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Subroutine NEWFLUIDS



	subroutine newfluids (flnum,comp,Tm,Ts,cpm,cps,km,ks,

     $                          mum,mus,rhom,phase,*)

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

*  Subroutine NEWFLUIDS                                               

*                                                                     

*  Subroutine NEWFLUIDS calculates transport properties of fluids.    

*                                                                     

*  Updated 4/17/97  RJR                                               

*	

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

	implicit none

	integer flnum,comp,grade,pct,lur,luw,iform,luk,phase

	doubleprecision percent

	doubleprecision Tm,Ts,rhom,rhos,cpm,cps,km,ks,mum,mus

	doubleprecision P,R,A,B,C,D,Sm,Ss

	common /lunits/lur,luw,iform,luk



C============================================================

C  WATER

C============================================================

	if (flnum .eq. 1) then



	phase=0

C  Density {kg/m^3}

	rhom = -510.3061+15.19367*(Tm+273)-5.490006e-2*(Tm+273)**2

     $        +8.538520e-5*(Tm+273)**3-5.122868e-8*(Tm+273)**4



C  Specific heat {kJ/kg-K}  

	if (((Tm+273) .gt. 273) .and. ((Tm+273) .le. 410)) then

	   cpm = (2.13974-9.68137e-3*(Tm+273)+2.68536e-5*(Tm+273)**2

     $          -2.42139e-8*(Tm+273)**3)*1000*4.1868/1000



	else 

	   cpm = (-11.1558+7.96443e-2*(Tm+273)-1.74799e-4*(Tm+273)**2

     $          +1.29156e-7*(Tm+273)**3)*1000*4.1868/1000



	endif

 

	if (((Ts+273) .gt. 273) .and. ((Ts+273) .le. 410)) then

	   cps = (2.13974-9.68137e-3*(Ts+273)+2.68536e-5*(Ts+273)**2

     $          -2.42139e-8*(Ts+273)**3)*1000*4.1868/1000



	else

	   cps = (-11.1558+7.96443e-2*(Ts+273)-1.74799e-4*(Ts+273)**2

     $          +1.29156e-7*(Ts+273)**3)*1000*4.1868/1000



      endif



C  Thermal conductivity {W/m-K}

	km = -2.893282+3.003312e-2*(Tm+273)-9.604677e-5*(Tm+273)**2

     $	    +1.403673e-7*(Tm+273)**3-8.019830e-11*(Tm+273)**4  

	ks = -2.893282+3.003312e-2*(Ts+273)-9.604677e-5*(Ts+273)**2

     $      +1.403673e-7*(Ts+273)**3-8.019830e-11*(Ts+273)**4



C  Dynamic viscosities {Pa-s}

	mum = 2.340194e-5*10**(250.4833/((Tm+273)-140.0812))

	mus = 2.340194e-5*10**(250.4833/((Ts+273)-140.0812))



	

C============================================================

C  DRY AIR

C============================================================

	else if (flnum .eq. 2) then



	phase=1

C  Density @ std conditions {kg/m^3}

	P = 101.3

	R = 0.2870

	rhom = P/(R*(Tm+273))



C  Specific heat {kJ/kg-K}

	if (((Tm+273) .ge. 250) .and. ((Tm+273) .le. 600)) then

	   cpm = (0.244388-4.20419e-5*(Tm+273)+9.61128e-8*(Tm+273)**2

     $          -1.16383e-11*(Tm+273)**3)*1000*4.1868/1000



	else if ((Tm+273) .gt. 600) then

	   cpm = (0.208831+7.71027e-5*(Tm+273)-8.56726e-9*(Tm+273)**2

     $          -4.75772e-12*(Tm+273)**3)*1000*4.1868/1000 

	

	endif



	if (((Ts+273) .ge. 250) .and. ((Ts+273) .le. 600)) then

	   cps = (0.244388-4.20419e-5*(Ts+273)+9.61128e-8*(Ts+273)**2

     $          -1.16383e-11*(Ts+273)**3)*1000*4.1868/1000



	else if ((Ts+273) .gt. 600) then

	   cps = (0.208831+7.71027e-5*(Ts+273)-8.56726e-9*(Ts+273)**2

     $          -4.75772e-12*(Ts+273)**3)*1000*4.1868/1000



	endif



C  Thermal conductivity {W/m-K}

	km = 3.707435e-3+7.937597e-5*(Tm+273)-1.591410e-8*(Tm+273)**2

 	ks = 3.707435e-3+7.937597e-5*(Ts+273)-1.591410e-8*(Ts+273)**2



C  Dynamic viscosities {Pa-s}

	mum = (1.468562e-6*(Tm+273)**(1.5))/((Tm+273)+112.0601)

	mus = (1.468562e-6*(Ts+273)**(1.5))/((Ts+273)+112.0601)





C============================================================

C  OIL

C============================================================

	else if (flnum .eq. 3) then



	grade = comp

	phase=0

C  Thermal conductivity {W/m-K}

	km   = 0.1731238-9.711133e-5*(Tm+273)

 	ks   = 0.1731238-9.711133e-5*(Ts+273)

 

C  Specific heat {kJ/kg-K}

	cpm = (622.2425+4.287230*(Tm+273))/1000 

	cps = (622.2425+4.287230*(Ts+273))/1000



C  Densities {kg/m^3}

	rhom = (0.89-0.00063*(Tm-15.6))/1000*100**3

	rhos = (0.89-0.00063*(Ts-15.6))/1000*100**3

	

	if (grade .eq. 10) then

	   Sm = 9.91213e9*exp(-15494.6/(Tm+273)

     $                        +3103555/(Tm+273)**2)

	   Ss = 9.91213e9*exp(-15494.6/(Ts+273)

     $                        +3103555/(Ts+273)**2)

	

	else if (grade .eq. 20) then

	   Sm = 2.74356e7*exp(-11412.4/(Tm+273)

     $                        +2421114/(Tm+273)**2)

	   Ss = 2.74356e7*exp(-11412.4/(Ts+273)

     $                        +2421114/(Ts+273)**2)



	else if (grade .eq. 30) then

	   Sm = 4.64484e9*exp(-15985.2/(Tm+273)

     $                        +3431266/(Tm+273)**2) 

	   Ss = 4.64484e9*exp(-15985.2/(Ts+273)

     $                        +3431266/(Ts+273)**2)



	else if (grade .eq. 40) then

	   Sm = 2.06753e6*exp(-10302.0/(Tm+273)

     $                        +2417509/(Tm+273)**2) 

	   Ss = 2.06753e6*exp(-10302.0/(Ts+273)

     $                        +2417509/(Ts+273)**2)



	else

	   Sm = 7.24952e6*exp(-11619.4/(Tm+273)

     $                        +2762079/(Tm+273)**2) 

	   Ss = 7.24952e6*exp(-11619.4/(Ts+273)

     $                        +2762079/(Ts+273)**2)



 	endif       



C  Dynamic viscosities {Pa-s}

	mum = (0.22*Sm-180.0/Sm)*rhom*1000/100**3/1000

	mus = (0.22*Ss-180.0/Ss)*rhos*1000/100**3/1000





C============================================================

C  H2O/UNION CARBIDE THERMOFLUID 17 EG

C============================================================

	else if (flnum .eq. 4) then



	pct = comp

	percent = dble(comp)

	phase=0

C  Density {kg/m^3}

	B = 892.9046+3.998253*percent

	C = 1.120233-0.01544791*percent

	D = -0.002490043+1.943878e-5*percent

	rhom = B+C*(Tm+273.2)+D*(Tm+273.2)**2



C  Specific heat {kJ/kg-K}

	B = 20.99465-0.9145935*percent+1.274218e-2*percent**2

     $      -5.708240e-5*percent**3

	C = -9.520168e-2+5.079670e-3*percent

     $      -7.373993e-5*percent**2+3.365720e-7*percent**3

	D = 1.328589e-4-6.985928e-6*percent

     $      +1.036070e-7*percent**2-4.818218e-10*percent**3

	cpm = B+C*(Tm+273.2)+D*(Tm+273.2)**2

	cps = B+C*(Ts+273.2)+D*(Ts+273.2)**2



C  Thermal conductivity {W/m-K}

	B = 31.192-3.4834*percent+0.15880*percent**2

     $      -3.7350e-3*percent**3+4.7908e-5*percent**4

     $      -3.1855e-7*percent**5+8.6003e-10*percent**6

	C = 4.9372e-4-1.2716e-5*percent

	km = B+C*(Tm+273.2)

	ks = B+C*(Ts+273.2)



C  Dynamic viscosity {Pa-s}

	if (pct .eq. 30) then

	   A = 8.6996e-5

	   B = -609.68

	   C = 460728



	else if (pct .eq. 35) then

	   A = 7.5440e-5

	   B = -485.35

	   C = 448240



	else if (pct .eq. 40) then

	   A = 1.5628e-4

	   B = -977.03

	   C = 540827

	

	else if (pct .eq. 45) then

	   A = 1.2677e-4

	   B = -824.01

	   C = 527781



	else if (pct .eq. 50) then 

	   A = 3.7000e-4

	   B = -1540.4

	   C = 657502



	else if (pct .eq. 55) then

	   A = 6.6804e-4

	   B = -1940.0

	   C = 735261



	else if (pct .eq. 60) then

	   A = 1.0111e-3

	   B = -2200.6

	   C = 790711



	else if (pct .eq. 65) then

	   A = 1.0869e-3

	   B = -2249.6

	   C = 811331



	else if (pct .eq. 70) then

	   A = 9.8696e-4

	   B = -2166.4

	   C = 809335



	else if (pct .eq. 75) then

	   A = 1.3446e-3

	   B = -2322.6

	   C = 839417



	else if (pct .eq. 80) then

	   A = 1.1489e-3

	   B = -2237.2

	   C = 843546



	else if (pct .eq. 85) then

	   A = 2.9047e-4

	   B = -1278.1

	   C = 699261



	else if (pct .eq. 90) then

	   A = 1.7519e-4

	   B = -885.47

	   C = 642857



	else if (pct .le. 60) then

	   A = 6.617221e-2-8.107192e-3*percent

     $         +3.921750e-4*percent**2-9.344914e-6*percent**3

     $         +1.095320e-7*percent**4-5.035947e-10*percent**5

	   B = -6222348+872621.7*percent

     $         -50365.90*percent**2+1531.765*percent**3

     $         -25.89747*percent**4+0.2308613*percent**5

     $         -8.480747e-4*percent**6

	   C = 47949663-5632094*percent

     $         +263419.4*percent**2-6082.509*percent**3

     $         +69.41674*percent**4-0.3129680*percent**5



	else

	   A = -8.720621+0.6041702*percent

     $         -1.665118e-2*percent**2+2.281919e-4*percent**3

     $         -1.554743e-6*percent**4+4.2125800e-9*percent**5

	   B = 8221691-567679.1*percent

     $         +15589.04*percent**2-212.8514*percent**3

     $         +1.444803*percent**4-3.899734e-3*percent**5

	   C = 80837277-4345732*percent

     $         +87428.90*percent**2-771.8145*percent**3

     $         +2.520867*percent**4

	endif

	

	mum = A*exp(B/(Tm+273.2)+C/(Tm+273.2)**2)

	mus = A*exp(B/(Ts+273.2)+C/(Ts+273.2)**2) 





C============================================================

C  H2O/UNION CARBIDE PG

C============================================================

	else if (flnum .eq. 5) then

 

	pct = comp

	percent = dble(comp)

	phase=0

C  Density {kg/m^3}

	B = 715.61+16.085*percent

     $      -0.20117*percent**2+9.0513e-4*percent**3

 	C = 1.9972-8.2720e-2*percent

     $      +1.1641e-3*percent**2-5.8795e-6*percent**3

   	D = -3.5748e-3+1.0800e-4*percent

     $      -1.6464e-6*percent**2+8.8430e-9*percent**3

	rhom = B+C*(Tm+273.2)+D*(Tm+273.2)**2



C  Specific heat {kJ/kg-K}

	B = 4.6530+8.9323e-4*percent-4.5170e-4*percent**2

	C = -8.3443e-3+2.6717e-4*percent

     $      -5.0535e-6*percent**2+4.2289e-8*percent**3

	D = 3.1026e-3-3.6381e-4*percent

     $      +1.7246e-5*percent**2-4.2241e-7*percent**3

     $      +5.6473e-9*percent**4-3.9143e-11*percent**5

     $      +1.1008e-13*percent**6 

	cpm = B+C*(Tm+273.2)+D*(Tm+273.2)**2

	cps = B+C*(Ts+273.2)+D*(Ts+273.2)**2



C  Thermal conductivity {W/m-K}

	B = 2.4160-0.17839*percent+5.2274e-3*percent**2

     $      -6.2168e-5*percent**3+2.5971e-7*percent**4

	C = -5.1478e-3+5.1486e-4*percent-1.5744e-5*percent**2

     $      +1.8860e-7*percent**3-7.8879e-10*percent**4

	km = B+C*(Tm+273.2)

	ks = B+C*(Ts+273.2)



C  Dynamic viscosity {Pa-s}

	if (pct .eq. 30) then

	   A = 2.6773e-4

	   B = -1677.6

	   C = 699440



	else if (pct .eq. 35) then

	   A = 2.1096e-4

	   B = -1518.0

	   C = 685524



	else if (pct .eq. 40) then

	   A = 6.0021e-4

	   B = -2283.4

	   C = 838618



	else if (pct .eq. 45) then

	   A = 6.4224e-4

	   B = -2361.5

	   C = 870000



	else if (pct .eq. 50) then

	   A = 1.9173e-3

	   B = -3121.1

	   C = 1012236



	else if (pct .eq. 55) then

	   A = 5.1086e-3

	   B = -3791.2

	   C = 1141761



	else if (pct .eq. 60) then

	   A = 1.2084e-2

	   B = -4360.6

	   C = 1247541



	else if (pct .eq. 65) then

	   A = 7.2427e-3

	   B = -4091.2

	   C = 1231071



	else if (pct .eq. 70) then

	   A = 7.5770e-3

	   B = -4140.7

	   C = 1260154



	else if (pct .eq. 75) then

	   A = 7.3553e-3

	   B = -4105.2

	   C = 1271368



	else if (pct .eq. 80) then

	   A = 6.4239e-3

	   B = -4041.9

	   C = 1283659



	else if (pct .eq. 85) then

	   A = 4.4916e-3

	   B = -3816.3

	   C = 1266334



	else if (pct .eq. 90) then

	   A = 4.0262e-3

	   B = -3760.5

	   C = 1282931



	else if (percent .le. 60) then

	   A = -6.828465e-2+5.463800e-3*percent

     $         -1.434571e-4*percent**2+1.244787e-6*percent**3

	   B = -491864.3+57270.95*percent-2635.059*percent**2

     $         +59.77763*percent**3-0.6695636*percent**4

     $         +2.961732e-3*percent**5

	   C = 91325368-10586087*percent+486687.3*percent**2

     $         -11027.43*percent**3+123.3592*percent**4

     $         -0.5450093*percent**5 

	

	else

	   A = 4.891624-0.2597555*percent+5.151952e-3*percent**2

     $         -4.514702e-5*percent**3+1.474133e-7*percent**4

	   B = -360041.5+19095.54*percent-381.7150*percent**2

     $         +3.367769*percent**3-1.105819e-2*percent**4

	   C = 54823912-2899481*percent+58330.19*percent**2

     $         -517.1988*percent**3+1.706679*percent**4

	

	endif

	

	mum = A*exp(B/(Tm+273.2)+C/(Tm+273.2)**2)

	mus = A*exp(B/(Ts+273.2)+C/(Ts+273.2)**2) 





C============================================================

C  H2O/DOWTHERM EG

C============================================================

	else if (flnum .eq. 6) then



	percent = dble(comp)

	phase=0

C  Density {kg/m^3}           

	B = 884.53+2.1741*percent

	C = 1.1613-0.0033403*percent

	D = -0.0024393+2.994e-8*percent

	rhom = B+C*(Tm+273)+D*(Tm+273)**2



C  Specific heat {kJ/kg-K}

	B = 3.9189-0.035267*percent

	C = 0.0014555+4.8423e-5*percent

	cpm = B+C*(Tm+273)

	cps = B+C*(Ts+273)



C  Thermal conductivity {W/m-K}

	B = -0.84402+0.016948*percent

     $         -6.99691e-5*percent**2

	C = 0.0079877-0.00012444*percent

     $         +5.00412e-7*percent**2

	D = -1.06474e-5+1.708955e-7*percent

     $         -7.065844e-10*percent**2

	km = B+C*(Tm+273)+D*(Tm+273)**2

	ks = B+C*(Ts+273)+D*(Ts+273)**2



C  Dynamic viscosities {Pa-s}

	B = 970.43146598-10.001392253*(Tm+273)

     $         +0.034056662648*(Tm+273)**2

     $         -3.8613683343e-5*(Tm+273)**3

	C = -27.036068044+0.27995557712*(Tm+273)

     $         -0.00096062280174*(Tm+273)**2

     $         +1.0941819338e-6*(Tm+273)**3

	D = 0.19624504556-0.0020225892738*(Tm+273)

     $         +6.9220560583e-6*(Tm+273)**2

     $         -7.8710335530e-9*(Tm+273)**3

	mum = exp(B+C*percent+D*percent**2)



	B = 970.43146598-10.001392253*(Ts+273)

     $         +0.034056662648*(Ts+273)**2

     $         -3.8613683343e-5*(Ts+273)**3

	C = -27.036068044+0.27995557712*(Ts+273)

     $         -0.00096062280174*(Ts+273)**2

     $         +1.0941819338e-6*(Ts+273)**3

	D = 0.19624504556-0.0020225892738*(Ts+273)

     $         +6.9220560583e-6*(Ts+273)**2

     $         -7.8710335530e-9*(Ts+273)**3

	mus = exp(B+C*percent+D*percent**2)





C============================================================

C  H2O/DOWFROST PG

C============================================================

	else if (flnum .eq. 7) then



	percent = dble(comp)

	phase=0

C  Density {kg/m^3}

	B = 875.54696219+2.151387542*percent

	C = 1.1191046068-0.0007599907262*percent

     $         -4.9236799989e-5*percent**2

	D = -0.002377960199-9.1377252136e-6*percent

     $         +1.0872237562e-7*percent**2

	rhom = B+C*(Tm+273)+D*(Tm+273)**2



C  Specific heat {kJ/kg-K}

	B = 3.8649883866-0.023691954902*percent

     $         -0.00011278222908*percent**2

	C = 0.001023655712+5.6633876714e-5*percent

	cpm = B+C*(Tm+273)

	cps = B+C*(Ts+273)



C  Thermal conductivity {W/m-K}

	B = -0.78595253278+0.015561899561*percent

     $         -4.8933521576e-5*percent**2

	C = 0.0076866167254-0.0001155974176*percent

     $         +3.6603360830e-7*percent**2

	D = -9.9976810237e-6+1.4560615474e-7*percent

     $         -4.5879383578e-10*percent**2

	km = B+C*(Tm+273)+D*(Tm+273)**2

	ks = B+C*(Ts+273)+D*(Ts+273)**2



C  Dynamic viscosities {Pa-s}

	B = 71.639163222-0.66981698459*(Tm+273)

     $         +0.0019150513174*(Tm+273)**2

     $         -1.8587687783e-6*(Tm+273)**3

	C = 0.27019804611-0.0012299975866*(Tm+273)

     $         +1.5045427918e-6*(Tm+273)**2

	mum = exp(B+C*percent)



	B = 71.639163222-0.66981698459*(Ts+273)

     $         +0.0019150513174*(Ts+273)**2

     $         -1.8587687783e-6*(Ts+273)**3

	C = 0.27019804611-0.0012299975866*(Ts+273)

     $         +1.5045427918e-6*(Ts+273)**2

	mus = exp(B+C*percent)

	



C============================================================

C  SATURATED AIR

C============================================================

	else if (flnum .eq. 8) then



	phase=1

C  Density {kg/m^3}

	A = -2.184495

	B = 2.877674e-2

	C = 5.900255e-5

	rhom = A+B*(Tm+273)+C*(Tm+273)**2

	   

C  Specific heat {kJ/kg-K}

	A = -43.93175

	B = 0.4691411

	C = -1.635609e-3

	D = 1.905094e-6

	cpm = A+B*(Tm+273)+C*(Tm+273)**2+D*(Tm+273)**3

	cps = A+B*(Ts+273)+C*(Ts+273)**2+D*(Ts+273)**3



C  Thermal conductivity  {W/m-K]

	A = 1.034236e-3

	B = 8.403505e-5

	km = A+B*(Tm+273)

	ks = A+B*(Ts+273)



C  Dynamic viscosity  {Pa-s}

	A = -1.565937e-5

	B = 1.860801e-7

	C = -2.411018e-10

	mum = A+B*(Tm+273)+C*(Tm+273)**2

	mus = A+B*(Ts+273)+C*(Ts+273)**2

 

C============================================================

C  ERROR

C============================================================



	else

	   write(luw,*) '***** Error-invalid fluid number to 

     $                  newfluids *****'

	   call mystop(1001)

	   return 1

	   stop



	endif

	return 1

	end

�

   

     Subroutine REFTRANS



        subroutine reftrans (nref,Tc,mu,k,*)

        implicit none

        integer nref,lur,luw,iform,luk

        doubleprecision Tc,Tk,mu,k

        doubleprecision A,B,C,D

        common /lunits/lur,luw,iform,luk





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


*  Subroutine REFTRANS

  *

  *  Subroutine REFTRANS calculates transport properties of saturated

  *  liquid refrigerants.

  *

  *  Updated 4/17/97  RJR


*


*


*   nref:  11   =>  refrigerant:  R-11


*            12                             R-12


*            13                             R-13


*            22                             R-22


*           114                            R-114


*           134                            R-134a


*           500                            R-500


*           502                            R-502


*           717 (ammonia)          R-717


*


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


      


      Tk=Tc+273.15


  


C ********************************************************************


C  R-11:  Viscosity range:     200-380 K


C             Conductivity range:  165-390 K


C ********************************************************************


      if (nref .eq. 11) then


         if (Tk .lt. 350.0) then


            A=-3.68590


            B=840.172


            C=0.0


         else


            A=-21.6083


            B=14409.0


            C=-2.56080d6


         endif


         mu=exp(A+B/Tk+C/Tk**2)/1000.0





         k=0.09450-2.8100d-4*Tc





C ********************************************************************


C  R-12:  Viscosity range:     170-380 K


C             Conductivity range:  165-390 K


C ********************************************************************


      else if (nref .eq. 12) then


         if (Tk .lt. 340.0) then


            mu=exp(-3.81728+681.713/Tk)/1000.0


         else


            mu=(-2.36010+0.01591*Tk-0.000025*Tk**2)/1000.0


         endif





         k=0.07830-0.000366*Tc





C ********************************************************************


C  R-13:  Viscosity range:     200-300 K


C             Conductivity range:  200-300 K


C ********************************************************************


      else if (nref .eq. 13) then


         if (Tk .lt. 270.0) then


            mu=exp(-4.08106+564.472/Tk)/1000.0


         else


            mu=(-2.27223+0.019373*Tk-3.8750d-5*Tk**2)/1000.0


         endif





         k=0.04970-0.000522*Tc





C ********************************************************************


C  R-22:  Viscosity range:     170-360 K


C             Conductivity range:  144-340 K


C ********************************************************************


      else if (nref .eq. 22) then


         if (Tk .lt. 310.0) then


            mu=exp(-3.39554+532.855/Tk)/1000.0


         else


            mu=(-1.65108+1.24147d-2*Tk-2.09286d-5*Tk**2)/1000.0


         endif





         k=0.10010-0.000495*Tc





C ********************************************************************


C  R-114:  Viscosity range:     170-410 K


C               Conductivity range:  183-411 K


C ********************************************************************


      else if (nref .eq. 114) then


         if (Tk .lt. 360.0) then


            mu=exp(-4.46360+1011.47/Tk)/1000.0


         else


            mu=(8.98644-0.072480*Tk+2.02802d-4*Tk**2


     $                             -1.92593d-7*Tk**3)/1000.0


         endif





         k=0.07100-0.000261*Tc





C ********************************************************************


C  R-134a:  Viscosity range:     230-374 K


C                 Conductivity range:  230-374 K


C ********************************************************************


      else if (nref .eq. 134) then


         mu=exp(-7.695378+2720.060/Tk-251472.6/Tk**2)/1000.0


         k=0.2217433-4.476217d-4*Tk





C ********************************************************************


C  R-500:  Viscosity range:     200-370 K


C               Conductivity range:  200-370 K


C ********************************************************************


      else if (nref .eq. 500) then


         if (Tk .lt. 250) then


            A=15.14758


            B=-0.16897


            C=6.53613d-4


            D=-8.60917d-7


         else if (Tk .lt. 325) then


            A=5.55980


            B=-0.048563


            C=1.49874d-4


            D=-1.58812d-7


         else


            A=69.73516


            B=-0.59149


            C=1.67947d-3


            D=-1.59394d-6


         endif


         mu=(A+B*Tk+C*Tk**2+D*Tk**3)/1000.0





         k=0.08460-0.000394*Tc





C ********************************************************************


C  R-502:  Viscosity range:     200-350 K


C               Conductivity range:  200-350 K


C ********************************************************************


      else if (nref .eq. 502) then


         if (Tk .lt. 270) then


            mu=exp(-3.88835+666.021/Tk)/1000.0


         else


            mu=exp(-13.586+6104.13/Tk-763533/Tk**2)/1000.0


         endif





         k=0.07420-0.000391*Tc





C ********************************************************************


C  R-717:  Viscosity range:     240-390 K


C               Conductivity range:  240-390 K


C ********************************************************************


      else if (nref .eq. 717) then


         mu=exp(-7.97320+2614.41/Tk-243288/Tk**2)/1000.0





         k=1.17130-0.002315*Tk





C ********************************************************************


C  Error


C ********************************************************************


      else

	   write(luw,*) '***** Error-Invalid refrigerant number *****'


	   call mystop(1001)

	   return 1





      endif





      return 1


      end
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