3)



C  Properties at condenser outlet

	refprop(1)=Tcndsr-scdeg

	refprop(5)=0.d0

	call fluids (units,refprop,nref,15,iflagr,*20)

 20	continue

	hri=refprop(3)



	C2=0.6

	Vstd=mo/(rhostd*Aface)/60.0/0.3048

	Cf=0.626*Vstd**0.101

	C1=hAo/kom*(mo/muom)**(-C2)*Prom**(-0.36)*(Prom/Pros)**(-0.25)

     $            /Cf

	C3=hAi/krl*(mi/murl*(hro-hri))**(-0.45)



	xguess(1)=C1

	xguess(2)=C2

	xguess(3)=C3



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=0.d0

	xlb(3)=1.d-6*xguess(3)



	xub(1)=1.d6*xguess(1)

	xub(2)=1.d0

	xub(3)=1.d6*xguess(3)



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Air Pressure Drop Parameters of a Dry Type 85 Direct Expansion Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,nref,iflagr,status,info(15)

	integer ophase

	doubleprecision cpa,Aface,scdeg,shdeg,Tdbi,Twbi,ma,Tevap

	doubleprecision Tcndsr,mr,mi,mo,Toi,Too,Tii,Tio,LMTD,Tdbo

	doubleprecision Tom,Tim,Tsm,Twbo,muos,kos,kom,cpos,cpom

	doubleprecision Qact,cpo,muom

	doubleprecision C4,C5,rhoom,dPoact

	common /lunits/lur,luw,iform,luk



	cpa     = dble(partype(2))

	nref    = nint(partype(3))

	Aface   = dble(partype(4))

	scdeg   = dble(partype(5))

	shdeg   = dble(partype(6))



	Tdbi  = input(1,1)

	Twbi  = input(1,2)

	ma    = input(1,3)

	Tevap = input(1,4)

	Tcndsr= input(1,5)

	mr    = input(1,6)

	Qact  = output(1,1)

	Tdbo  = output(1,2)

	Twbo  = output(1,3)

	dPoact= output(1,4)



	cpo=cpa

	mi=mr

	mo=ma

	Toi=Tdbi

	Too=Tdbo

	Tii=Tevap

	Tio=Tevap+shdeg

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,

     $                           muom,muos,rhoom,ophase,*10)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

10	continue



 	C5=-0.8

	C4=dPoact*(rhoom/mo**2)*(muom/mo)**C5



	xguess(1)=C4

	xguess(2)=C5



	xlb(1)=0.d0

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Air Pressure Drop Parameters of a Wet Type 85 Direct Expansion Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,nref,iflagr,status,info(15)

	integer ophase

	doubleprecision cpa,Aface,scdeg,shdeg,Tdbi,Twbi,ma,Tevap

	doubleprecision Tcndsr,mr,mi,mo,Toi,Too,Tii,Tio,LMTD,Tdbo

	doubleprecision Tom,Tim,Tsm,Twbo,muos,kos,kom,cpos,cpom

	doubleprecision Qact,cpo,muom

	doubleprecision C6,C7,rhoom,dPoact

	common /lunits/lur,luw,iform,luk



	cpa     = dble(partype(2))

	nref    = nint(partype(3))

	Aface   = dble(partype(4))

	scdeg   = dble(partype(5))

	shdeg   = dble(partype(6))



	Tdbi  = input(1,1)

	Twbi  = input(1,2)

	ma    = input(1,3)

	Tevap = input(1,4)

	Tcndsr= input(1,5)

	mr    = input(1,6)

	Qact  = output(1,1)

	Tdbo  = output(1,2)

	Twbo  = output(1,3)

	dPoact= output(1,4)



	cpo=cpa

	mi=mr

	mo=ma

	Toi=Tdbi

	Too=Tdbo

	Tii=Tevap

	Tio=Tevap+shdeg

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,

     $                           muom,muos,rhoom,ophase,*10)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

10 	continue



 	C7=-0.8

	C6=dPoact*(rhoom/mo**2)*(muom/mo)**C7



	xguess(1)=C6

	xguess(2)=C7



	xlb(1)=0.d0

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Heat Transfer Parameters of a Dry Type 94 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk

	integer turb,ifltype,iflcomp

	doubleprecision Tdbi,cpim,kim

	doubleprecision mi,mo,Toi,Too,Tii,Tio,LMTD,Tdbo

	doubleprecision Tom,Tim,Tsm,cpis,kis,muis,muim

	doubleprecision UAtot,Qact,hAi,cpo,hAo,Prom,muom,cpom

	doubleprecision kom,Pros,muos,cpos,kos,C2,rhoim

	doubleprecision rhostd,C1,C3,phase,rhoom,cpi,Prim

	parameter (rhostd=1.184)

	common /lunits/lur,luw,iform,luk



	cpo=dble(partype(2))

	ifltype=nint(partype(3))

	iflcomp=nint(partype(4))

	cpi=dble(partype(5))

	turb=nint(partype(7))



	Tdbi=input(1,1)

	mo=input(1,3)

	Tii=input(1,4)

	mi=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)



	Toi=Tdbi

	Too=Tdbo

	Tio=Tii+Qact/(mi*cpi)

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	LMTD=((Toi-Tio)-(Too-Tii))/log((Toi-Tio)/(Too-Tii))     

	 

	UAtot=Qact/LMTD

	hAi=2.d0*UAtot

	hAo=2.d0*UAtot

	

	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,muom,muos,rhoom,

     $                   phase,*5)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

5 	continue



	call newfluids (ifltype,iflcomp,Tim,Tsm,cpim,cpis,kim,kis,

     $                       muim,muis,rhoim,phase,*10)

10	continue



	Prom=muom*cpom/kom*1000

	Pros=muos*cpos/kos*1000

	Prim=muim*cpim/kim*1000



	C2=0.6

	C1=hAo/kom*(mo/muom)**(-C2)*Prom**(-0.36)*

     $      (Prom/Pros)**(-0.25)

	if (turb .eq. 1) then

	   C3=hAi/kim*(mi/muim)**(-0.7)*Prim**(-0.33)*

     $         (muis/muim)**(0.14)

	else

         C3=hAi/kim*(mi/muim)**(-0.8)*Prim**(-0.33)*

     $         (muis/muim)**(0.14)

	endif



	xguess(1)=C1

	xguess(2)=C2

	xguess(3)=C3



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=0.d0

	xlb(3)=1.d-6*xguess(3)



	xub(1)=1.d6*xguess(1)

	xub(2)=1.d0

	xub(3)=1.d6*xguess(3)



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Heat Transfer Parameters of a Wet Type 94 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real psydat(9),time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,status,info(15)

	integer ifltype,iflcomp,turb

	doubleprecision cpi,Aface,Tdbi,Twbi

	doubleprecision mi,mo,Toi,Too,Tii,Tio,Tdbo

	doubleprecision Tom,Tim,Tsm,Tdpi,hTdpi,hi,Twbo,ho,LMHD

	doubleprecision cpsat,UAtot,Qact,hAi,cpo,hAo,Prom,muom,cpom

	doubleprecision kom,Pros,muos,cpos,kos,C2,Vstd

	doubleprecision rhostd,Cf,C1,C3,kis,cpis,phase,rhoom

	doubleprecision hTii,hTio,Prim,muim,cpim,kim,muis,rhoim

	parameter (rhostd=1.184)

	common /lunits/lur,luw,iform,luk



	cpo=dble(partype(2))

	ifltype=nint(partype(3))

	iflcomp=nint(partype(4))

	cpi=dble(partype(5))

	Aface=dble(partype(6))

	turb=nint(partype(7))



	Tdbi=input(1,1)

	Twbi=input(1,2)

	mo=input(1,3)

	Tii=input(1,4)

	mi=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)

	Twbo=output(1,3)



	Toi=Tdbi

	Too=Tdbo

	Tio=Tii+Qact/(mi*cpi)

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	psydat(1) = 1.0

	psydat(2) = Tdbi

	psydat(3) = Twbi

	call psych(time,info,1,1,1,psydat,0,status,*1)

 1	continue

	Tdpi = psydat(5)



C  Saturation enthalpy at entering dewpoint

	psydat(2)=Tdpi

	psydat(4)=1.d0

	call psych(time,info,1,2,1,psydat,0,status,*2)

 2	continue

	hTdpi=psydat(7)



C  Saturation enthalpy at entering liquid temperature

	psydat(2)=Tii

	psydat(4)=1.d0

	call psych(time,info,1,2,1,psydat,0,status,*3)

 3	continue

	hTii=psydat(7)



C  Saturation enthalpy at leaving liquid temperature

	psydat(2)=Tio

	psydat(4)=1.d0

	call psych(time,info,1,2,1,psydat,0,status,*4)

4	continue

	hTio=psydat(7)



C  Enthalpy of entering air

	psydat(2)=Tdbi

	psydat(3)=Twbi

	call psych(time,info,1,1,1,psydat,0,status,*5)

 5	continue

	hi=psydat(7)



C  Enthalpy of leaving air

	psydat(2)=Tdbo

	psydat(3)=Twbo

	call psych(time,info,1,1,1,psydat,0,status,*6)

 6	continue

	ho=psydat(7)



C  Log mean enthalpy difference

	LMHD=((hi-hTio)-(ho-hTii))/log((hi-hTio)/(ho-hTii))



C  Effective specific heat of saturated air

	cpsat=(hTdpi-hTii)/(Tdpi-Tii)

	 

	UAtot=Qact/LMHD

	hAi=(cpsat+cpo)*UAtot

	hAo=(cpsat+cpo)*UAtot



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,muom,muos,rhoom,

     $                   phase)



      call newfluids (ifltype,iflcomp,Tim,Tsm,cpim,cpis,kim,kis,

     $                       muim,muis,rhoim,phase)



	Prom=muom*cpom/kom*1000

	Pros=muos*cpos/kos*1000

	Prim=muim*cpim/kim*1000



	if (turb .eq. 1) then

	   C3=hAi/kim*(mi/muim)**(-0.7)*Prim**(-0.33)*

     $         (muis/muim)**(0.14)

	else

         C3=hAi/kim*(mi/muim)**(-0.8)*Prim**(-0.33)*

     $         (muis/muim)**(0.14)

	endif

	

	C2=0.6

	Vstd=mo/(rhostd*Aface)/60.0/0.3048

	Cf=0.626*Vstd**0.101

	C1=hAo/kom*(mo/muom)**(-C2)*Prom**(-0.36)*

     $      (Prom/Pros)**(-0.25)/Cf



	xguess(1)=C1

	xguess(2)=C2

	xguess(3)=C3



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=0.d0

	xlb(3)=1.d-6*xguess(3)



	xub(1)=1.d6*xguess(1)

	xub(2)=1.d0

	xub(3)=1.d6*xguess(3)



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Air Pressure Drop Parameters of a Dry Type 94 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,iflagr,status,info(15)

	integer turb,ifltype,iflcomp

	doubleprecision Tdbi,dPoact

	doubleprecision mi,mo,Toi,Too,Tii,Tio,Tdbo

	doubleprecision Tom,Tim,Tsm

	doubleprecision Qact,cpo,muom,cpom

	doubleprecision kom,muos,cpos,kos

	doubleprecision rhostd,C4,C5,phase,rhoom,cpi

	parameter (rhostd=1.184)

	common /lunits/lur,luw,iform,luk



	cpo=dble(partype(2))

	ifltype=nint(partype(3))

	iflcomp=nint(partype(4))

	cpi=dble(partype(5))

	turb=nint(partype(7))



	Tdbi=input(1,1)

	mo=input(1,3)

	Tii=input(1,4)

	mi=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)

	dPoact=output(1,4)



	Toi=Tdbi

	Too=Tdbo

	Tio=Tii+Qact/(mi*cpi)

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,muom,muos,rhoom,

     $                   phase,*5)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

5 	continue



	C5=-0.8

	C4=dPoact*(rhoom/mo**2)*(muom/mo)**C5



	xguess(1)=C4

	xguess(2)=C5



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Air Pressure Drop Parameters of a Wet Type 94 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,iflagr,status,info(15)

	integer turb,ifltype,iflcomp

	doubleprecision Tdbi,dPoact

	doubleprecision mi,mo,Toi,Too,Tii,Tio,Tdbo

	doubleprecision Tom,Tim,Tsm

	doubleprecision Qact,cpo,muom,cpom

	doubleprecision kom,muos,cpos,kos

	doubleprecision rhostd,C4,C5,phase,rhoom,cpi

	parameter (rhostd=1.184)

	common /lunits/lur,luw,iform,luk



	cpo=dble(partype(2))

	ifltype=nint(partype(3))

	iflcomp=nint(partype(4))

	cpi=dble(partype(5))

	turb=nint(partype(7))



	Tdbi=input(1,1)

	mo=input(1,3)

	Tii=input(1,4)

	mi=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)

	dPoact=output(1,4)



	Toi=Tdbi

	Too=Tdbo

	Tio=Tii+Qact/(mi*cpi)

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,muom,muos,rhoom,

     $                   phase,*5)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

5	continue



	C5=-0.4

	C4=dPoact*(rhoom/mo**2)*(muom/mo)**C5



	xguess(1)=C4

	xguess(2)=C5



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Liquid Pressure Drop Parameter of a Type 94 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,nref,iflagr,status,info(15)

	integer ophase

	doubleprecision cpa,Aface,scdeg,shdeg,Tdbi,Twbi,ma,Tevap

	doubleprecision Tcndsr,mr,mi,mo,Toi,Too,Tii,Tio,LMTD,Tdbo

	doubleprecision Tom,Tim,Tsm,Twbo,muos,kos,kom,cpos,cpom

	doubleprecision Qact,cpo,muom

	doubleprecision C6,C7,rhoom,dPoact

	common /lunits/lur,luw,iform,luk



	cpa     = dble(partype(2))

	nref    = nint(partype(3))

	Aface   = dble(partype(4))

	scdeg   = dble(partype(5))

	shdeg   = dble(partype(6))



	Tdbi  = input(1,1)

	Twbi  = input(1,2)

	ma    = input(1,3)

	Tevap = input(1,4)

	Tcndsr= input(1,5)

	mr    = input(1,6)

	Qact  = output(1,1)

	Tdbo  = output(1,2)

	Twbo  = output(1,3)

	dPoact= output(1,4)



	cpo=cpa

	mi=mr

	mo=ma

	Toi=Tdbi

	Too=Tdbo

	Tii=Tevap

	Tio=Tevap+shdeg

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0





	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,

     $                           muom,muos,rhoom,ophase,*10)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

10	continue



 	C7=-0.8

	C6=dPoact*(rhoom/mo**2)*(muom/mo)**C7



	xguess(1)=C6

	xguess(2)=C7



	xlb(1)=0.d0

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Heat Transfer Parameters of a Type 95 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	integer lur,luw,iform,luk,turb,liqtype,liqcomp

	doubleprecision cpa,cpw,Aface,Tdbi,Twbi

	doubleprecision ma,Twi,mw,Qact,Tdbo,Tai,Tao,Two,LMTD,Tam

	doubleprecision Twm,Tsm,UAtot,hAw,hAa,Pram,muam,cpam,kam

	doubleprecision Pras,muas,cpas,kas,Prwm,muwm,cpwm,kwm

	doubleprecision C1,C2,C3,muws,iphase,rhowm,kws,cpws

	doubleprecision ophase,rhoam

	common /lunits/lur,luw,iform,luk



	cpa     = dble(partype(2))

	liqtype = nint(partype(3))

	liqcomp = nint(partype(4))

	cpw     = dble(partype(5))

	Aface   = dble(partype(6))

	turb    = nint(partype(7))



	Tdbi=input(1,1)

	Twbi=input(1,2)

	ma=input(1,3)

	Twi=input(1,4)

  	mw=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)



	Tai=Tdbi

	Tao=Tdbo

	Two=Twi+Qact/(mw*cpw)

	LMTD=((Tai-Two)-(Tao-Twi))/log((Tai-Two)/(Tao-Twi))     

	Tam=(Tai+Tao)/2.d0

	Twm=(Twi+Two)/2.d0

	Tsm=(Tam+Twm)/2.d0



	call newfluids (2,0,Tam,Tsm,cpam,cpas,kam,kas,

     $                           muam,muas,rhoam,ophase,*10)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

10	continue



	call newfluids (liqtype,liqcomp,Twm,Tsm,cpwm,cpws,kwm,kws,

     $                           muwm,muws,rhowm,iphase,*20)

20	continue



	UAtot=Qact/LMTD

	hAw=2.d0*UAtot

	hAa=2.d0*UAtot



	Pram=muam*cpam/kam*1000

	Pras=muas*cpas/kas*1000

	Prwm=muwm*cpwm/kwm*1000



	C2=0.6

	C1=hAa/kam*(ma/muam)**(-C2)*Pram**(-0.36)*(Pram/Pras)**(-0.25)

	if (turb .eq. 1) then

	    C3=hAw/kwm*(mw/muwm)**(-0.7)*Prwm**(-0.33)*

     $       (muws/muwm)**(0.14)

	else

          C3=hAw/kwm*(mw/muwm)**(-0.8)*Prwm**(-0.33)*

     $       (muws/muwm)**(0.14)

	endif



	xguess(1)=C1

	xguess(2)=C2

	xguess(3)=C3



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=0.d0

	xlb(3)=1.d-6*xguess(3)



	xub(1)=1.d6*xguess(1)

	xub(2)=1.d0

	xub(3)=1.d6*xguess(3)



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Air Pressure Drop Parameters of a Dry Type 95 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,iflagr,status,info(15)

	integer turb,ifltype,iflcomp

	doubleprecision Tdbi,dPoact

	doubleprecision mi,mo,Toi,Too,Tii,Tio,Tdbo

	doubleprecision Tom,Tim,Tsm

	doubleprecision Qact,cpo,muom,cpom

	doubleprecision kom,muos,cpos,kos

	doubleprecision rhostd,C4,C5,phase,rhoom,cpi

	parameter (rhostd=1.184)

	common /lunits/lur,luw,iform,luk



	cpo=dble(partype(2))

	ifltype=nint(partype(3))

	iflcomp=nint(partype(4))

	cpi=dble(partype(5))

	turb=nint(partype(7))



	Tdbi=input(1,1)

	mo=input(1,3)

	Tii=input(1,4)

	mi=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)

	dPoact=output(1,4)



	Toi=Tdbi

	Too=Tdbo

	Tio=Tii+Qact/(mi*cpi)

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,muom,muos,rhoom,

     $                   phase,*5)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

5	continue



	C5=-0.4

	C4=dPoact*(rhoom/mo**2)*(muom/mo)**C5



	xguess(1)=C4

	xguess(2)=C5



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Air Pressure Drop Parameters of a Wet Type 95 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,iflagr,status,info(15)

	integer turb,ifltype,iflcomp

	doubleprecision Tdbi,dPoact

	doubleprecision mi,mo,Toi,Too,Tii,Tio,Tdbo

	doubleprecision Tom,Tim,Tsm

	doubleprecision Qact,cpo,muom,cpom

	doubleprecision kom,muos,cpos,kos

	doubleprecision rhostd,C6,C7,phase,rhoom,cpi

	parameter (rhostd=1.184)

	common /lunits/lur,luw,iform,luk



	cpo=dble(partype(2))

	ifltype=nint(partype(3))

	iflcomp=nint(partype(4))

	cpi=dble(partype(5))

	turb=nint(partype(7))



	Tdbi=input(1,1)

	mo=input(1,3)

	Tii=input(1,4)

	mi=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)

	dPoact=output(1,4)



	Toi=Tdbi

	Too=Tdbo

	Tio=Tii+Qact/(mi*cpi)

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (2,0,Tom,Tsm,cpom,cpos,kom,kos,muom,muos,rhoom,

     $                   phase,*5)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

5	continue



	C7=-0.4

	C6=dPoact*(rhoom/mo**2)*(muom/mo)**C7



	xguess(1)=C6

	xguess(2)=C7



	xlb(1)=1.d-6*xguess(1)

	xlb(2)=-2.d0



	xub(1)=1.d6*xguess(1)

	xub(2)=0.d0



	return 1

	end



�Sample Subroutine IGV Code for Calculating Guess Values and Lower and Upper Bounds for the Characteristic Liquid Pressure Drop Parameter of a Type 95 Chilled Water Cooling Coil





	subroutine igv (*) 	

	use d2arrays

	implicit none

	real time

	character*2 units

	parameter (units='SI')

	integer lur,luw,iform,luk,iflagr,status,info(15)

	integer turb,ifltype,iflcomp

	doubleprecision Tdbi,dPiact

	doubleprecision mi,mo,Toi,Too,Tii,Tio,Tdbo

	doubleprecision Tom,Tim,Tsm

	doubleprecision Qact,cpi,muim,cpim

	doubleprecision kim,muis,cpis,kis

	doubleprecision C8,phase,rhoim

	common /lunits/lur,luw,iform,luk



	ifltype=nint(partype(3))

	iflcomp=nint(partype(4))

	cpi=dble(partype(5))

	turb=nint(partype(7))



	Tdbi=input(1,1)

	mo=input(1,3)

	Tii=input(1,4)

	mi=input(1,5)

	Qact=output(1,1)

	Tdbo=output(1,2)

	dPiact=output(1,4)



	Toi=Tdbi

	Too=Tdbo

	Tio=Tii+Qact/(mi*cpi)

	Tom=(Toi+Too)/2.d0

	Tim=(Tii+Tio)/2.d0

	Tsm=(Tom+Tim)/2.d0



	call newfluids (ifltype,iflcomp,Tom,Tsm,cpim,cpis,kim,kis,muim,

     $                   muis,rhoim,phase,*5)

	write(luw,*) '***** Error linking with NEWFLUIDS *****'

	call mystop(1001)

	return 1

5	continue



	C8=dPiact*(rhoim/mi**2)*(muim/mi)**(-0.25)

     $                             *(muim/muis)**(-0.14)



	xguess(1)=C8



	xlb(1)=1.d-6*xguess(1)



	xub(1)=1.d6*xguess(1)



	return 1

	end



�Subroutine RUNTYPE Code



	subroutine runtype (ndata,nfit,cval,*)

	use d2arrays

	implicit none

	integer ndata,i,j,flag

	integer lur,luw,iform,luk,icntrl,info(15),nfit

	integer nptype,nitype,notype,tnumber

	doubleprecision xin(nitype),out(notype)

	doubleprecision cval(nfit)

	real time,t,dtdt,prop(7)

	common /dtype/nptype,nitype,notype

	common /lunits/lur,luw,iform,luk

	common /etc/flag,tnumber



	do i=1,nfit

	   partype(fitpar(i))=cval(i)

	enddo



	info(7)=0



	do i=1,ndata

	   do j=1,nitype

	      xin(j)=input(i,j)

	   enddo



	if (tnumber .eq. 66) then

	   call type66(time,xin,out,t,dtdt,partype,info,icntrl,*66)

	   write(luw,*) '***** Error linking with Type 66 *****'

	   call mystop(1001)

	   return 1

66       continue

	else if (tnumber .eq. 67) then

	   call type67(time,xin,out,t,dtdt,partype,info,icntrl,*67)

	   write(luw,*) '***** Error linking with Type 67 *****'

	   call mystop(1001)

	   return 1

67       continue

	else if (tnumber .eq. 68) then

	   call type68(time,xin,out,t,dtdt,partype,info,icntrl,*68)

	   write(luw,*) '***** Error linking with Type 68 *****'

	   call mystop(1001)

	   return 1

68       continue

	else if (tnumber .eq. 69) then

	   call type69(time,xin,out,t,dtdt,partype,info,icntrl,*69)

	   write(luw,*) '***** Error linking with Type 69 *****'

	   call mystop(1001)

	   return 1

69       continue

	else if (tnumber .eq. 70) then

	   call type70(time,xin,out,t,dtdt,partype,info,icntrl,*70)

	   write(luw,*) '***** Error linking with Type 70 *****'

	   call mystop(1001)

	   return 1

70       continue

	else if (tnumber .eq. 71) then

	   call type71(time,xin,out,t,dtdt,partype,info,icntrl,*71)

	   write(luw,*) '***** Error linking with Type 71 *****'

	   call mystop(1001)

	   return 1

71       continue

	else if (tnumber .eq. 72) then

	   call type72(time,xin,out,t,dtdt,partype,info,icntrl,*72)

	   write(luw,*) '***** Error linking with Type 72 *****'

	   call mystop(1001)

	   return 1

72       continue

	else if (tnumber .eq. 73) then

	   call type73(time,xin,out,t,dtdt,partype,info,icntrl,*73)

	   write(luw,*) '***** Error linking with Type 73 *****'

	   call mystop(1001)

	   return 1

73       continue

	else if (tnumber .eq. 74) then

	   call type74(time,xin,out,t,dtdt,partype,info,icntrl,*74)

	   write(luw,*) '***** Error linking with Type 74 *****'

	   call mystop(1001)

	   return 1

74       continue

	else if (tnumber .eq. 75) then

	   call type75(time,xin,out,t,dtdt,partype,info,icntrl,*75)

	   write(luw,*) '***** Error linking with Type 75 *****'

	   call mystop(1001)

	   return 1

75       continue

	else if (tnumber .eq. 76) then

	   call type76(time,xin,out,t,dtdt,partype,info,icntrl,*76)

	   write(luw,*) '***** Error linking with Type 76 *****'

	   call mystop(1001)

	   return 1

76       continue

	else if (tnumber .eq. 77) then

	   call type77(time,xin,out,t,dtdt,partype,info,icntrl,*77)

	   write(luw,*) '***** Error linking with Type 77 *****'

	   call mystop(1001)

	   return 1

77       continue

	else if (tnumber .eq. 78) then

	   call type78(time,xin,out,t,dtdt,partype,info,icntrl,*78)

	   write(luw,*) '***** Error linking with Type 78 *****'

	   call mystop(1001)

	   return 1

78       continue

	else if (tnumber .eq. 79) then

	   call type79(time,xin,out,t,dtdt,partype,info,icntrl,*79)

	   write(luw,*) '***** Error linking with Type 79 *****'

	   call mystop(1001)

	   return 1

79       continue

	else if (tnumber .eq. 80) then	

	   call type80(time,xin,out,t,dtdt,partype,info,icntrl,*80)

	   write(luw,*) '***** Error linking with Type 80 *****'

	   call mystop(1001)

	   return 1

80       continue

	else if (tnumber .eq. 81) then

	   call type81(time,xin,out,t,dtdt,partype,info,icntrl,*81)

	   write(luw,*) '***** Error linking with Type 81 *****'

	   call mystop(1001)

	   return 1

81       continue

	else if (tnumber .eq. 82) then

	   call type82(time,xin,out,t,dtdt,partype,info,icntrl,*82)

	   write(luw,*) '***** Error linking with Type 82 *****'

	   call mystop(1001)

	   return 1

82       continue

	else if (tnumber .eq. 83) then

	   call type83(time,xin,out,t,dtdt,partype,info,icntrl,*83)

	   write(luw,*) '***** Error linking with Type 83 *****'

	   call mystop(1001)

	   return 1

83       continue

	else if (tnumber .eq. 84) then

	   call type84(time,xin,out,t,dtdt,partype,info,icntrl,*84)

	   write(luw,*) '***** Error linking with Type 84 *****'

	   call mystop(1001)

	   return 1

84       continue

	else if (tnumber .eq. 85) then

	   call type85(time,xin,out,t,dtdt,partype,info,icntrl,*85)

	   write(luw,*) '***** Error linking with Type 85 *****'

	   call mystop(1001)

	   return 1

85       continue

	else if (tnumber .eq. 86) then

	   call type86(time,xin,out,t,dtdt,partype,info,icntrl,*86)

	   write(luw,*) '***** Error linking with Type 86 *****'

	   call mystop(1001)

	   return 1

86       continue

	else if (tnumber .eq. 87) then

	   call type87(time,xin,out,t,dtdt,partype,info,icntrl,*87)

	   write(luw,*) '***** Error linking with Type 87 *****'

	   call mystop(1001)

	   return 1

87       continue

	else if (tnumber .eq. 88) then

	   call type88(time,xin,out,t,dtdt,partype,info,icntrl,*88)

	   write(luw,*) '***** Error linking with Type 88 *****'

	   call mystop(1001)

	   return 1

88       continue

	else if (tnumber .eq. 89) then

	   call type89(time,xin,out,t,dtdt,partype,info,icntrl,*89)

	   write(luw,*) '***** Error linking with Type 89 *****'

	   call mystop(1001)

	   return 1

89       continue

	else if (tnumber .eq. 90) then

	   call type90(time,xin,out,t,dtdt,partype,info,icntrl,*90)

	   write(luw,*) '***** Error linking with Type 90 *****'

	   call mystop(1001)

	   return 1

90       continue

	else if (tnumber .eq. 91) then

	   call type91(time,xin,out,t,dtdt,partype,info,icntrl,*91)

	   write(luw,*) '***** Error linking with Type 91 *****'

	   call mystop(1001)

	   return 1

91       continue

	else if (tnumber .eq. 92) then

	   call type92(time,xin,out,t,dtdt,partype,info,icntrl,*92)

	   write(luw,*) '***** Error linking with Type 92 *****'

	   call mystop(1001)

	   return 1

92       continue

	else if (tnumber .eq. 93) then

	   call type93(time,xin,out,t,dtdt,partype,info,icntrl,*93)

	   write(luw,*) '***** Error linking with Type 93 *****'

	   call mystop(1001)

	   return 1

93       continue

	else if (tnumber .eq. 94) then

	   call type94(time,xin,out,t,dtdt,partype,info,icntrl,*94)

	   write(luw,*) '***** Error linking with Type 94 *****'

	   call mystop(1001)

	   return 1

94       continue

	else if (tnumber .eq. 95) then

	   call type95(time,xin,out,t,dtdt,partype,info,icntrl,*95)

	   write(luw,*) '***** Error linking with Type 95 *****'

	   call mystop(1001)

	   return 1

95       continue

	else if (tnumber .eq. 96) then

	   call type96(time,xin,out,t,dtdt,partype,info,icntrl,*96)

	   write(luw,*) '***** Error linking with Type 96 *****'

	   call mystop(1001)

	   return 1

96       continue

	else if (tnumber .eq. 97) then

	   call type97(time,xin,out,t,dtdt,partype,info,icntrl,*97)

	   write(luw,*) '***** Error linking with Type 97 *****'

	   call mystop(1001)

	   return 1

97       continue

	else if (tnumber .eq. 98) then

	   call type98(time,xin,out,t,dtdt,partype,info,icntrl,*98)

	   write(luw,*) '***** Error linking with Type 98 *****'

	   call mystop(1001)

	   return 1

98       continue

	else if (tnumber .eq. 99) then

	   call type99(time,xin,out,t,dtdt,partype,info,icntrl,*99)

	   write(luw,*) '***** Error linking with Type 99 *****'

	   call mystop(1001)

	   return 1

99      continue

	else if (tnumber .eq. 100) then

	   call type100(time,xin,out,t,dtdt,partype,info,icntrl,*100)

	   write(luw,*) '***** Error linking with Type 100 *****'

	   call mystop(1001)

	   return 1

100      continue

	else if (tnumber .eq. 101) then

	   call type101(time,xin,out,t,dtdt,partype,info,icntrl,*101)

	   write(luw,*) '***** Error linking with Type 101 *****'

	   call mystop(1001)

	   return 1

101      continue

	else if (tnumber .eq. 102) then

	   call type102(time,xin,out,t,dtdt,partype,info,icntrl,*102)

	   write(luw,*) '***** Error linking with Type 102 *****'

	   call mystop(1001)

	   return 1

102      continue

	else if (tnumber .eq. 103) then

	   call type103(time,xin,out,t,dtdt,partype,info,icntrl,*103)

	   write(luw,*) '***** Error linking with Type 103 *****'

	   call mystop(1001)

	   return 1

103      continue

	else if (tnumber .eq. 104) then

	   call type104(time,xin,out,t,dtdt,partype,info,icntrl,*104)

	   write(luw,*) '***** Error linking with Type 104 *****'

	   call mystop(1001)

	   return 1

104      continue

	else if (tnumber .eq. 105) then

	   call type105(time,xin,out,t,dtdt,partype,info,icntrl,*105)

	   write(luw,*) '***** Error linking with Type 105 *****'

	   call mystop(1001)

	   return 1

105      continue

	else if (tnumber .eq. 106) then

	   call type106(time,xin,out,t,dtdt,partype,info,icntrl,*106)

	   write(luw,*) '***** Error linking with Type 106 *****'

	   call mystop(1001)

	   return 1

106      continue

	else if (tnumber .eq. 107) then

	   call type107(time,xin,out,t,dtdt,partype,info,icntrl,*107)

	   write(luw,*) '***** Error linking with Type 107 *****'

	   call mystop(1001)

	   return 1

107      continue

	else if (tnumber .eq. 108) then

	   call type108(time,xin,out,t,dtdt,partype,info,icntrl,*108)

	   write(luw,*) '***** Error linking with Type 108 *****'

	   call mystop(1001)

	   return 1

108      continue

	else if (tnumber .eq. 109) then

	   call type109(time,xin,out,t,dtdt,partype,info,icntrl,*109)

	   write(luw,*) '***** Error linking with Type 109 *****'

	   call mystop(1001)

	   return 1

109      continue

	else if (tnumber .eq. 110) then

	   call type110(time,xin,out,t,dtdt,partype,info,icntrl,*110)

	   write(luw,*) '***** Error linking with Type 110 *****'

	   call mystop(1001)

	   return 1

110      continue

	else if (tnumber .eq. 111) then

	   call type111(time,xin,out,t,dtdt,partype,info,icntrl,*111)

	   write(luw,*) '***** Error linking with Type 111 *****'

	   call mystop(1001)

	   return 1

111      continue

	else if (tnumber .eq. 112) then

	   call type112(time,xin,out,t,dtdt,partype,info,icntrl,*112)

	   write(luw,*) '***** Error linking with Type 112 *****'

	   call mystop(1001)

	   return 1

112      continue

	else if (tnumber .eq. 113) then

	   call type113(time,xin,out,t,dtdt,partype,info,icntrl,*113)

	   write(luw,*) '***** Error linking with Type 113 *****'

	   call mystop(1001)

	   return 1

113      continue

	else if (tnumber .eq. 114) then

	   call type114(time,xin,out,t,dtdt,partype,info,icntrl,*114)

	   write(luw,*) '***** Error linking with Type 114 *****'

	   call mystop(1001)

	   return 1

114      continue

	else if (tnumber .eq. 115) then

	   call type115(time,xin,out,t,dtdt,partype,info,icntrl,*115)

	   write(luw,*) '***** Error linking with Type 115 *****'

	   call mystop(1001)

	   return 1

115      continue

	else if (tnumber .eq. 116) then

	   call type116(time,xin,out,t,dtdt,partype,info,icntrl,*116)

	   write(luw,*) '***** Error linking with Type 116 *****'

	   call mystop(1001)

	   return 1

116      continue

	else if (tnumber .eq. 117) then

	   call type117(time,xin,out,t,dtdt,partype,info,icntrl,*117)

	   write(luw,*) '***** Error linking with Type 117 *****'

	   call mystop(1001)

	   return 1

117      continue

	else if (tnumber .eq. 118) then

	   call type118(time,xin,out,t,dtdt,partype,info,icntrl,*118)

	   write(luw,*) '***** Error linking with Type 118 *****'

	   call mystop(1001)

	   return 1

118      continue

	else if (tnumber .eq. 119) then

	   call type119(time,xin,out,t,dtdt,partype,info,icntrl,*119)

	   write(luw,*) '***** Error linking with Type 119 *****'

	   call mystop(1001)

	   return 1

119      continue

	else if (tnumber .eq. 120) then

	   call type120(time,xin,out,t,dtdt,partype,info,icntrl,*120)

	   write(luw,*) '***** Error linking with Type 120 *****'

	   call mystop(1001)

	   return 1

120      continue

	else if (tnumber .eq. 121) then

	   call type121(time,xin,out,t,dtdt,partype,info,icntrl,*121)

	   write(luw,*) '***** Error linking with Type 121 *****'

	   call mystop(1001)

	   return 1

121      continue

	else if (tnumber .eq. 122) then

	   call type122(time,xin,out,t,dtdt,partype,info,icntrl,*122)

	   write(luw,*) '***** Error linking with Type 122 *****'

	   call mystop(1001)

	   return 1

122      continue

	else if (tnumber .eq. 123) then

	   call type123(time,xin,out,t,dtdt,partype,info,icntrl,*123)

	   write(luw,*) '***** Error linking with Type 123 *****'

	   call mystop(1001)

	   return 1

123      continue

	else if (tnumber .eq. 124) then

	   call type124(time,xin,out,t,dtdt,partype,info,icntrl,*124)

	   write(luw,*) '***** Error linking with Type 124 *****'

	   call mystop(1001)

	   return 1

124      continue

	else if (tnumber .eq. 125) then

	   call type125(time,xin,out,t,dtdt,partype,info,icntrl,*125)

	   write(luw,*) '***** Error linking with Type 125 *****'

	   call mystop(1001)

	   return 1

125      continue

	else if (tnumber .eq. 126) then

	   call type126(time,xin,out,t,dtdt,partype,info,icntrl,*126)

	   write(luw,*) '***** Error linking with Type 126 *****'

	   call mystop(1001)

	   return 1

126      continue

	else if (tnumber .eq. 127) then

	   call type127(time,xin,out,t,dtdt,partype,info,icntrl,*127)

	   write(luw,*) '***** Error linking with Type 127 *****'

	   call mystop(1001)

	   return 1

127      continue

	else if (tnumber .eq. 128) then

	   call type128(time,xin,out,t,dtdt,partype,info,icntrl,*128)

	   write(luw,*) '***** Error linking with Type 128 *****'

	   call mystop(1001)

	   return 1

128      continue

	else if (tnumber .eq. 129) then

	   call type129(time,xin,out,t,dtdt,partype,info,icntrl,*129)

	   write(luw,*) '***** Error linking with Type 129 *****'

	   call mystop(1001)

	   return 1

129      continue

	else if (tnumber .eq. 130) then

	   call type130(time,xin,out,t,dtdt,partype,info,icntrl,*130)

	   write(luw,*) '***** Error linking with Type 130 *****'

	   call mystop(1001)

	   return 1

130      continue

	else if (tnumber .eq. 131) then

	   call type131(time,xin,out,t,dtdt,partype,info,icntrl,*131)

	   write(luw,*) '***** Error linking with Type 131 *****'

	   call mystop(1001)

	   return 1

131      continue

	else if (tnumber .eq. 132) then

	   call type132(time,xin,out,t,dtdt,partype,info,icntrl,*132)

	   write(luw,*) '***** Error linking with Type 132 *****'

	   call mystop(1001)

	   return 1

132      continue

	else if (tnumber .eq. 133) then

	   call type133(time,xin,out,t,dtdt,partype,info,icntrl,*133)

	   write(luw,*) '***** Error linking with Type 133 *****'

	   call mystop(1001)

	   return 1

133      continue

	else if (tnumber .eq. 134) then

	   call type134(time,xin,out,t,dtdt,partype,info,icntrl,*134)

	   write(luw,*) '***** Error linking with Type 134 *****'

	   call mystop(1001)

	   return 1

134      continue

	else if (tnumber .eq. 135) then

	   call type135(time,xin,out,t,dtdt,partype,info,icntrl,*135)

	   write(luw,*) '***** Error linking with Type 135 *****'

	   call mystop(1001)

	   return 1

135      continue

	else if (tnumber .eq. 136) then

	   call type136(time,xin,out,t,dtdt,partype,info,icntrl,*136)

	   write(luw,*) '***** Error linking with Type 136 *****'

	   call mystop(1001)

	   return 1

136      continue

	else if (tnumber .eq. 137) then

	   call type137(time,xin,out,t,dtdt,partype,info,icntrl,*137)

	   write(luw,*) '***** Error linking with Type 137 *****'

	   call mystop(1001)

	   return 1

137      continue

	else if (tnumber .eq. 138) then

	   call type138(time,xin,out,t,dtdt,partype,info,icntrl,*138)

	   write(luw,*) '***** Error linking with Type 138 *****'

	   call mystop(1001)

	   return 1

138      continue

	else if (tnumber .eq. 139) then

	   call type139(time,xin,out,t,dtdt,partype,info,icntrl,*139)

	   write(luw,*) '***** Error linking with Type 139 *****'

	   call mystop(1001)

	   return 1

139      continue

	else if (tnumber .eq. 140) then

	   call type140(time,xin,out,t,dtdt,partype,info,icntrl,*140)

	   write(luw,*) '***** Error linking with Type 140 *****'

	   call mystop(1001)

	   return 1

140      continue

	else if (tnumber .eq. 141) then

	   call type141(time,xin,out,t,dtdt,partype,info,icntrl,*141)

	   write(luw,*) '***** Error linking with Type 141 *****'

	   call mystop(1001)

	   return 1

141      continue

	else if (tnumber .eq. 142) then

	   call type142(time,xin,out,t,dtdt,partype,info,icntrl,*142)

	   write(luw,*) '***** Error linking with Type 142 *****'

	   call mystop(1001)

	   return 1

142      continue

	else if (tnumber .eq. 143) then

	   call type143(time,xin,out,t,dtdt,partype,info,icntrl,*143)

	   write(luw,*) '***** Error linking with Type 143 *****'

	   call mystop(1001)

	   return 1

143      continue

	else if (tnumber .eq. 144) then

	   call type144(time,xin,out,t,dtdt,partype,info,icntrl,*144)

	   write(luw,*) '***** Error linking with Type 144 *****'

	   call mystop(1001)

	   return 1

144      continue

	else if (tnumber .eq. 145) then

	   call type145(time,xin,out,t,dtdt,partype,info,icntrl,*145)

	   write(luw,*) '***** Error linking with Type 145 *****'

	   call mystop(1001)

	   return 1

145      continue

	else if (tnumber .eq. 146) then

	   call type146(time,xin,out,t,dtdt,partype,info,icntrl,*146)

	   write(luw,*) '***** Error linking with Type 146 *****'

	   call mystop(1001)

	   return 1

146      continue

	else if (tnumber .eq. 147) then

	   call type147(time,xin,out,t,dtdt,partype,info,icntrl,*147)

	   write(luw,*) '***** Error linking with Type 147 *****'

	   call mystop(1001)

	   return 1

147      continue

	else if (tnumber .eq. 148) then

	   call type148(time,xin,out,t,dtdt,partype,info,icntrl,*148)

	   write(luw,*) '***** Error linking with Type 148 *****'

	   call mystop(1001)

	   return 1

148      continue

	else if (tnumber .eq. 149) then

	   call type149(time,xin,out,t,dtdt,partype,info,icntrl,*149)

	   write(luw,*) '***** Error linking with Type 149 *****'

	   call mystop(1001)

	   return 1

149      continue

	else if (tnumber .eq. 150) then

	   call type150(time,xin,out,t,dtdt,partype,info,icntrl,*150)

	   write(luw,*) '***** Error linking with Type 150 *****'

	   call mystop(1001)

	   return 1

150      continue

	else if (tnumber .eq. 151) then

	   call type151(time,xin,out,t,dtdt,partype,info,icntrl,*151)

	   write(luw,*) '***** Error linking with Type 151 *****'

	   call mystop(1001)

	   return 1

151      continue

	else if (tnumber .eq. 152) then

	   call type152(time,xin,out,t,dtdt,partype,info,icntrl,*152)

	   write(luw,*) '***** Error linking with Type 152 *****'

	   call mystop(1001)

	   return 1

152      continue

	else if (tnumber .eq. 153) then

	   call type153(time,xin,out,t,dtdt,partype,info,icntrl,*153)

	   write(luw,*) '***** Error linking with Type 153 *****'

	   call mystop(1001)

	   return 1

153      continue

	else if (tnumber .eq. 154) then

	   call type154(time,xin,out,t,dtdt,partype,info,icntrl,*154)

	   write(luw,*) '***** Error linking with Type 154 *****'

	   call mystop(1001)

	   return 1

154      continue

	else if (tnumber .eq. 155) then

	   call type155(time,xin,out,t,dtdt,partype,info,icntrl,*155)

	   write(luw,*) '***** Error linking with Type 155 *****'

	   call mystop(1001)

	   return 1

155      continue

	else if (tnumber .eq. 156) then

	   call type156(time,xin,out,t,dtdt,partype,info,icntrl,*156)

	   write(luw,*) '***** Error linking with Type 156 *****'

	   call mystop(1001)

	   return 1

156      continue

	else if (tnumber .eq. 157) then

	   call type157(time,xin,out,t,dtdt,partype,info,icntrl,*157)

	   write(luw,*) '***** Error linking with Type 157 *****'

	   call mystop(1001)

	   return 1

157      continue

	else if (tnumber .eq. 158) then

	   call type158(time,xin,out,t,dtdt,partype,info,icntrl,*158)

	   write(luw,*) '***** Error linking with Type 158 *****'

	   call mystop(1001)

	   return 1

158      continue

	else if (tnumber .eq. 159) then

	   call type159(time,xin,out,t,dtdt,partype,info,icntrl,*159)

	   write(luw,*) '***** Error linking with Type 159 *****'

	   call mystop(1001)

	   return 1

159      continue

	else if (tnumber .eq. 160) then

	   call type160(time,xin,out,t,dtdt,partype,info,icntrl,*160)

	   write(luw,*) '***** Error linking with Type 160 *****'

	   call mystop(1001)

	   return 1

160      continue

	else if (tnumber .eq. 161) then

	   call type161(time,xin,out,t,dtdt,partype,info,icntrl,*161)

	   write(luw,*) '***** Error linking with Type 161 *****'

	   call mystop(1001)

	   return 1

161      continue

	else if (tnumber .eq. 162) then

	   call type162(time,xin,out,t,dtdt,partype,info,icntrl,*162)

	   write(luw,*) '***** Error linking with Type 162 *****'

	   call mystop(1001)

	   return 1

162      continue

	else if (tnumber .eq. 163) then

	   call type163(time,xin,out,t,dtdt,partype,info,icntrl,*163)

	   write(luw,*) '***** Error linking with Type 163 *****'

	   call mystop(1001)

	   return 1

163      continue

	else if (tnumber .eq. 164) then

	   call type164(time,xin,out,t,dtdt,partype,info,icntrl,*164)

	   write(luw,*) '***** Error linking with Type 164 *****'

	   call mystop(1001)

	   return 1

164      continue

	else if (tnumber .eq. 165) then

	   call type165(time,xin,out,t,dtdt,partype,info,icntrl,*165)

	   write(luw,*) '***** Error linking with Type 165 *****'

	   call mystop(1001)

	   return 1

165      continue

	else if (tnumber .eq. 166) then

	   call type166(time,xin,out,t,dtdt,partype,info,icntrl,*166)

	   write(luw,*) '***** Error linking with Type 166 *****'

	   call mystop(1001)

	   return 1

166      continue

	else if (tnumber .eq. 167) then

	   call type167(time,xin,out,t,dtdt,partype,info,icntrl,*167)

	   write(luw,*) '***** Error linking with Type 167 *****'

	   call mystop(1001)

	   return 1

167      continue

	else if (tnumber .eq. 168) then

	   call type168(time,xin,out,t,dtdt,partype,info,icntrl,*168)

	   write(luw,*) '***** Error linking with Type 168 *****'

	   call mystop(1001)

	   return 1

168      continue

	else if (tnumber .eq. 169) then

	   call type169(time,xin,out,t,dtdt,partype,info,icntrl,*169)

	   write(luw,*) '***** Error linking with Type 169 *****'

	   call mystop(1001)

	   return 1

169      continue

	else if (tnumber .eq. 170) then

	   call type170(time,xin,out,t,dtdt,partype,info,icntrl,*170)

	   write(luw,*) '***** Error linking with Type 170 *****'

	   call mystop(1001)

	   return 1

170      continue

	else if (tnumber .eq. 171) then

	   call type171(time,xin,out,t,dtdt,partype,info,icntrl,*171)

	   write(luw,*) '***** Error linking with Type 171 *****'

	   call mystop(1001)

	   return 1

171      continue

	else if (tnumber .eq. 172) then

	   call type172(time,xin,out,t,dtdt,partype,info,icntrl,*172)

	   write(luw,*) '***** Error linking with Type 172 *****'

	   call mystop(1001)

	   return 1

172      continue

	else if (tnumber .eq. 173) then

	   call type173(time,xin,out,t,dtdt,partype,info,icntrl,*173)

	   write(luw,*) '***** Error linking with Type 173 *****'

	   call mystop(1001)

	   return 1

173      continue

	else if (tnumber .eq. 174) then

	   call type174(time,xin,out,t,dtdt,partype,info,icntrl,*174)

	   write(luw,*) '***** Error linking with Type 174 *****'

	   call mystop(1001)

	   return 1

174      continue

	else if (tnumber .eq. 175) then

	   call type175(time,xin,out,t,dtdt,partype,info,icntrl,*175)

	   write(luw,*) '***** Error linking with Type 175 *****'

	   call mystop(1001)

	   return 1

175      continue

	else if (tnumber .eq. 176) then

	   call type176(time,xin,out,t,dtdt,partype,info,icntrl,*176)

	   write(luw,*) '***** Error linking with Type 176 *****'

	   call mystop(1001)

	   return 1

176      continue

	else if (tnumber .eq. 177) then

	   call type177(time,xin,out,t,dtdt,partype,info,icntrl,*177)

	   write(luw,*) '***** Error linking with Type 177 *****'

	   call mystop(1001)

	   return 1

177      continue

	else if (tnumber .eq. 178) then

	   call type178(time,xin,out,t,dtdt,partype,info,icntrl,*178)

	   write(luw,*) '***** Error linking with Type 178 *****'

	   call mystop(1001)

	   return 1

178      continue

	else if (tnumber .eq. 179) then

	   call type179(time,xin,out,t,dtdt,partype,info,icntrl,*179)

	   write(luw,*) '***** Error linking with Type 179 *****'

	   call mystop(1001)

	   return 1

179      continue

	else if (tnumber .eq. 180) then

	   call type180(time,xin,out,t,dtdt,partype,info,icntrl,*180)

	   write(luw,*) '***** Error linking with Type 180 *****'

	   call mystop(1001)

	   return 1

180      continue

	else if (tnumber .eq. 181) then

	   call type181(time,xin,out,t,dtdt,partype,info,icntrl,*181)

	   write(luw,*) '***** Error linking with Type 181 *****'

	   call mystop(1001)

	   return 1

181      continue

	else if (tnumber .eq. 182) then

	   call type182(time,xin,out,t,dtdt,partype,info,icntrl,*182)

	   write(luw,*) '***** Error linking with Type 182 *****'

	   call mystop(1001)

	   return 1

182      continue

	else if (tnumber .eq. 183) then

	   call type183(time,xin,out,t,dtdt,partype,info,icntrl,*183)

	   write(luw,*) '***** Error linking with Type 183 *****'

	   call mystop(1001)

	   return 1

183      continue

	else if (tnumber .eq. 184) then

	   call type184(time,xin,out,t,dtdt,partype,info,icntrl,*184)

	   write(luw,*) '***** Error linking with Type 184 *****'

	   call mystop(1001)

	   return 1

184      continue

	else if (tnumber .eq. 185) then

	   call type185(time,xin,out,t,dtdt,partype,info,icntrl,*185)

	   write(luw,*) '***** Error linking with Type 185 *****'

	   call mystop(1001)

	   return 1

185      continue

	else if (tnumber .eq. 186) then

	   call type186(time,xin,out,t,dtdt,partype,info,icntrl,*186)

	   write(luw,*) '***** Error linking with Type 186 *****'

	   call mystop(1001)

	   return 1

186      continue

	else if (tnumber .eq. 187) then

	   call type187(time,xin,out,t,dtdt,partype,info,icntrl,*187)

	   write(luw,*) '***** Error linking with Type 187 *****'

	   call mystop(1001)

	   return 1

187      continue

	else if (tnumber .eq. 188) then

	   call type188(time,xin,out,t,dtdt,partype,info,icntrl,*188)

	   write(luw,*) '***** Error linking with Type 188 *****'

	   call mystop(1001)

	   return 1

188      continue

	else if (tnumber .eq. 189) then

	   call type189(time,xin,out,t,dtdt,partype,info,icntrl,*189)

	   write(luw,*) '***** Error linking with Type 189 *****'

	   call mystop(1001)

	   return 1

189      continue

	else if (tnumber .eq. 190) then

	   call type190(time,xin,out,t,dtdt,partype,info,icntrl,*190)

	   write(luw,*) '***** Error linking with Type 190 *****'

	   call mystop(1001)

	   return 1

190      continue

	else if (tnumber .eq. 191) then

	   call type191(time,xin,out,t,dtdt,partype,info,icntrl,*191)

	   write(luw,*) '***** Error linking with Type 191 *****'

	   call mystop(1001)

	   return 1

191      continue

	else if (tnumber .eq. 192) then

	   call type192(time,xin,out,t,dtdt,partype,info,icntrl,*192)

	   write(luw,*) '***** Error linking with Type 192 *****'

	   call mystop(1001)

	   return 1

192      continue

	else if (tnumber .eq. 193) then

	   call type193(time,xin,out,t,dtdt,partype,info,icntrl,*193)

	   write(luw,*) '***** Error linking with Type 193 *****'

	   call mystop(1001)

	   return 1

193      continue

	else if (tnumber .eq. 194) then

	   call type194(time,xin,out,t,dtdt,partype,info,icntrl,*194)

	   write(luw,*) '***** Error linking with Type 194 *****'

	   call mystop(1001)

	   return 1

194      continue

	else if (tnumber .eq. 195) then

	   call type195(time,xin,out,t,dtdt,partype,info,icntrl,*195)

	   write(luw,*) '***** Error linking with Type 195 *****'

	   call mystop(1001)

	   return 1

195      continue

	else if (tnumber .eq. 196) then

	   call type196(time,xin,out,t,dtdt,partype,info,icntrl,*196)

	   write(luw,*) '***** Error linking with Type 196 *****'

	   call mystop(1001)

	   return 1

196      continue

	else if (tnumber .eq. 197) then

	   call type197(time,xin,out,t,dtdt,partype,info,icntrl,*197)

	   write(luw,*) '***** Error linking with Type 197 *****'

	   call mystop(1001)

	   return 1

197      continue

	else if (tnumber .eq. 198) then

	   call type198(time,xin,out,t,dtdt,partype,info,icntrl,*198)

	   write(luw,*) '***** Error linking with Type 198 *****'

	   call mystop(1001)

	   return 1

198      continue

	else if (tnumber .eq. 199) then

	   call type199(time,xin,out,t,dtdt,partype,info,icntrl,*199)

	   write(luw,*) '***** Error linking with Type 199 *****'

	   call mystop(1001)

	   return 1

199      continue

	else if (tnumber .eq. 200) then

	   call type200(time,xin,out,t,dtdt,partype,info,icntrl,*200)

	   write(luw,*) '***** Error linking with Type 200 *****'

	   call mystop(1001)

	   return 1

200      continue

	else if (tnumber .eq. 201) then

	   call type201(time,xin,out,t,dtdt,partype,info,icntrl,*201)

	   write(luw,*) '***** Error linking with Type 201 *****'

	   call mystop(1001)

	   return 1

201      continue

	else if (tnumber .eq. 202) then

	   call type202(time,xin,out,t,dtdt,partype,info,icntrl,*202)

	   write(luw,*) '***** Error linking with Type 202 *****'

	   call mystop(1001)

	   return 1

202      continue

	else if (tnumber .eq. 203) then

	   call type203(time,xin,out,t,dtdt,partype,info,icntrl,*203)

	   write(luw,*) '***** Error linking with Type 203 *****'

	   call mystop(1001)

	   return 1

203      continue

	else if (tnumber .eq. 204) then

	   call type204(time,xin,out,t,dtdt,partype,info,icntrl,*204)

	   write(luw,*) '***** Error linking with Type 204 *****'

	   call mystop(1001)

	   return 1

204      continue

	else if (tnumber .eq. 205) then

	   call type205(time,xin,out,t,dtdt,partype,info,icntrl,*205)

	   write(luw,*) '***** Error linking with Type 205 *****'

	   call mystop(1001)

	   return 1

205      continue

	else if (tnumber .eq. 206) then

	   call type206(time,xin,out,t,dtdt,partype,info,icntrl,*206)

	   write(luw,*) '***** Error linking with Type 206 *****'

	   call mystop(1001)

	   return 1

206      continue

	else if (tnumber .eq. 207) then

	   call type207(time,xin,out,t,dtdt,partype,info,icntrl,*207)

	   write(luw,*) '***** Error linking with Type 207 *****'

	   call mystop(1001)

	   return 1

207      continue

	else if (tnumber .eq. 208) then

	   call type208(time,xin,out,t,dtdt,partype,info,icntrl,*208)

	   write(luw,*) '***** Error linking with Type 208 *****'

	   call mystop(1001)

	   return 1

208      continue

	else if (tnumber .eq. 209) then

	   call type209(time,xin,out,t,dtdt,partype,info,icntrl,*209)

	   write(luw,*) '***** Error linking with Type 209 *****'

	   call mystop(1001)

	   return 1

209      continue

	else if (tnumber .eq. 210) then

	   call type210(time,xin,out,t,dtdt,partype,info,icntrl,*210)

	   write(luw,*) '***** Error linking with Type 210 *****'

	   call mystop(1001)

	   return 1

210      continue

	else if (tnumber .eq. 211) then

	   call type211(time,xin,out,t,dtdt,partype,info,icntrl,*211)

	   write(luw,*) '***** Error linking with Type 211 *****'

	   call mystop(1001)

	   return 1

211      continue

	else if (tnumber .eq. 212) then

	   call type212(time,xin,out,t,dtdt,partype,info,icntrl,*212)

	   write(luw,*) '***** Error linking with Type 212 *****'

	   call mystop(1001)

	   return 1

212      continue

	else if (tnumber .eq. 213) then

	   call type213(time,xin,out,t,dtdt,partype,info,icntrl,*213)

	   write(luw,*) '***** Error linking with Type 213 *****'

	   call mystop(1001)

	   return 1

213      continue

	else if (tnumber .eq. 214) then

	   call type214(time,xin,out,t,dtdt,partype,info,icntrl,*214)

	   write(luw,*) '***** Error linking with Type 214 *****'

	   call mystop(1001)

	   return 1

214      continue

	else if (tnumber .eq. 215) then

	   call type215(time,xin,out,t,dtdt,partype,info,icntrl,*215)

	   write(luw,*) '***** Error linking with Type 215 *****'

	   call mystop(1001)

	   return 1

215      continue

	else if (tnumber .eq. 216) then

	   call type216(time,xin,out,t,dtdt,partype,info,icntrl,*216)

	   write(luw,*) '***** Error linking with Type 216 *****'

	   call mystop(1001)

	   return 1

216      continue

	else if (tnumber .eq. 217) then

	   call type217(time,xin,out,t,dtdt,partype,info,icntrl,*217)

	   write(luw,*) '***** Error linking with Type 217 *****'

	   call mystop(1001)

	   return 1

217      continue

	else if (tnumber .eq. 218) then

	   call type218(time,xin,out,t,dtdt,partype,info,icntrl,*218)

	   write(luw,*) '***** Error linking with Type 218 *****'

	   call mystop(1001)

	   return 1

218      continue

	else if (tnumber .eq. 219) then

	   call type219(time,xin,out,t,dtdt,partype,info,icntrl,*219)

	   write(luw,*) '***** Error linking with Type 219 *****'

	   call mystop(1001)

	   return 1

219      continue

	else if (tnumber .eq. 220) then

	   call type220(time,xin,out,t,dtdt,partype,info,icntrl,*220)

	   write(luw,*) '***** Error linking with Type 220 *****'

	   call mystop(1001)

	   return 1

220      continue

	else if (tnumber .eq. 221) then

	   call type221(time,xin,out,t,dtdt,partype,info,icntrl,*221)

	   write(luw,*) '***** Error linking with Type 221 *****'

	   call mystop(1001)

	   return 1

221      continue

	else if (tnumber .eq. 222) then

	   call type222(time,xin,out,t,dtdt,partype,info,icntrl,*222)

	   write(luw,*) '***** Error linking with Type 222 *****'

	   call mystop(1001)

	   return 1

222      continue

	else if (tnumber .eq. 223) then

	   call type223(time,xin,out,t,dtdt,partype,info,icntrl,*223)

	   write(luw,*) '***** Error linking with Type 223 *****'

	   call mystop(1001)

	   return 1

223      continue

	else if (tnumber .eq. 224) then

	   call type224(time,xin,out,t,dtdt,partype,info,icntrl,*224)

	   write(luw,*) '***** Error linking with Type 224 *****'

	   call mystop(1001)

	   return 1

224      continue

	else if (tnumber .eq. 225) then

	   call type225(time,xin,out,t,dtdt,partype,info,icntrl,*225)

	   write(luw,*) '***** Error linking with Type 225 *****'

	   call mystop(1001)

	   return 1

225      continue

	else if (tnumber .eq. 226) then

	   call type226(time,xin,out,t,dtdt,partype,info,icntrl,*226)

	   write(luw,*) '***** Error linking with Type 226 *****'

	   call mystop(1001)

	   return 1

226      continue

	else if (tnumber .eq. 227) then

	   call type227(time,xin,out,t,dtdt,partype,info,icntrl,*227)

	   write(luw,*) '***** Error linking with Type 227 *****'

	   call mystop(1001)

	   return 1

227      continue

	else if (tnumber .eq. 228) then

	   call type228(time,xin,out,t,dtdt,partype,info,icntrl,*228)

	   write(luw,*) '***** Error linking with Type 228 *****'

	   call mystop(1001)

	   return 1

228      continue

	else if (tnumber .eq. 229) then

	   call type229(time,xin,out,t,dtdt,partype,info,icntrl,*229)

	   write(luw,*) '***** Error linking with Type 229 *****'

	   call mystop(1001)

	   return 1

229      continue

	else if (tnumber .eq. 230) then

	   call type230(time,xin,out,t,dtdt,partype,info,icntrl,*230)

	   write(luw,*) '***** Error linking with Type 230 *****'

	   call mystop(1001)

	   return 1

230      continue

	else if (tnumber .eq. 231) then

	   call type231(time,xin,out,t,dtdt,partype,info,icntrl,*231)

	   write(luw,*) '***** Error linking with Type 231 *****'

	   call mystop(1001)

	   return 1

231      continue

	else if (tnumber .eq. 232) then

	   call type232(time,xin,out,t,dtdt,partype,info,icntrl,*232)

	   write(luw,*) '***** Error linking with Type 232 *****'

	   call mystop(1001)

	   return 1

232      continue

	else if (tnumber .eq. 233) then

	   call type233(time,xin,out,t,dtdt,partype,info,icntrl,*233)

	   write(luw,*) '***** Error linking with Type 233 *****'

	   call mystop(1001)

	   return 1

233      continue

	else if (tnumber .eq. 234) then

	   call type234(time,xin,out,t,dtdt,partype,info,icntrl,*234)

	   write(luw,*) '***** Error linking with Type 234 *****'

	   call mystop(1001)

	   return 1

234      continue

	else if (tnumber .eq. 235) then

	   call type235(time,xin,out,t,dtdt,partype,info,icntrl,*235)

	   write(luw,*) '***** Error linking with Type 235 *****'

	   call mystop(1001)

	   return 1

235      continue

	else if (tnumber .eq. 236) then

	   call type236(time,xin,out,t,dtdt,partype,info,icntrl,*236)

	   write(luw,*) '***** Error linking with Type 236 *****'

	   call mystop(1001)

	   return 1

236      continue

	else if (tnumber .eq. 237) then

	   call type237(time,xin,out,t,dtdt,partype,info,icntrl,*237)

	   write(luw,*) '***** Error linking with Type 237 *****'

	   call mystop(1001)

	   return 1

237      continue

	else if (tnumber .eq. 238) then

	   call type238(time,xin,out,t,dtdt,partype,info,icntrl,*238)

	   write(luw,*) '***** Error linking with Type 238 *****'

	   call mystop(1001)

	   return 1

238      continue

	else if (tnumber .eq. 239) then

	   call type239(time,xin,out,t,dtdt,partype,info,icntrl,*239)

	   write(luw,*) '***** Error linking with Type 239 *****'

	   call mystop(1001)

	   return 1

239      continue

	else if (tnumber .eq. 240) then

	   call type240(time,xin,out,t,dtdt,partype,info,icntrl,*240)

	   write(luw,*) '***** Error linking with Type 240 *****'

	   call mystop(1001)

	   return 1

240      continue

	else if (tnumber .eq. 241) then

	   call type241(time,xin,out,t,dtdt,partype,info,icntrl,*241)

	   write(luw,*) '***** Error linking with Type 241 *****'

	   call mystop(1001)

	   return 1

241      continue

	else if (tnumber .eq. 242) then

	   call type242(time,xin,out,t,dtdt,partype,info,icntrl,*242)

	   write(luw,*) '***** Error linking with Type 242 *****'

	   call mystop(1001)

	   return 1

242      continue

	else if (tnumber .eq. 243) then

	   call type243(time,xin,out,t,dtdt,partype,info,icntrl,*243)

	   write(luw,*) '***** Error linking with Type 243 *****'

	   call mystop(1001)

	   return 1

243      continue

	else if (tnumber .eq. 244) then

	   call type244(time,xin,out,t,dtdt,partype,info,icntrl,*244)

	   write(luw,*) '***** Error linking with Type 244 *****'

	   call mystop(1001)

	   return 1

244      continue

	else if (tnumber .eq. 245) then

	   call type245(time,xin,out,t,dtdt,partype,info,icntrl,*245)

	   write(luw,*) '***** Error linking with Type 245 *****'

	   call mystop(1001)

	   return 1

245      continue

	else if (tnumber .eq. 246) then

	   call type246(time,xin,out,t,dtdt,partype,info,icntrl,*246)

	   write(luw,*) '***** Error linking with Type 246 *****'

	   call mystop(1001)

	   return 1

246      continue

	else if (tnumber .eq. 247) then

	   call type247(time,xin,out,t,dtdt,partype,info,icntrl,*247)

	   write(luw,*) '***** Error linking with Type 247 *****'

	   call mystop(1001)

	   return 1

247      continue

	else if (tnumber .eq. 248) then

	   call type248(time,xin,out,t,dtdt,partype,info,icntrl,*248)

	   write(luw,*) '***** Error linking with Type 248 *****'

	   call mystop(1001)

	   return 1

248      continue

	else if (tnumber .eq. 249) then

	   call type249(time,xin,out,t,dtdt,partype,info,icntrl,*249)

	   write(luw,*) '***** Error linking with Type 249 *****'

	   call mystop(1001)

	   return 1

249      continue

	else if (tnumber .eq. 250) then

	   call type250(time,xin,out,t,dtdt,partype,info,icntrl,*250)

	   write(luw,*) '***** Error linking with Type 250 *****'

	   call mystop(1001)

	   return 1

250      continue

	else if (tnumber .eq. 251) then

	   call type251(time,xin,out,t,dtdt,partype,info,icntrl,*251)

	   write(luw,*) '***** Error linking with Type 251 *****'

	   call mystop(1001)

	   return 1

251      continue

	else if (tnumber .eq. 252) then

	   call type252(time,xin,out,t,dtdt,partype,info,icntrl,*252)

	   write(luw,*) '***** Error linking with Type 252 *****'

	   call mystop(1001)

	   return 1

252      continue

	else if (tnumber .eq. 253) then

	   call type253(time,xin,out,t,dtdt,partype,info,icntrl,*253)

	   write(luw,*) '***** Error linking with Type 253 *****'

	   call mystop(1001)

	   return 1

253      continue

	else if (tnumber .eq. 254) then

	   call type254(time,xin,out,t,dtdt,partype,info,icntrl,*254)

	   write(luw,*) '***** Error linking with Type 254 *****'

	   call mystop(1001)

	   return 1

254      continue

	else if (tnumber .eq. 255) then

	   call type255(time,xin,out,t,dtdt,partype,info,icntrl,*255)

	   write(luw,*) '***** Error linking with Type 255 *****'

	   call mystop(1001)

	   return 1

255      continue

	else if (tnumber .eq. 256) then

	   call type256(time,xin,out,t,dtdt,partype,info,icntrl,*256)

	   write(luw,*) '***** Error linking with Type 256 *****'

	   call mystop(1001)

	   return 1

256      continue

	else if (tnumber .eq. 257) then

	   call type257(time,xin,out,t,dtdt,partype,info,icntrl,*257)

	   write(luw,*) '***** Error linking with Type 257 *****'

	   call mystop(1001)

	   return 1

257      continue

	else if (tnumber .eq. 258) then

	   call type258(time,xin,out,t,dtdt,partype,info,icntrl,*258)

	   write(luw,*) '***** Error linking with Type 258 *****'

	   call mystop(1001)

	   return 1

258      continue

	else if (tnumber .eq. 259) then

	   call type259(time,xin,out,t,dtdt,partype,info,icntrl,*259)

	   write(luw,*) '***** Error linking with Type 259 *****'

	   call mystop(1001)

	   return 1

259      continue

	else if (tnumber .eq. 260) then

	   call type260(time,xin,out,t,dtdt,partype,info,icntrl,*260)

	   write(luw,*) '***** Error linking with Type 260 *****'

	   call mystop(1001)

	   return 1

260      continue

	else if (tnumber .eq. 261) then

	   call type261(time,xin,out,t,dtdt,partype,info,icntrl,*261)

	   write(luw,*) '***** Error linking with Type 261 *****'

	   call mystop(1001)

	   return 1

261      continue

	else if (tnumber .eq. 262) then

	   call type262(time,xin,out,t,dtdt,partype,info,icntrl,*262)

	   write(luw,*) '***** Error linking with Type 262 *****'

	   call mystop(1001)

	   return 1

262      continue

	else if (tnumber .eq. 263) then

	   call type263(time,xin,out,t,dtdt,partype,info,icntrl,*263)

	   write(luw,*) '***** Error linking with Type 263 *****'

	   call mystop(1001)

	   return 1

263      continue

	else if (tnumber .eq. 264) then

	   call type264(time,xin,out,t,dtdt,partype,info,icntrl,*264)

	   write(luw,*) '***** Error linking with Type 264 *****'

	   call mystop(1001)

	   return 1

264      continue

	else if (tnumber .eq. 265) then

	   call type265(time,xin,out,t,dtdt,partype,info,icntrl,*265)

	   write(luw,*) '***** Error linking with Type 265 *****'

	   call mystop(1001)

	   return 1

265      continue

	else if (tnumber .eq. 266) then

	   call type266(time,xin,out,t,dtdt,partype,info,icntrl,*266)

	   write(luw,*) '***** Error linking with Type 266 *****'

	   call mystop(1001)

	   return 1

266      continue

	else if (tnumber .eq. 267) then

	   call type267(time,xin,out,t,dtdt,partype,info,icntrl,*267)

	   write(luw,*) '***** Error linking with Type 267 *****'

	   call mystop(1001)

	   return 1

267      continue

	else if (tnumber .eq. 268) then

	   call type268(time,xin,out,t,dtdt,partype,info,icntrl,*268)

	   write(luw,*) '***** Error linking with Type 268 *****'

	   call mystop(1001)

	   return 1

268      continue

	else if (tnumber .eq. 269) then

	   call type269(time,xin,out,t,dtdt,partype,info,icntrl,*269)

	   write(luw,*) '***** Error linking with Type 269 *****'

	   call mystop(1001)

	   return 1

269      continue

	else if (tnumber .eq. 270) then

	   call type270(time,xin,out,t,dtdt,partype,info,icntrl,*270)

	   write(luw,*) '***** Error linking with Type 270 *****'

	   call mystop(1001)

	   return 1

270      continue

	else if (tnumber .eq. 271) then

	   call type271(time,xin,out,t,dtdt,partype,info,icntrl,*271)

	   write(luw,*) '***** Error linking with Type 271 *****'

	   call mystop(1001)

	   return 1

271      continue

	else if (tnumber .eq. 272) then

	   call type272(time,xin,out,t,dtdt,partype,info,icntrl,*272)

	   write(luw,*) '***** Error linking with Type 272 *****'

	   call mystop(1001)

	   return 1

272      continue

	else if (tnumber .eq. 273) then

	   call type273(time,xin,out,t,dtdt,partype,info,icntrl,*273)

	   write(luw,*) '***** Error linking with Type 273 *****'

	   call mystop(1001)

	   return 1

273      continue

	else if (tnumber .eq. 274) then

	   call type274(time,xin,out,t,dtdt,partype,info,icntrl,*274)

	   write(luw,*) '***** Error linking with Type 274 *****'

	   call mystop(1001)

	   return 1

274      continue

	else if (tnumber .eq. 275) then

	   call type275(time,xin,out,t,dtdt,partype,info,icntrl,*275)

	   write(luw,*) '***** Error linking with Type 275 *****'

	   call mystop(1001)

	   return 1

275      continue

	else if (tnumber .eq. 276) then

	   call type276(time,xin,out,t,dtdt,partype,info,icntrl,*276)

	   write(luw,*) '***** Error linking with Type 276 *****'

	   call mystop(1001)

	   return 1

276      continue

	else if (tnumber .eq. 277) then

	   call type277(time,xin,out,t,dtdt,partype,info,icntrl,*277)

	   write(luw,*) '***** Error linking with Type 277 *****'

	   call mystop(1001)

	   return 1

277      continue

	else if (tnumber .eq. 278) then

	   call type278(time,xin,out,t,dtdt,partype,info,icntrl,*278)

	   write(luw,*) '***** Error linking with Type 278 *****'

	   call mystop(1001)

	   return 1

278      continue

	else if (tnumber .eq. 279) then

	   call type279(time,xin,out,t,dtdt,partype,info,icntrl,*279)

	   write(luw,*) '***** Error linking with Type 279 *****'

	   call mystop(1001)

	   return 1

279      continue

	else if (tnumber .eq. 280) then

	   call type280(time,xin,out,t,dtdt,partype,info,icntrl,*280)

	   write(luw,*) '***** Error linking with Type 280 *****'

	   call mystop(1001)

	   return 1

280      continue

	else if (tnumber .eq. 281) then

	   call type281(time,xin,out,t,dtdt,partype,info,icntrl,*281)

	   write(luw,*) '***** Error linking with Type 281 *****'

	   call mystop(1001)

	   return 1

281      continue

	else if (tnumber .eq. 282) then

	   call type282(time,xin,out,t,dtdt,partype,info,icntrl,*282)

	   write(luw,*) '***** Error linking with Type 282 *****'

	   call mystop(1001)

	   return 1

282      continue

	else if (tnumber .eq. 283) then

	   call type283(time,xin,out,t,dtdt,partype,info,icntrl,*283)

	   write(luw,*) '***** Error linking with Type 283 *****'

	   call mystop(1001)

	   return 1

283      continue

	else if (tnumber .eq. 284) then

	   call type284(time,xin,out,t,dtdt,partype,info,icntrl,*284)

	   write(luw,*) '***** Error linking with Type 284 *****'

	   call mystop(1001)

	   return 1

284      continue

	else if (tnumber .eq. 285) then

	   call type285(time,xin,out,t,dtdt,partype,info,icntrl,*285)

	   write(luw,*) '***** Error linking with Type 285 *****'

	   call mystop(1001)

	   return 1

285      continue

	else if (tnumber .eq. 286) then

	   call type286(time,xin,out,t,dtdt,partype,info,icntrl,*286)

	   write(luw,*) '***** Error linking with Type 286 *****'

	   call mystop(1001)

	   return 1

286      continue

	else if (tnumber .eq. 287) then

	   call type287(time,xin,out,t,dtdt,partype,info,icntrl,*287)

	   write(luw,*) '***** Error linking with Type 287 *****'

	   call mystop(1001)

	   return 1

287      continue

	else if (tnumber .eq. 288) then

	   call type288(time,xin,out,t,dtdt,partype,info,icntrl,*288)

	   write(luw,*) '***** Error linking with Type 288 *****'

	   call mystop(1001)

	   return 1

288      continue

	else if (tnumber .eq. 289) then

	   call type289(time,xin,out,t,dtdt,partype,info,icntrl,*289)

	   write(luw,*) '***** Error linking with Type 289 *****'

	   call mystop(1001)

	   return 1

289      continue

	else if (tnumber .eq. 290) then

	   call type290(time,xin,out,t,dtdt,partype,info,icntrl,*290)

	   write(luw,*) '***** Error linking with Type 290 *****'

	   call mystop(1001)

	   return 1

290      continue

	else if (tnumber .eq. 291) then

	   call type291(time,xin,out,t,dtdt,partype,info,icntrl,*291)

	   write(luw,*) '***** Error linking with Type 291 *****'

	   call mystop(1001)

	   return 1

291      continue

	else if (tnumber .eq. 292) then

	   call type292(time,xin,out,t,dtdt,partype,info,icntrl,*292)

	   write(luw,*) '***** Error linking with Type 292 *****'

	   call mystop(1001)

	   return 1

292      continue

	else if (tnumber .eq. 293) then

	   call type293(time,xin,out,t,dtdt,partype,info,icntrl,*293)

	   write(luw,*) '***** Error linking with Type 293 *****'

	   call mystop(1001)

	   return 1

293      continue

	else if (tnumber .eq. 294) then

	   call type294(time,xin,out,t,dtdt,partype,info,icntrl,*294)

	   write(luw,*) '***** Error linking with Type 294 *****'

	   call mystop(1001)

	   return 1

294      continue

	else if (tnumber .eq. 295) then

	   call type295(time,xin,out,t,dtdt,partype,info,icntrl,*295)

	   write(luw,*) '***** Error linking with Type 295 *****'

	   call mystop(1001)

	   return 1

295      continue

	else if (tnumber .eq. 296) then

	   call type296(time,xin,out,t,dtdt,partype,info,icntrl,*296)

	   write(luw,*) '***** Error linking with Type 296 *****'

	   call mystop(1001)

	   return 1

296      continue

	else if (tnumber .eq. 297) then

	   call type297(time,xin,out,t,dtdt,partype,info,icntrl,*297)

	   write(luw,*) '***** Error linking with Type 297 *****'

	   call mystop(1001)

	   return 1

297      continue

	else if (tnumber .eq. 298) then

	   call type298(time,xin,out,t,dtdt,partype,info,icntrl,*298)

	   write(luw,*) '***** Error linking with Type 298 *****'

	   call mystop(1001)

	   return 1

298      continue

	else if (tnumber .eq. 299) then

	   call type299(time,xin,out,t,dtdt,partype,info,icntrl,*299)

	   write(luw,*) '***** Error linking with Type 299 *****'

	   call mystop(1001)

	   return 1

299      continue

	else if (tnumber .eq. 300) then

	   call type300(time,xin,out,t,dtdt,partype,info,icntrl,*300)

	   write(luw,*) '***** Error linking with Type 300 *****'

	   call mystop(1001)

	   return 1

300      continue

	else

	   write(luw,*) '***** Invalid TYPE number *****'

	   call mystop(1001)

	   return 1

         endif



         do j=1,notype

	      calc(i,j)=out(j)

	   enddo

	enddo



	return 1

	end



�Subroutine RESULTS Code



	subroutine results (nfit,*)

	use d2arrays

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

*  Subroutine RESULTS                               

*                                                                    

*  Subroutine RESULTS writes most of the Output File.				  

*                                                                    

*  Updated 4/17/97  RJR                                         

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

	implicit none

	integer ndata,nout,outdata,outtype,LUout,nfit

	integer i,j,maxchar,lur,luw,iform,luk,LUin

	character*40 title,label(nfit)

	doubleprecision adiff,bias,rms

	common /lunits/lur,luw,iform,luk

	common /parrray/ndata,nout,outdata,outtype,LUout,

     $                LUin,maxchar



	write(LUout,*) '****************************************'

	write(LUout,*)

	write(LUout,*) ' OUTPUTS'

	write(LUout,*)

	do i=1,nout

	   read(LUin,*) outhead(i)

	enddo

	read(LUin,*) title

	do i=1,nfit

	   read (LUin,*) label(i)

	enddo



	do i=1,nout

	   write(LUout,*) outhead(i),outhead(i),' Abs. Diff.'

	   write(LUout,*) 'calculated     ','catalog         '

	   do j=1,ndata

	      adiff=calc(j,typeout(i))-output(j,i)

	      write(LUout,100) calc(j,typeout(i)),output(j,i),

     $                     adiff

	enddo

	write(LUout,*)

	enddo

	write(LUout,*) '****************************************'

	write(LUout,*)

		

	write(LUout,*) ' ',title

	write(LUout,*)

	do i=1,nfit

	   write(LUout,101) '  ',label(i),xsol(i)

	enddo

	write(LUout,*)

	write(LUout,*) '****************************************'

	write(LUout,*)



	write(LUout,*) ' STATISTICAL ANALYSES'

	write(LUout,*)

	do j=1,nout	

	   bias=0.d0

	   rms=0.d0

	   do i=1,ndata

	      bias=bias+(calc(i,typeout(j))-output(i,j))

	      rms=rms+(calc(i,typeout(j))-output(i,j))**2

	   enddo

	   bias=bias/ndata

	   rms=sqrt(rms/ndata)

	

	   write(LUout,102) '  Average bias in ',outhead(j),

     $                 ' =',bias

	   write(LUout,102) '  RMS error in ',outhead(j),

     $                 ' =',rms

	   write(LUout,*)

	enddo

	write(LUout,*) '****************************************'

	write(LUout,*)



100    format (E11.5,E14.5,E16.5)

101    format (A,A,E15.5)

102    format (A,A,A,E15.5)

	return 1

	end	 

�Sample Output File for Estimating the Characteristic Heat Transfer Parameters of a Type 95 Chilled Water Cooling Coil





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

 

  OUTPUTS

 

  Q_(kJ\hr)         Q_(kJ\hr)          Abs. Diff.

  calculated         catalog         

 .32099E+06    .32804E+06     -.70539E+04

 .20061E+06    .23839E+06     -.37775E+05

 .78843E+06    .76811E+06      .20321E+05

 .47103E+06    .54153E+06     -.70508E+05

 .73831E+06    .73889E+06     -.57512E+03

 .65402E+06    .68699E+06     -.32967E+05

 .13524E+07    .13080E+07      .44486E+05

 .15486E+07    .15643E+07     -.15646E+05

 .16446E+06    .17731E+06     -.12855E+05

 .97634E+05    .10907E+06     -.11432E+05

 .42166E+06    .43120E+06     -.95394E+04

 .21556E+06    .24777E+06     -.32213E+05

 .39544E+06    .38606E+06      .93868E+04

 .30634E+06    .32562E+06     -.19276E+05

 .73565E+06    .79669E+06     -.61043E+05

 .10886E+07    .10240E+07      .64621E+05

 

  Tdbo_(C)        Tdbo_(C)           Abs. Diff.

  calculated         catalog         

 .76052E+01    .74000E+01      .20519E+00

 .89870E+01    .99000E+01     -.91296E+00

 .92419E+01    .97000E+01     -.45811E+00

 .11653E+02    .11700E+02     -.47131E-01

 .85097E+01    .87000E+01     -.19029E+00

 .10909E+02    .10200E+02      .70883E+00

 .10240E+02    .11200E+02     -.95970E+00

 .14271E+02    .14700E+02     -.42931E+00

 .11123E+02    .11500E+02     -.37682E+00

 .15218E+02    .14600E+02      .61814E+00

 .12585E+02    .12600E+02     -.14711E-01

 .16779E+02    .16200E+02      .57902E+00

 .10979E+02    .11800E+02     -.82081E+00

 .16397E+02    .15400E+02      .99691E+00

 .20111E+02    .19000E+02      .11108E+01

 .12965E+02    .14400E+02     -.14345E+01

 

  Twbo_(C)       Twbo_(C)          Abs. Diff.

  calculated         catalog         

 .75185E+01    .73000E+01      .21855E+00

 .89708E+01    .98000E+01     -.82917E+00

 .91467E+01    .93000E+01     -.15329E+00

 .11625E+02    .11300E+02      .32496E+00

 .84798E+01    .86000E+01     -.12020E+00

 .10732E+02    .10000E+02      .73174E+00

 .10157E+02    .10800E+02     -.64295E+00

 .14052E+02    .14100E+02     -.48054E-01

 .11098E+02    .11400E+02     -.30167E+00

 .13306E+02    .13100E+02      .20619E+00

 .12271E+02    .12200E+02      .70620E-01

 .13902E+02    .13700E+02      .20151E+00

 .89247E+01    .94000E+01     -.47527E+00

 .11269E+02    .11000E+02      .26864E+00

 .12765E+02    .12500E+02      .26548E+00

 .98076E+01    .10600E+02     -.79240E+00

 

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

 

  TYPE_95_CC_HEAT_TRANSFER_PARAMETERS     

 

  Outer_hA_coefficient_=                       .24246E+02

  Outer_Reynolds_number_exponent_=             .59804E+00

  Inner_hA_coefficient_=                       .10993E+01

 

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

 

  STATISTICAL ANALYSES

 

  Average bias in Q_(kJ\hr)       =    -.10754E+05

  RMS error in Q_(kJ\hr)       =     .35319E+05

 

  Average bias in Tdbo_(C)        =    -.89092E-01

  RMS error in Tdbo_(C)        =     .73103E+00

 

  Average bias in Twbo_(C)        =    -.67208E-01

  RMS error in Twbo_(C)        =     .43341E+00

 

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

 

  ADDITIONAL RESULTS

 

  The sum of squared normalized errors is        .1855E+00

  The number of iterations is           3

  The number of function evaluations is          21

  The number of gradient evaluations is           5

 

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

�Sample Output File for Estimating the Characteristic Air Pressure Drop Parameters of a Dry Type 95 Chilled Water Cooling Coil





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

 

  OUTPUTS

 

  Q_(kJ\hr)         Q_(kJ\hr)           Abs. Diff.

  calculated         catalog         

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 

  Tdbo_(C)        Tdbo_(C)           Abs. Diff.

  calculated         catalog         

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 

  Twbo_(C)       Twbo_(C)          Abs. Diff.

  calculated         catalog         

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 

  dPo_(kPa)      dPo_(kPa)        Abs. Diff.

  calculated        catalog         

 .14959E-01    .12700E-01      .22593E-02

 .28619E-01    .25100E-01      .35193E-02

 .45348E-01    .41300E-01      .40483E-02

 .64806E-01    .60200E-01      .46062E-02

 .86757E-01    .84600E-01      .21574E-02

 .11103E+00    .11200E+00     -.97478E-03

 .13747E+00    .13940E+00     -.19297E-02

 .19646E+00    .19910E+00     -.26442E-02

 .26300E+00    .26630E+00     -.33005E-02

 .37585E+00    .37330E+00      .25468E-02

 

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

 

  TYPE_95_(DRY)_CC_dP_AIR_PARAMETERS      

 

  Presure_drop_coefficient_=                   .26207E-06

  Reynolds_number_exponent_=                  -.40000E+00

 

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

 

  STATISTICAL ANALYSES

 

  Average bias in Q_(kJ\hr)       =     .00000E+00

  RMS error in Q_(kJ\hr)       =     .00000E+00

 

  Average bias in Tdbo_(C)        =     .00000E+00

  RMS error in Tdbo_(C)        =     .00000E+00

 

  Average bias in Twbo_(C)        =    -.90524E-01

  RMS error in Twbo_(C)        =     .90524E-01

 

  Average bias in dPo_(kPa)       =     .10288E-02

  RMS error in dPo_(kPa)       =     .29799E-02

 

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

 

  ADDITIONAL RESULTS

 

  The sum of squared normalized errors is        .5505E+00

  The number of iterations is           4

  The number of function evaluations is          25

  The number of gradient evaluations is           5

 

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

�Sample Output File for Estimating the Characteristic Air Pressure Drop Parameters of a Wet Type 95 Chilled Water Cooling Coil





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

 

  OUTPUTS

 

  Q_(kJ\hr)        Q_(kJ\hr)           Abs. Diff.

  calculated        catalog         

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 

  Tdbo_(C)        Tdbo_(C)          Abs. Diff.

  calculated         catalog         

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 

  Twbo_(C)       Twbo_(C)          Abs. Diff.

  calculated         catalog         

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 

  dPo_(kPa)       dPo_(kPa)         Abs. Diff.

  calculated         catalog         

 .17109E-01    .17200E-01     -.91137E-04

 .24449E-01    .24100E-01      .34893E-03

 .32732E-01    .32300E-01      .43159E-03

 .41886E-01    .41100E-01      .78608E-03

 .51864E-01    .51000E-01      .86437E-03

 .62619E-01    .62200E-01      .41863E-03

 .74118E-01    .73400E-01      .71825E-03

 .86327E-01    .84600E-01      .17268E-02

 .99220E-01    .97000E-01      .22204E-02

 .11278E+00    .11200E+00      .77891E-03

 .12697E+00    .12940E+00     -.24252E-02

 .14180E+00    .14180E+00     -.35274E-05

 .15722E+00    .15930E+00     -.20805E-02

 

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

 

  TYPE_95_(WET)_CC_dP_AIR_PARAMETERS      

 

  Presure_drop_coefficient_=                   .29973E-06

  Reynolds_number_exponent_=                  -.40000E+00

 

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

 

  STATISTICAL ANALYSES

 

  Average bias in Q_(kJ\hr)       =     .00000E+00

  RMS error in Q_(kJ\hr)       =     .00000E+00

 

  Average bias in Tdbo_(C)        =     .00000E+00

  RMS error in Tdbo_(C)        =     .00000E+00

 

  Average bias in Twbo_(C)        =    -.90524E-01

  RMS error in Twbo_(C)        =     .90524E-01

 

  Average bias in dPo_(kPa)       =     .28412E-03

  RMS error in dPo_(kPa)       =     .12740E-02

 

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

 

  ADDITIONAL RESULTS

 

  The sum of squared normalized errors is        .7133E-01

  The number of iterations is           4

  The number of function evaluations is          36

  The number of gradient evaluations is           5

 

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

�Sample Output File for Estimating the Characteristic Liquid Pressure Drop Parameters of a Type 95 Chilled Water Cooling Coil





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

 

  OUTPUTS

 

  Q_(kJ\hr)         Q_(kJ\hr)          Abs. Diff.

  calculated         catalog         

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 .00000E+00    .00000E+00      .00000E+00

 

  Tdbo_(C)        Tdbo_(C)           Abs. Diff.

  calculated         catalog         

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 .21100E+02    .21100E+02      .00000E+00

 

  Twbo_(C)       Twbo_(C)          Abs. Diff.

  calculated         catalog         

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 .21009E+02    .21100E+02     -.90524E-01

 

  dPi_(kPa)        dPi_(kPa)          Abs. Diff.

  calculated         catalog         

 .10473E+02    .93200E+01      .11533E+01

 .35228E+02    .32700E+02      .25277E+01

 .71609E+02    .68600E+02      .30089E+01

 .11848E+03    .11420E+03      .42757E+01

 .17508E+03    .16670E+03      .83788E+01

 .24088E+03    .23720E+03      .36842E+01

 .31546E+03    .31770E+03     -.22448E+01

 .39850E+03    .40470E+03     -.61968E+01

 

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

 

  TYPE_95_dP_LIQ_PARAMETERS               

 

  Presure_drop_coefficient_=                   .12302E-01

 

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

 

  STATISTICAL ANALYSES

 

  Average bias in Q_(kJ\hr)       =     .00000E+00

  RMS error in Q_(kJ\hr)       =     .00000E+00

 

  Average bias in Tdbo_(C)        =     .00000E+00

  RMS error in Tdbo_(C)        =     .00000E+00

 

  Average bias in Twbo_(C)        =    -.90524E-01

  RMS error in Twbo_(C)        =     .90524E-01

 

  Average bias in dPi_(kPa)       =     .18234E+01

  RMS error in dPi_(kPa)       =     .45038E+01

 

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

 

  ADDITIONAL RESULTS

 

  The sum of squared normalized errors is        .1868E+01

  The number of iterations is           5

  The number of function evaluations is          15

  The number of gradient evaluations is           7

 

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