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Apêndice A 1 – Programas para pré–processamento dos 
dados. 

LABREF 01 (código em Visual Basic): Da Planilha de Excel criada pela 

exportação dos dados adquiridos durante o teste: elimina as colunas 

desnecessárias, habilita os dados para compatibilizar as unidades de medição, 

reduz o número de dados (para facilitar manuseio dos dados e gráficos) fazendo a 

média da quantidade necessária de dados para que no final fique um número 

predeterminado (ex. 200).  

 

LABREF 02  (código em Visual Basic): Seleciona os dados necessários para 

os cálculos do ciclo de refrigeração. 

 

LABREF 03 (código em Visual Basic): Cria um arquivo com os dados obtidos. 

Manda correr o programa BancaRefrig, espera o sinal de parada do programa 

BancaRefrig, lê o arquivo criado por BancaRefrig e coloca os dados calculados na 

planilha de Excel de origem. 

 

BANCAREFRIG (código em FORTRAN que usa as sub-rotinas e funções do 

REFPROP): Lê o arquivo criado por CriaArquivoTexto e calcula o ciclo de 

refrigeração. Cria um arquivo de texto com o resultado dos cálculos. 

 

LABREF 01  
Sub LABREF_01() 
 
' Macro gravada em 26/4/2004 por PRUZA 
 
' INICIALIZACIÓN 
 
Dim LastRow, NumRows, a, cont, cellini As Integer 
Dim linha, mmm, nnn, ttt, b, C, i, j, k  As Integer 
Dim SomaCol(31), ColTemp(31) As Double 
Dim PlanName As Variant 
 
PlanName = ActiveSheet.Name  ‘nome da planilha onde se 
realiza a operação 
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' ELIMINACIÓN DE LAS COLUNAS SOBRANTES 
 
For i = 3 To 31 
    For j = 1 To 2 
        Columns(i + 1).Select 
        Selection.Delete 
    Next 
Next 
 
' PROCURAR FIN DEL ARCHIVO (LÍNEA FINAL) 
 
a = 0 
cont = 0     
' cuenta las células vacías al final de una columna. 
' si cont = 10 then end of file (EOF) 
                  
    Do While cont <> 2 
        a = a + 1 
        Cells(a, 2).Select 
        LastRow = ActiveCell.Row 
        ActiveSheet.Cells(1, 2) = LastRow 
 
        If ActiveCell.Value = "" Then cont = cont + 1     
    Loop 
         
        NumRows = LastRow - 4  
 
' dos lineas de "contador", una de "cabeçalho" y una 
del segundo (instante) "zero" que va a ser eliminado 
 
        Cells(1, 2).Select 
 
' DIVISIÓN DE LAS CELULAS PARA OBTENER LOS VALORES 
REALES DE LA LECTURA 
 
' NumRows ... nro de filas da coluna 
' colnum  ... nro da coluna a operar 
' cellini ... nro da fila onde começa a operação 
 
factor1 = 1 / 1000 
factor2 = 1 / 1000000 
 
cellini = 3 
colnum = 2 
 
For i = cellini To NumRows 
    aaa = ActiveSheet.Cells(i, colnum) 
    ActiveSheet.Cells(i, colnum) = aaa * factor1 
Next 
 
For j = 3 To 31 
    For i = cellini To NumRows 
    aaa = ActiveSheet.Cells(i, j) 
    ActiveSheet.Cells(i, j) = aaa * factor2 
    Next 
Next 
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' ELIMINACIÓN DEL SEGUNDO "ZERO" 
 
    Rows(2).Select 
    Selection.Delete 
 
' FORMATACIÓN DE LAS CÉLULAS DE LA PLANILLA 
 
For j = 2 To 31 
    For i = 2 To 205 
     
    Cells(i, j).Select 
    ActiveCell.NumberFormat = "0.00" 
 
    Next 
Next 
 
'            ActiveSheet.Name = PlanName + "WORKED" 
'   Copiar la columna del canal 214 para la del 206 
(Dry Bulb Temperature) 
 
For i = 2 To 205 
 
    ActiveSheet.Cells(i, 24) = Cells(i, 31) 
     
Next 
 
End Sub 
 

LABREF 02 

 
Sub LABREF_02() 
 
' Macro gravada em 27/4/2004 por guest 
 
For i = 1 To 205 
 
    Worksheets("Plan2").Cells(i + 3, 2) = 
Worksheets("Plan1").Cells(i + 1, 11) 
    Worksheets("Plan2").Cells(i + 3, 3) = 
Worksheets("Plan1").Cells(i + 1, 12) 
    Worksheets("Plan2").Cells(i + 3, 4) = 
Worksheets("Plan1").Cells(i + 1, 17) 
    Worksheets("Plan2").Cells(i + 3, 5) = 
Worksheets("Plan1").Cells(i + 1, 27) 
    Worksheets("Plan2").Cells(i + 3, 6) = 
Worksheets("Plan1").Cells(i + 1, 28) 
    Worksheets("Plan2").Cells(i + 3, 7) = 
Worksheets("Plan1").Cells(i + 1, 26) 
    Worksheets("Plan2").Cells(i + 3, 8) = 
Worksheets("Plan1").Cells(i + 1, 25) 
 
Next 
 
End Sub 
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LABREF 03 

 
Option Explicit 
 
Dim DemoDirectory$ 
 
Private Const SYNCHRONIZE = &H100000 
Private Const INFINITE = &HFFFFFFFF 
Private Declare Function OpenProcess Lib "Kernel32" _ 
              (ByVal dwDesiredAccess As Long, ByVal 
bInheritHandle As Long, _ 
                                           ByVal 
dwProcessId As Long) As Long 
Private Declare Function CloseHandle Lib "Kernel32" _ 
              (ByVal hObject As Long) As Long 
Private Declare Function WaitForSingleObject Lib 
"Kernel32" _ 
              (ByVal hHandle As Long, ByVal 
dwMilliseconds As Long) As Long 
'Private Declare Function CreateProcessBynum Lib 
"Kernel32" _ 
 '             Alias "CreateProcessA" (ByVal 
lpApplicationName As String, _ 
  '            ByVal lpCommandLine As String, ByVal 
lpProcessAttributes As Long, _ 
   '           ByVal lpTheadAttributes As Long, ByVal 
bInheritHandles As Long, _ 
    '          ByVal dwCreationFlags As Long, 
lpEnvironment As Any, ByVal _ 
     '         lpCurrentDirectory As String, 
lpStartupInfo As STARTUPINFO, _ 
      '        lpProcessInformation As 
PROCESS_INFORMATION) As Long 
Private Declare Function WaitForInputIdle Lib "user32" 
(ByVal hProcess As Long, _ 
              ByVal dwMilliseconds As Long) As Long 
Private Declare Function ShellExecute Lib "shell32.dll" 
Alias "ShellExecuteA" _ 
              (ByVal hwnd As Long, ByVal lpOperation As 
String, ByVal lpFile _ 
              As String, ByVal lpParameters As String, 
ByVal lpDirectory As _ 
              String, ByVal nShowCmd As Long) As Long 
 
Sub LABREF_03() 
 
' Macro gravada em 27/4/2004 por guest 
' 
Dim PEntComp(210), PSaiComp(210), PSaiCond(210), 
PEntEvap(210) As Double 
Dim TEntComp(210), TSaiCond(210), TSaiComp(210) As 
Double 
Dim HEntComp(210), HEntCond(210), HSaiCond(210), 
HEntEvap(210) As Double 
Dim HCompIst(210), dTsaq(210), dTsbr(210) As Double 
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Dim ErroEnt(210) As String 
 
Dim MyFile, MyFileSai, PathdeMyFile As String 
Dim i, j As Integer 
 
    For i = 1 To 210 
         
        TEntComp(i) = ActiveSheet.Cells(i + 3, 2) 
        TSaiComp(i) = ActiveSheet.Cells(i + 3, 3) 
        TSaiCond(i) = ActiveSheet.Cells(i + 3, 4) 
        PEntComp(i) = ActiveSheet.Cells(i + 3, 5) 
        PSaiComp(i) = ActiveSheet.Cells(i + 3, 6) 
        PSaiCond(i) = ActiveSheet.Cells(i + 3, 7) 
        PEntEvap(i) = ActiveSheet.Cells(i + 3, 8) 
         
    Next 
     
    PathdeMyFile = "C:\Documents and 
Settings\guest\Meus Documentos\" 
     
    MyFile = "MyText.txt" 
     
    Open PathdeMyFile + MyFile For Output As #2 
         
        For i = 1 To 210 
         
    Write #2, TEntComp(i) 
    Write #2, TSaiComp(i) 
    Write #2, TSaiCond(i) 
    Write #2, PEntComp(i) 
    Write #2, PSaiComp(i) 
    Write #2, PSaiCond(i) 
    Write #2, PEntEvap(i) 
         
        Next 
     
    Close #2 
         
'****************************************************** 
 
    Call MandaCorrerExterno 
     
'****************************************************** 
    MyFileSai = "MyOtherText.txt" 
     
    Open PathdeMyFile + MyFileSai For Input As #2 
         
        For i = 1 To 205 
         
        Input #2, HEntComp(i) 
        Input #2, HEntCond(i) 
        Input #2, HSaiCond(i) 
        Input #2, HEntEvap(i) 
        Input #2, HCompIst(i) 
        Input #2, dTsaq(i) 
        Input #2, dTsbr(i) 
        Input #2, ErroEnt(i) 
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        Next 
    Close #2 
         
        For j = 1 To 205 
         
        ActiveSheet.Cells(j + 3, 9) = HEntComp(j) 
        ActiveSheet.Cells(j + 3, 10) = HEntCond(j) 
        ActiveSheet.Cells(j + 3, 11) = HSaiCond(j) 
        ActiveSheet.Cells(j + 3, 12) = HEntEvap(j) 
        ActiveSheet.Cells(j + 3, 13) = HCompIst(j) 
        ActiveSheet.Cells(j + 3, 14) = dTsaq(j) 
        ActiveSheet.Cells(j + 3, 15) = dTsbr(j) 
        ActiveSheet.Cells(j + 3, 16) = ErroEnt(j) 
         
        Next 
         
End Sub 
 
'****************************************************** 
 
Private Sub Gatilho() 
 
'FrmInterFace.Left = 11730 
'FrmInterFace.Top = 6615 
 
Dim pid& 
 
'lblStatus.Caption = "Launching..." 
'lblStatus.Refresh 
 
DemoDirectory = "C:\REFPROP\BancaEntalpia\Debug\" 
 
pid = Shell(DemoDirectory & "BancaEntalpia.exe", 
vbNormalFocus) 
 
If pid <> 0 Then 
'    lblStatus.Caption = "Launched" 
'    lblStatus.Refresh 
    WaitForTerm1 pid 
End If 
 
'lblStatus.Caption = "terminated" 
 
'FrmInterFace.Left = 6255 
'FrmInterFace.Top = 2760 
'FrmInterFace.SetFocus 
'FrmInterFace.Show 
'FrmInterFace.Visible = True 
 
End Sub 
 
Private Sub WaitForTerm1(pid&) 
 
Dim phnd& 
 
phnd = OpenProcess(SYNCHRONIZE, 0, pid) 
 
 

DBD
PUC-Rio - Certificação Digital Nº 0024970/CA



 253 

 
If phnd <> 0 Then 
        'lblStatus.Caption = "Waiting For 
Termination..." 
        'lblStatus.Refresh 
        Call WaitForSingleObject(phnd, INFINITE) 
        Call CloseHandle(phnd) 
End If 
 
End Sub 
 
'****************************************************** 
 
Public Sub MandaCorrerExterno() 
 
' MandaCorrerExterno Macro 
' Macro gravada em 30/4/2004 por guest 
 
Call Gatilho 
 
End Sub 
'****************************************************** 
 

 

BANCAREFRIG 

 
 program BANCAREFRIG 
c 
c****************************************************** 
c Frank C. Pruzaesky, MSc. Eng. 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
c****************************************************** 
c 
c TEnt : temperatura à entrada do dispositivo 
c TSai : temperatura à saída do dispositivo 
c PEnt : pressão à entrada do dispositivo 
c PSai : pressão à saída do dispositivo 
c HEnt : entalpia à entrada do dispositivo 
c HSai : entalpia à saída do dispositivo 
c 
c Dispositivos: COMPressor, CONDensador, EVAPorador 
c 
 Implicit double precision (a-h, o-z) 
 Implicit integer (i-n) 
 
 double precision mmlr 
parameter (ncmax=5)  
!dimension for compositions, etc. 
character*80 hfiles(ncmax),hfmix  
!files with fluid and mix data 
character*3 hrf  
!reference state specification 
Character*4 ref 
character*255 herr 
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!error string output by routines 
character*12 hfluid(ncmax) 
character*12 hcas(ncmax),hname(ncmax) 
character*80 hn80 
character*1 erroent 
dimension x(ncmax),xkg(ncmax) 
dimension TEntComp(210), TSaiComp(210), TSaiCond(210), 
+           PEntComp(210), PSaiComp(210), 
PSaiCond(210), PEntEvap(210), 
+    HEntComp(210), HEntCond(210), HSaiCond(210), 
HEntEvap(210), 
+    HCompIst(210), dTsaq(210), dTsbr(210), 
erroent(210) 
 
 
 Call Inicializa (ref,nc,hfiles,hfmix,hrf,X,mmlr, 
+               TEntComp, TSaiComp, TSaiCond, PEntComp,  
+                       PSaiComp, PSaiCond, PEntEvap) 
 
 Call TempConvert (TEntComp, TSaiComp, TSaiCond) 
 
 Call PressConvert (PEntComp, PSaiComp, PSaiCond, 
PEntEvap) 
 
 Call EntalpiaCal (TEntComp, TSaiComp, TSaiCond, 
PEntComp, PSaiComp, PSaiCond, PEntEvap, HEntComp, 
HEntCond, HSaiCond, HEntEvap, HCompIst, erroent, mmlr) 
 
 Call DTcal (TEntComp, PEntEvap, PEntComp, 
TSaiCond, PSaiComp, PSaiCond, dTsaq, dTsbr) 
 
 Call Resultados (HEntComp, HEntCond, HSaiCond, 
HEntEvap, HCompIst, dTsaq, dTsbr, erroent) 
 
 end 
 
********************************************** 
 
subroutine inicializa (ref,nc,hfiles,hfmix,hrf,X,mmlr, 
TEntComp, TSaiComp, TSaiCond, PEntComp, PSaiComp, 
PSaiCond, PEntEvap) 
c 
c  Modificado 03 / 06 / 2004 
c 
c******************************************************
c MSc. Frank C. Pruzaesky 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
c****************************************************** 
 
      implicit double precision (a-h,o-z) 
      implicit integer (i-n) 
 
      double precision mmlr 
 
      parameter (ncmax=5)               
!dimension for compositions, etc. 
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      character*80 hfiles(ncmax),hfmix  
!files with fluid and mix data 
      character*3 hrf                   
!reference state specification 
      character*4 ref 
      character*255 herr                
!error string output by routines 
      character*12 hfluid(ncmax) 
      character*12 hcas(ncmax),hname(ncmax) 
      character*80 hn80 
 
      character*48 PathdelFile  
      character*10 files 
 
dimension x(ncmax),xkg(ncmax) 
 
dimension TEntComp(210), TSaiComp(210), TSaiCond(210), 
+ PEntComp(210), PSaiComp(210), PSaiCond(210),  
+ PEntEvap(210) 
 
c Seleção do Refrigerante e "propriedades" para 
programar com o REFPROP 
 
 Call REFESC (ref,nc,hfiles,hfmix,hrf,X,mmlr) 
 
PathdelFile = 'C:\Documents and Settings\guest\Meus 
documentos\' 
 
 files = 'MyText.txt' 
c 
      OPEN(2, FILE=PathdelFile//files, STATUS='OLD')   
c 
 do i = 1, 205 
 
  read (2,*) TEntComp(i) 
  read (2,*) TSaiComp(i) 
  read (2,*) TSaiCond(i) 
  read (2,*) PEntComp(i) 
  read (2,*) PSaiComp(i) 
  read (2,*) PSaiCond(i) 
  read (2,*) PEntEvap(i) 
 
 enddo 
 
 close (2) 
 return 
 end 
 
c****************************************************** 
 
 subroutine REFESC (ref,nc,hfiles,hfmix,hrf,X,mmlr) 
 
c****************************************************** 
c MSc. Frank C. Pruzaesky 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
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c****************************************************** 
c      The following declarations are needed to use the  
c                       Refprop6 routines 
c 
      implicit double precision (a-h,o-z) 
      implicit integer (i-n) 
      double precision mmlr 
      parameter (ncmax=5)               
!dimension for compositions, etc. 
      character*80 hfiles(ncmax),hfmix  
!files with fluid and mix data 
      character*3 hrf                   
!reference state specification 
      character*2 ref 
      character*255 herr                
!error string output by routines 
      character*12 hfluid(ncmax) 
      character*12 hcas(ncmax),hname(ncmax) 
      character*80 hn80 
      dimension x(ncmax),xkg(ncmax) 
c 
 ref = '22' 
c 
c      Using refprop with "nc = 1" fluids  
c 
 NC = 1 
c 
 X(1)= 1.0d0 
c 
 hfluid(1) = 'R'//ref//'.fld' 
c 
      hfiles(1)='C:\REFPROP\FLUIDS\'//hfluid(1)   
      hfmix='C:\REFPROP\FLUIDS\'//'HMX.bnc'   !      
created by compiling) 
c 
      hrf='IIR'    
c 
 xkg(1) = 1.0d0 
c 
c    call to SETUP accepting all default models for EOS 
c 
     call SETUP (nc,hfiles,hfmix,hrf,ierr,herr) 
 
     call ERRMSG (ierr,herr) 
     call XMOLE (xkg,x,wmm)    
!wmm=molecular weight of fluid 
 
  mmlr = WMOL(X) 
c 
       call NAME (i,hname,hn80,hcas) 
       call INFO 
(i,wm,ttp,tnbp,tcrit,pcrit,Dcrit,Zc,acf,dip,Rgas) 
 
return 
 
end 
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c****************************************************** 
 
 subroutine TempConvert (TEntComp, TSaiComp, 
TSaiCond) 
 
c****************************************************** 
c MSc. Frank C. Pruzaesky 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
c****************************************************** 
c 
      implicit double precision (a-h,o-z) 
      implicit integer (i-n) 
 
dimension TEntComp(210), TSaiComp(210), TSaiCond(210) 
 
c converte de °C a K  
 
 do i=1, 205 
 
 TEntComp(i) = TEntComp(i) + 273.15d0 
 TSaiComp(i) = TSaiComp(i) + 273.15d0  
 TSaiCond(i) = TSaiCond(i) + 273.15d0 
 
 enddo 
  
 return 
 end 
 
c****************************************************** 
 
subroutine PressConvert (PEntComp, PSaiComp, PSaiCond, 
PEntEvap) 
 
 
c****************************************************** 
c MSc. Frank C. Pruzaesky 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
c****************************************************** 
c 
      implicit double precision (a-h,o-z) 
      implicit integer (i-n) 
 
dimension PEntComp(210), PSaiComp(210), PSaiCond(210), 
 +                 PEntEvap(210) 
 
c convierte de PSI manométrica a kPa absoluta (el 
REFPROP trabaja con presión absoluta!!!!) 
 
 Factor = 6.894757293 
 
 do i=1, 205 
 
PEntComp(i) = ( PEntComp(i) + 14.50377377 ) * Factor 
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PSaiComp(i) = ( PSaiComp(i) + 14.50377377 ) * Factor 
PSaiCond(i) = ( PSaiCond(i) + 14.50377377 ) * Factor 
PEntEvap(i) = ( PEntEvap(i) + 14.50377377 ) * Factor 
 
 enddo 
 
 return 
end 
 
c****************************************************** 
 subroutine EntalpiaCal (TEntComp, TSaiComp, 
TSaiCond, PEntComp,  
+     PSaiComp, PSaiCond, PEntEvap, HEntComp, HEntCond, 
+     HSaiCond, HEntEvap, HCompIst, erroent, mmlr) 
 
c****************************************************** 
c MSc. Frank C. Pruzaesky 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
c****************************************************** 
c 
      implicit double precision (a-h,o-z) 
      implicit integer (i-n) 
      double precision mmlr 
 
      parameter (ncmax=5)               
!dimension for compositions, etc. 
      character*3 hrf                   
!reference state specification 
      character*255 herr                
!error string output by routines 
 
      character*1 erroent 
 
dimension x(ncmax), z(ncmax),xkg(ncmax), 
xl(ncmax),yv(ncmax) 
 
dimension TEntComp(210), TSaiComp(210), TSaiCond(210),  
+      PEntComp(210), PSaiComp(210), PSaiCond(210), 
+   PEntEvap(210), HEntComp(210), HEntCond(210), 
+      HSaiCond(210), HEntEvap(210), HCompIst(210), 
+    erroent(210) 
 
 x(1) = 1.0d0 
 z(1) = 1.0d0 
 
 factor = 1.0d0 / mmlr 
 
 do i = 1, 205 
 
c HEntComp 
 
 T = TEntComp(i) 
 P = PEntComp(i) 
 
 call TPFLSH (T, P, X, D, Dl, Dv, xl, yv, q, e, h, 
SEntComp, cv, cp, w, ierr, herr) 

DBD
PUC-Rio - Certificação Digital Nº 0024970/CA



 259 

 
 h = h * factor        
! converte de J/mol para kJ/kg 
 HEntComp(i) = h 
 
c HEntCond 
 
 T = TSaiComp(i) 
 P = PSaiComp(i) 
 
 call TPFLSH (T, P, X, D, Dl, Dv, xl, yv, q, e, h, 
sSaiComp, cv, cp, w, ierr, herr) 
 
 h = h * factor        
! converte de J/mol para kJ/kg 
 HEntCond(i) = h 
 
c     HSaiCond 
c 
c si la temperatura de salida del condensador es 
mayor o igual que la temperatura de saturación a la 
presión de salida del condensador (error de termopar) 
entonces hay que aplicar alguna medida para obtener una 
entalpía apropiada a los cálculos. Esto va a introducir 
un error que será avisado por una variable de error 
(erro(i)=Y/N ). 
c 
 
 T = TSaiCond(i) 
 P = PSaiCond(i) 
 
 call satp (P, x, kph, tscond, rhol, rhov, xl, yv, 
ierr, herr) 
 
 if (t.ge.tscond) then 
 
 erroent(i) = 'Y'  
 
call therm(tscond, rhol, x, p, e, h, s, cv, cp, x, hjt) 
      
      else 
 erroent(i) = 'N' 
 
call TPFLSH (T, P, X, D, Dl, Dv, xl, yv, q, e, h, s, 
cv, cp, w, ierr, herr) 
 
 endif 
 
      h = h * factor        
! converte de J/mol para kJ/kg 
       HSaiCond(i) = h 
 
c     HEntEvap 
 
 HEntEvap(i) = HSaiCond(i)  
     
! Puede aproximarse la eficiencia isentrópica del 
DispExp? 
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c cálculo de la entalpia correspondiente a la 
descarga del compresor para compresión isentrópica 
 
c para obter propriedades de (2s) (i.e., compressão 
isentrópica). 'Tenta-se' até encontrar a temperatura 
correspondente à compressão isoentrópica 
 
 pcond = PSaiComp(i) 
 
 kph = 2 
 x(1) = 1.d0 
 
 call satp (pcond, x, kph, tcond, rhol, rhov, xliq, 
yvap, ierr, herr) 
 
 tmin = tcond 
 tmax = TSaiComp(i) 
 
 t2s = ( tmin + tmax ) / 2.0d0 
 s1 = SEntComp 
 s2s = SEntComp + 1000.0d0 
 ilcont = 0 
 
 do while (dabs(s2s-s1).gt.0.1d0) 
 
 call TPFLSH (t2s, pcond, z, d, dl, dv, xl, yv, 
tit2s, e, h2s, s2s, cv, cp, w, ierr, herr) 
 
 ilcont = ilcont + 1 
 
 if (s2s.lt.s1) then 
 tmin = t2s 
 t2s = ( t2s + tmax ) / 2.0d0 
 else if (s2s.gt.s1) then 
 tmax = t2s 
 t2s = ( tmin + t2s ) / 2.0d0 
 else 
 t2s = t2s 
 end if 
 
 h2s = h2s * factor 
 HCompIst(i) = h2s 
 
 if (ilcont.eq.2000) then 
 s2s = s1 
 HCompIst(i) = 99999.9999 
 endif 
  
      enddo 
 
c el problema está en encontrar donde está 
trabajando el compressor! 
 
 enddo 
 
 return 
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end 
c****************************************************** 
subroutine DTcal (TEntComp, PEntEvap, PEntComp,  
TSaiCond, PSaiComp, PSaiCond, dTsaq, dTsbr) 
 
c   subroutina para el cálculo del grado de 
sobrecalentamiento y del grado de subresfriamiento 
c 
c****************************************************** 
c MSc. Frank C. Pruzaesky 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
c****************************************************** 
 
implicit double precision (a-h,o-z) 
implicit integer (i-n) 
 
parameter (ncmax=5)  !dimension for compositions, etc. 
character*3 hrf      !reference state specification 
character*255 herr   !error string output by routines 
 
dimension x(ncmax), z(ncmax),xkg(ncmax), xl(ncmax), 
yv(ncmax) 
 
Dimension TEntComp(210), PEntEvap(210), PEntComp(210), 
TSaiCond(210), PSaiComp(210), PSaiCond(210), Tsaq(210), 
dTsbr(210) 
 
 x(1) = 1.0d0 
 z(1) = 1.0d0 
 
 do i = 1, 205 
 
c  cálculo del grado de sobrecalentamiento 
 
 pEvap = PEntComp(i)  
 
 call satp (pEvap, x, kph, tEvap, rhol, rhov, xliq, 
yvap, ierr, herr) 
      
 dTsaq(i) = TEntComp(i) - tEvap 
 
c  cálculo del grado de subresfriamiento 
 
 pCond = PSaiCond(i) 
 
 call satp (pCond, x, kph, tCond, rhol, rhov, xliq, 
yvap, ierr, herr) 
      
 dTsbr(i) = tCond - TSaiCond(i) 
  
      enddo 
 
      Return 
 
      End  
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c****************************************************** 
 
 subroutine Resultados (HEntComp, HEntCond, 
HSaiCond, HEntEvap, HCompIst, dTsaq, dTsbr, erroent) 
 
c****************************************************** 
c MSc. Frank C. Pruzaesky 
c Pontifícia Universidade Católica do Rio de Janeiro 
c Depto de Engenharia Mecânica 
c Laboratório de Refrigeração e Aquecimento 
c****************************************************** 
      implicit double precision (a-h,o-z) 
      implicit integer (i-n) 
 
 character*15 ArqSalida 
 character*48 PathdelFile 
 character*1 erroent 
 
dimension HEntComp(210), HEntCond(210), HSaiCond(210), 
HEntEvap(210), HCompIst(210), dTsaq(210), dTsbr(210), 
erroent(210) 
 
 PathdelFile = 'C:\Documents and 
Settings\guest\Meus documentos\' 
 ArqSalida = 'MyOtherText.txt' 
 
 OPEN(2 , FILE= PathdelFile // ArqSalida, STATUS = 
'unknown') 
 
 do i = 1, 205 
  write (2,*) HEntComp(i) 
  write (2,*) HEntCond(i) 
  write (2,*) HSaiCond(i) 
  write (2,*) HEntEvap(i) 
  write (2,*) HCompIst(i) 
  write (2,*) dTsaq(i) 
  write (2,*) dTsbr(i) 
  write (2,*) erroent(i) 
 enddo 
 
 close (2) 
 
 return 
 end 
 
**************************************************** 
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Apêndice A 2 – Dados reduzidos dos testes da bomba de 
calor 
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T_cond P_cond T_evap P_evap DT saq DT subr
°C PSI °C PSI °C °C

1 236,3 6,3 73,6 14,9 1,6
2 236,3 5,1 70,4 13,0 1,5
3 208,5 3,0 65,0 10,4 1,2
4 207,8 5,0 70,2 13,9 1,2
4' 207,8 5,0 70,2 13,9 1,2
4'' 208,3 4,7 69,5 13,6 1,4
6 190,4 5,0 70,2 14,8 0,8
7 190,2 3,6 66,5 12,2 0,8
9 184,2 3,0 65,1 11,2 0,6

10 181,9 0,7 59,4 7,4 0,8
I 207,3 0,7 59,5 5,4 6,0
II 207,6 4,2 68,1 11,8 6,3
III 207,6 6,2 73,5 15,0 6,6
IV 208,6 6,4 74,0 15,0 6,4
V 188,1 6,7 74,9 17,0 4,8
VI 188,3 4,0 67,6 11,7 4,7
VII 187,8 0,9 59,9 6,2 4,8
VIII 177,7 0,5 58,8 6,1 4,0
IX 179,5 1,5 61,3 7,5 4,1

36,0

39,5

35,5

33,5

45,0

40,0

37,0

teste

 
 

m_w_evap T_e_w_evap T_s_w_evap Q_evap
kg / s °C °C W

1 0,118 25,2 15,0 5041
2 0,080 26,5 12,9 4610
3 0,080 23,6 9,9 4459
4 0,114 23,2 12,9 4919
4' 0,116 22,9 12,8 4917
4'' 0,116 22,9 12,8 4933
6 0,118 23,9 13,4 5230
7 0,082 24,9 10,3 4987
9 0,080 24,1 10,0 4685
10 0,063 24,3 8,4 3941
I 0,081 21,2 11,2 3307
II 0,241 17,6 13,6 4302
III 0,336 21,2 18,0 4887
IV 0,183 24,3 18,2 4834
V 0,311 24,0 20,4 5038
VI 0,111 23,8 14,5 4366
VII 0,066 24,8 10,3 3841
VIII 0,066 25,1 9,6 4083
IX 0,075 24,9 11,6 4021

teste
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m_w_cond T_e_w_cond T_s_w_cond Q_cond
kg / s °C °C W

1 0,212 28,3 36,1 6876
2 0,206 28,4 36,1 6615
3 0,283 26,7 32,2 6423
4 0,310 27,2 32,3 6607
4' 0,297 26,9 32,2 6590
4'' 0,297 26,9 32,2 6590
6 0,531 27,0 30,1 7089
7 0,487 27,1 30,4 6607
9 0,530 26,4 29,2 6390
10 0,488 26,4 29,1 5683
I 0,307 27,5 32,7 6684
II 0,385 27,5 32,2 7573
III 0,432 27,2 31,8 8308
IV 0,432 27,3 31,9 8307
V 0,830 26,9 29,6 9675
VI 0,648 26,8 29,8 8367
VII 0,523 26,7 30,0 7421
VIII 0,822 26,5 28,9 8529
IX 0,814 26,6 29,0 8444

teste

 
 

W_comp m_ref D_x_Comp D_x_Evap D_x_Cond
W kg / s kW kW kW

1 2264 0,0300 1,126 0,302 0,486
2 2264 0,0282 1,162 0,298 0,459
3 2128 0,0275 1,164 0,273 0,383
4 2156 0,0286 1,180 0,278 0,400
4' 2156 0,0285 1,167 0,278 0,409
4'' 2156 0,0285 1,163 0,280 0,409
6 2048 0,0298 1,126 0,301 0,363
7 2077 0,0285 1,165 0,294 0,341
9 1940 0,0271 1,090 0,280 0,318
10 1940 0,0245 1,131 0,280 0,282
I 2174 0,0239 1,284 0,267 0,331
II 2149 0,0272 1,164 0,251 0,395
III 2181 0,0297 1,152 0,312 0,440
IV 2304 0,0304 1,296 0,337 0,428
V 2187 0,0327 1,206 0,380 0,406
VI 2191 0,0296 1,263 0,331 0,356
VII 2150 0,0271 1,264 0,321 0,313
VIII 2088 0,0301 1,183 0,346 0,305
IX 2142 0,0294 1,246 0,346 0,310

teste
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D_x_TXV D_x_Total q_evap T_cd - T_ev
kW kW kJ / kg °C

1 0,118 2,031 163,9 38,7 3,2
2 0,119 2,038 161,9 39,9 3,4
3 0,096 1,915 165,2 37,1 3,2
4 0,091 1,949 168,8 35,0 3,0
4' 0,092 1,945 168,8 35,0 3,0
4'' 0,093 1,945 168,5 35,3 3,0
6 0,077 1,867 173,5 31,7 2,7
7 0,081 1,882 171,0 33,1 2,9
9 0,075 1,762 171,3 32,4 2,8

10 0,076 1,768 168,3 34,3 3,1
I 0,076 1,959 167,3 39,1 3,5
II 0,073 1,883 173,7 35,7 3,0
III 0,069 1,973 177,4 33,7 2,8
IV 0,069 2,130 177,1 33,7 2,8
V 0,060 2,051 181,9 29,5 2,5
VI 0,065 2,015 176,5 32,3 2,8
VII 0,070 1,968 171,3 35,2 3,1
VIII 0,071 1,904 172,7 33,7 3,0
IX 0,067 1,969 173,9 33,0 2,9

P_cd / P_evteste

 
 

W_cp / m_ref
kJ / kg

1 75,53 0,45 2,17 3,04 0,21
2 80,38 0,45 2,01 2,92 0,20
3 77,40 0,43 2,13 3,02 0,18
4 75,48 0,43 2,24 3,06 0,17
4' 75,72 0,43 2,23 3,06 0,19
4'' 75,68 0,43 2,23 3,06 0,20
6 68,65 0,41 2,53 3,46 0,20
7 72,92 0,42 2,34 3,18 0,23
9 71,54 0,41 2,40 3,29 0,21
10 79,30 0,41 2,12 2,93 0,23
I 91,07 0,42 1,84 3,07 0,26
II 78,90 0,43 2,20 3,52 0,29
III 73,33 0,43 2,42 3,81 0,38
IV 75,87 0,43 2,33 3,61 0,36
V 66,83 0,41 2,72 4,42 0,42
VI 74,13 0,41 2,38 3,82 0,33
VII 79,21 0,41 2,16 3,45 0,28
VIII 69,34 0,40 2,49 4,08 0,31
IX 72,75 0,40 2,39 3,94 0,35

eta_IIteste eta_isent C O P ref C O P aqc
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Apêndice A 3 – Dados reduzidos dos testes do sitema de 
trigeração com substituição de óleo Diesel 
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m_w_EG; L / min

m_w_EV; L / min 4,0 7,0 15,0 0,0 5,0 7,0 15,0
T_e_w_EV; °C 25,1 22,5 17,1 0,0 21,1 19,8 18,1
T_s_w_EV; °C 11,5 13,5 13,0 0,0 9,8 11,3 14,0
P_evap; PSI 53,8 60,4 62,0 0,0 57,0 60,3 63,1
T_evap; °C -2,5 0,9 1,6 0,0 -0,6 0,9 2,1

T_saq; °C 6,3 10,5 12,7 0,0 8,4 11,0 13,4
Q_evap; kW 3,586 4,432 4,461 0,000 3,838 4,222 4,517

m_w_CD; L / min 35,0 35,0 35,0 35,0 35,0 35,0 34,8 34,5
T_e_w_CD; °C 26,5 26,5 26,3 24,7 25,0 25,0 24,8 24,6
T_s_w_CD; °C 29,1 29,1 29,3 27,8 28,1 28,1 28,0 28,0
P_cond; PSI 0,0 182,4 186,9 182,0 0,0 178,8 180,5 182,5
T_cond; °C 0,0 26,4 26,4 24,0 0,0 25,1 24,9 23,9

T_sbr; °C 0,0 4,4 4,8 5,5 0,0 4,6 4,9 5,6
Q_cond; kW 6,6 6,550 7,242 7,411 7,722 7,722 7,920 8,130

V_CP; V 0,0 211,4 211,1 211,5 0,0 210,5 209,9 209,6
I_CP; A 0,0 10,4 10,3 10,2 0,0 10,0 10,1 10,4

P_ele_CP; kW 0,0 1,979 1,957 1,942 0,000 1,895 1,908 1,962

m_ref; kg / s 0,0000 0,0242 0,0278 0,0278 0,0000 0,0271 0,0284 0,0294
COP ref 0,00 2,54 2,75 2,90 0,00 2,71 2,83 2,93

COP aquec 0,00 3,31 3,70 3,82 0,00 4,08 4,15 4,14
eta_s_CP; % 0,00 0,41 0,42 0,41 0,00 0,40 0,41 0,40

m_w_EG; L / min 0,0 0,0 0,0 0,0 3,0 3,0 3,0 3,0
T_e_w_EG; °C 29,2 29,2 29,4 27,9 28,0 28,0 28,0 27,9
T_s_w_EG; °C 49,8 49,8 40,4 32,5 53,6 53,6 54,0 54,2

Q_EG; kW 0,000 0,000 0,000 0,000 4,015 4,015 4,080 4,128

m_w_EC; L / min 4,5 4,5 8,0 17,0 3,0 3,0 3,0 3,0
T_e_w_EC; °C 49,8 49,8 40,4 32,5 53,6 53,6 54,0 54,2
T_s_w_EC; °C 71,9 71,9 52,6 38,1 94,5 94,5 82,6 83,9

Q_EC; kW 0,000 0,000 0,000 0,000 8,453 8,453 5,906 6,125

m_fuel; kg / s 0,00052 0,00052 0,00053 0,00052 0,00048 0,00048 0,00049 0,00048
m_ar; kg / s 0,02519 0,02519 0,02519 0,02519 0,02525 0,02525 0,02519 0,02519
Q_fuel; kW 22,10000 22,11809 22,32821 21,93161 20,47690 20,47690 20,72254 20,46507

V_GE; V 213,3 213,3 213,0 213,4 0,0 212,0 212,0 211,5
I_GE; A 26,1 26,1 26,2 26,2 0,0 26,4 26,7 26,3

P_ele_GE; kW 5,567 5,567 5,581 5,591 5,597 5,597 5,660 5,562

T_amb; °C 27,7 27,7 27,3 25,5 24,4 24,4 24,8 24,6

0 3
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m_w_EG; L / min

T_w_evap; °C 0,0 13,6 9,0 4,0 0,0 11,3 8,6 4,1
T_w_rec; °C 45,5 45,5 26,3 13,3 69,5 69,5 57,8 59,3

E_P_dem; kW 5,567 3,588 3,624 3,650 5,597 3,702 3,752 3,601

CONDENSADOR
T_med_w_CD; °C 27,8 27,8 27,8 26,3 26,6 26,6 26,4 26,3
E_e_w_CD; kW -0,332 -0,332 -0,286 -0,233 0,194 0,194 -0,006 -0,012
E_s_w_CD; kW 0,406 0,406 0,542 0,686 1,198 1,198 1,011 1,049
E_w_CD; kJ / kg 0,000 0,000 0,000 0,000 1,004 1,004 1,017 1,061
Q_rec_CD; kW 0,000 0,000 0,000 0,000 0,657 0,657 0,678 0,701

MOTOR
T_med_w_EG; °C 39,5 39,5 34,9 30,2 40,8 40,8 41,0 41,1
E_e_w_EG; kW 0,430 0,430 0,582 0,732 1,148 1,148 0,984 1,032
E_s_w_EG; kW 6,094 6,094 3,661 2,122 9,293 9,293 9,116 9,317

E_w_EG; kW 0,000 0,000 0,000 0,000 8,145 8,145 8,131 8,286

ECONOMIZADOR
T_med_w_EC; °C 60,9 60,9 46,5 35,3 74,0 74,0 68,3 69,1
E_e_w_EC; kW 6,094 6,094 3,661 2,122 9,293 9,293 9,116 9,317
E_s_w_EC; kW 12,184 12,184 7,063 3,815 22,293 22,293 18,049 18,648

E_w_EC; kW 0,000 0,000 0,000 0,000 13,000 13,000 8,933 9,331

EVAPORADOR
T_med_w_evap; °C 0,0 18,3 18,0 15,0 0,0 15,5 15,5 16,1
E_e_w_evap; kW -7,616 -0,700 -1,356 -2,566 -7,753 -1,037 -1,559 -2,042
E_s_w_evap; kW -7,616 -4,438 -3,871 -3,792 -7,753 -4,620 -4,235 -3,331

E_w_evap; kW 0,000 3,738 2,516 1,226 0,000 3,583 2,675 1,289

E_fuel; kW 22,100 22,118 22,328 21,932 20,477 20,477 20,723 20,465

%_Cumulativo
Q_fuel 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
P_dem 0,25 0,16 0,16 0,17 0,27 0,18 0,18 0,18
Q_CD 0,25 0,16 0,16 0,17 0,31 0,21 0,21 0,21
Q_EG 0,25 0,16 0,16 0,17 0,50 0,41 0,41 0,41
Q_EC 0,25 0,16 0,16 0,17 0,91 0,82 0,70 0,71

Q_evap 0,25 0,32 0,36 0,37 0,91 1,01 0,90 0,93
soma 0,25 0,32 0,36 0,37 0,91 1,01 0,90 0,93

E C R 0,25 0,32 0,36 0,37 0,88 0,98 0,87 0,90

eta_II 0,25 0,17 0,17 0,17 0,35 0,20 0,19 0,18

0 3
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m_w_EG; L / min

m_w_EV; L / min 0,0 4,0 7,0 15,0 0,0 4,0 7,0 15,0
T_e_w_EV; °C 0,0 25,1 23,4 21,9 0,0 24,4 22,5 21,1
T_s_w_EV; °C 0,0 11,5 14,5 17,5 0,0 11,0 13,5 16,8
P_evap; PSI 0,0 53,8 61,6 66,2 0,0 53,2 60,4 65,3
T_evap; °C 0,0 -2,5 1,4 3,3 0,0 -2,7 0,9 2,9

T_saq; °C 0,0 6,3 10,8 14,5 0,0 6,1 10,5 14,1
Q_evap; kW 0,000 3,586 4,398 4,836 0,000 3,520 4,432 4,772

m_w_CD; L / min 35,0 35,0 35,0 35,0 35,0 35,0 35,0 35,0
T_e_w_CD; °C 26,5 26,5 26,5 26,5 26,3 26,3 26,3 26,4
T_s_w_CD; °C 29,1 29,1 29,5 29,6 29,0 29,0 29,3 29,5
P_cond; PSI 0,0 182,4 187,8 191,3 0,0 182,6 186,9 190,5
T_cond; °C 0,0 26,4 26,7 26,3 0,0 26,1 26,4 26,2

T_sbr; °C 0,0 4,4 4,7 5,3 0,0 4,5 4,8 5,2
Q_cond; kW 6,550 6,550 7,227 7,701 6,604 6,604 7,242 7,656

V_CP; V 0,0 211,4 211,1 210,9 0,0 211,6 211,1 210,6
I_CP; A 0,0 10,4 10,5 10,7 0,0 10,1 10,3 10,5

P_ele_CP; kW 0,000 1,979 1,995 2,031 0,000 1,923 1,957 1,990

m_ref; kg / s 0,00000 0,02417 0,02767 0,02956 0,00000 0,02410 0,02782 0,02934
COP ref 0,00 2,54 2,75 2,88 0,00 2,54 2,75 2,88

COP aquec 0,00 3,31 3,62 3,79 0,00 3,43 3,70 3,85
eta_s_CP; % 0,00 0,41 0,41 0,41 0,00 0,41 0,42 0,42

m_w_EG; L / min 4,5 4,5 4,5 4,5 8,0 8,0 8,0 8,0
T_e_w_EG; °C 29,2 29,2 29,6 29,8 29,2 29,2 29,4 29,7
T_s_w_EG; °C 49,8 49,8 50,1 50,6 40,2 40,2 40,4 40,7

Q_EG; kW 5,147 5,147 5,137 5,206 5,178 5,178 5,155 5,147

m_w_EC; L / min 4,5 4,5 4,5 4,5 8,0 8,0 8,0 8,0
T_e_w_EC; °C 49,8 49,8 50,1 50,6 40,2 40,2 40,4 40,7
T_s_w_EC; °C 71,9 71,9 72,7 73,0 52,2 52,2 52,6 53,0

Q_EC; kW 6,861 6,861 6,996 6,944 6,595 6,595 6,725 6,801

m_fuel; kg / s 0,00052 0,00052 0,00053 0,00053 0,00052 0,00052 0,00053 0,00053
m_ar; kg / s 0,02519 0,02519 0,02519 0,02519 0,02519 0,02519 0,02519 0,02519
Q_fuel; kW 22,10000 22,11809 22,33133 22,57372 22,24086 22,24086 22,32821 22,52290

V_GE; V 0,0 213,3 212,9 212,7 0,0 213,5 213,0 212,5
I_GE; A 0,0 26,1 26,5 26,5 0,0 26,3 26,2 26,3

P_ele_GE; kW 5,567 5,567 5,642 5,637 5,615 5,615 5,581 5,589

T_amb; °C 27,7 27,7 27,7 27,6 27,3 27,3 27,3 27,4

84
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m_w_EG; L / min

T_w_evap; °C 0,0 13,6 8,9 4,4 0,0 13,3 9,0 4,3
T_w_rec; °C 45,5 45,5 46,2 46,5 25,8 25,8 26,3 26,6

E_P_dem; kW 5,567 3,588 3,647 3,606 5,615 3,692 3,624 3,599

CONDENSADOR
T_med_w_CD; °C 27,8 27,8 28,0 28,1 27,7 27,7 27,8 28,0
E_e_w_CD; kW -0,332 -0,332 -0,320 -0,300 -0,260 -0,260 -0,286 -0,267
E_s_w_CD; kW 0,406 0,406 0,493 0,571 0,497 0,497 0,542 0,607
E_w_CD; kJ / kg 0,737 0,737 0,813 0,871 0,757 0,757 0,828 0,875
Q_rec_CD; kW 0,836 0,836 0,922 0,983 1,498 1,498 1,643 1,737

MOTOR
T_med_w_EG; °C 39,5 39,5 39,9 40,2 34,7 34,7 34,9 35,2
E_e_w_EG; kW 0,430 0,430 0,531 0,610 0,530 0,530 0,582 0,642
E_s_w_EG; kW 6,094 6,094 6,184 6,366 3,632 3,632 3,661 3,713

E_w_EG; kW 5,664 5,664 5,653 5,756 3,103 3,103 3,079 3,072

ECONOMIZADOR
T_med_w_EC; °C 60,9 60,9 61,4 61,8 46,2 46,2 46,5 46,8
E_e_w_EC; kW 6,094 6,094 6,184 6,366 3,632 3,632 3,661 3,713
E_s_w_EC; kW 12,184 12,184 12,392 12,559 6,979 6,979 7,063 7,151

E_w_EC; kW 6,090 6,090 6,209 6,193 3,347 3,347 3,402 3,438

EVAPORADOR
T_med_w_evap; °C 0,0 18,3 18,9 19,7 0,0 17,7 18,0 19,0
E_e_w_evap; kW -7,616 -0,700 -1,178 -1,576 -7,648 -0,812 -1,356 -1,737
E_s_w_evap; kW -7,616 -4,438 -3,636 -2,791 -7,648 -4,549 -3,871 -2,947

E_w_evap; kW 0,000 3,738 2,458 1,214 0,000 3,737 2,516 1,210

E_fuel; kW 22,100 22,118 22,331 22,574 22,241 22,241 22,328 22,523

%_Cumulativo
Q_fuel 1,0 1,0 1,0 1,0 0,0 1,0 1,0 1,0
P_dem 0,25 0,16 0,16 0,16 0,25 0,17 0,16 0,16
Q_CD 0,29 0,20 0,20 0,20 0,32 0,23 0,24 0,24
Q_EG 0,52 0,43 0,43 0,43 0,55 0,47 0,47 0,47
Q_EC 0,83 0,74 0,75 0,74 0,85 0,76 0,77 0,77

Q_evap 0,83 0,91 0,94 0,96 0,85 0,92 0,97 0,98
soma 0,83 0,91 0,94 0,96 0,85 0,92 0,97 0,98

E C R 0,80 0,87 0,90 0,91 0,78 0,85 0,89 0,90

eta_II 0,29 0,22 0,21 0,21 0,28 0,20 0,19 0,19

4 8
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m_w_EG; L / min

m_w_EV; L / min 0,0 5,0 7,0 15,0
T_e_w_EV; °C 0,0 19,4 18,6 17,1
T_s_w_EV; °C 0,0 7,9 10,1 13,0
P_evap; PSI 0,0 55,2 58,4 62,0
T_evap; °C 0,0 -1,4 0,1 1,6

T_saq; °C 0,0 7,8 9,9 12,7
Q_evap; kW 0,000 3,899 4,188 4,461

m_w_CD; L / min 35,0 35,0 35,0 35,0
T_e_w_CD; °C 24,7 24,7 24,9 24,7
T_s_w_CD; °C 27,5 27,5 27,8 27,8
P_cond; PSI 0,0 177,1 179,6 182,0
T_cond; °C 0,0 24,4 24,8 24,0

T_sbr; °C 0,0 4,8 4,9 5,5
Q_cond; kW 6,813 6,813 7,123 7,411

V_CP; V 0,0 211,8 211,4 211,5
I_CP; A 0,0 10,2 10,1 10,2

P_ele_CP; kW 0,000 1,944 1,922 1,942

m_ref; kg / s 0,00000 0,02538 0,02674 0,02783
COP ref 0,00 2,69 2,78 2,90

COP aquec 0,00 3,50 3,71 3,82
eta_s_CP; % 0,00 0,41 0,40 0,41

m_w_EG; L / min 17,0 17,0 17,0 17,0
T_e_w_EG; °C 27,6 27,6 27,9 27,9
T_s_w_EG; °C 32,3 32,3 32,6 32,5

Q_EG; kW 4,823 4,823 4,852 4,716

m_w_EC; L / min 17,0 17,0 17,0 17,0
T_e_w_EC; °C 32,3 32,3 32,6 32,5
T_s_w_EC; °C 37,6 37,6 38,1 38,1

Q_EC; kW 6,180 6,180 6,411 6,570

m_fuel; kg / s 0,00051 0,00051 0,00052 0,00052
m_ar; kg / s 0,02519 0,02519 0,02519 0,02519
Q_fuel; kW 21,60048 21,60048 21,93908 21,93161

V_GE; V 0,0 213,7 213,3 213,4
I_GE; A 0,0 26,5 26,4 26,2

P_ele_GE; kW 5,663 5,663 5,631 5,591

T_amb; °C 25,3 25,3 26,4 25,5

17
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m_w_EG; L / min

T_w_evap; °C 0,0 11,4 8,5 4,0
T_w_rec; °C 12,9 12,9 13,2 13,3

E_P_dem; kW 5,663 3,719 3,709 3,650

CONDENSADOR
T_med_w_CD; °C 26,1 26,1 26,4 26,3
E_e_w_CD; kW -0,186 -0,186 -0,432 -0,233
E_s_w_CD; kW 0,667 0,667 0,418 0,686
E_w_CD; kJ / kg 0,853 0,853 0,850 0,919
Q_rec_CD; kW 3,284 3,284 3,434 3,572

MOTOR
T_med_w_EG; °C 30,0 30,0 30,3 30,2
E_e_w_EG; kW 0,713 0,713 0,453 0,732
E_s_w_EG; kW 2,148 2,148 1,830 2,122

E_w_EG; kW 1,435 1,435 1,377 1,390

ECONOMIZADOR
T_med_w_EC; °C 34,9 34,9 35,4 35,3
E_e_w_EC; kW 2,148 2,148 1,830 2,122
E_s_w_EC; kW 3,755 3,755 3,420 3,815

E_w_EC; kW 1,607 1,607 1,590 1,693

EVAPORADOR
T_med_w_evap; °C 0,0 13,7 14,3 15,0
E_e_w_evap; kW -7,743 -1,812 -2,279 -2,566
E_s_w_evap; kW -7,743 -5,313 -4,757 -3,792

E_w_evap; kW 0,000 3,502 2,479 1,226

E_fuel; kW 21,600 21,600 21,939 21,932

%_Cumulativo
Q_fuel 0,0 1,0 1,0 1,0
P_dem 0,26 0,17 0,17 0,17
Q_CD 0,41 0,32 0,33 0,33
Q_EG 0,64 0,55 0,55 0,54
Q_EC 0,92 0,83 0,84 0,84

Q_evap 0,92 1,01 1,03 1,05
soma 0,92 1,01 1,03 1,05

E C R 0,77 0,86 0,87 0,88

eta_II 0,28 0,20 0,19 0,18
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