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Lampiran 1. Dokumentasi Lapangan 
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Lampiran 2. Kode pemrograman matlab r2023a dalam analisis termal dan 

parameter simulasi  

 

% Thermodynamic Properties Table R245fa 

R245faTables = twoPhaseFluidTables([180,493],[0.05,4],50,50,100,... 

'R245fa','C:\Program Files\REFPROP'); 
 

% Thermal Analysis  
 

% Input 

RP = py.ctREFPROP.ctREFPROP.REFPROPFunctionLibrary('C:\Program 

Files\REFPROP'); 

Unit = RP.GETENUMdll(int8(0),'MASS BASE SI').iEnum; % Satuan Unit SI 

Fluids = 'R245fa';  

iMass = int8(1); % 0: molar fractions; 1: mass fractions 

iFlag = int8(0); % 0: don't call SATSPLN; 1: call SATSPLN 

z = {1.0}; % Cairan Murni, mole fraction = 1.0 

T_Cndsr = Data_Temperature_Air_Sungai; % Kelvin 

T_Evptr = Data_Temperature_Geotermal; % Kelvin 

nIs_Trbn = 0.95; % Percent 

nIs_Pump = 0.67; % Percent 

P_Gas = RP.REFPROPdll(Fluids,'TQ','P',Unit,iMass,iFlag,T_Evptr,1,z);  

P_Gas = double(P_Gas.Output); 

P_Gas = P_Gas(1) % Pa 

P_Work = 0.73;% Mpa 
 

% Point 1 (Condensor Outlet - Pump Inlet) 

P_Cndsr = 

RP.REFPROPdll(Fluids,'TQ','P',Unit,iMass,iFlag,T_Cndsr,0,z);  

P_Cndsr = double(P_Cndsr.Output); 

P_Cndsr = P_Cndsr(1); % Pa 

P1 = P_Cndsr; 

h1 = RP.REFPROPdll(Fluids,'TP','H',Unit,iMass,iFlag,T_Cndsr,P1,z);  

h1 = double(h1.Output); 

h1 = h1(1); % J/Kg 

s1 = RP.REFPROPdll(Fluids,'TH','S',Unit,iMass,iFlag,T_Cndsr,h1,z);  

s1 = double(s1.Output); 

s1 = s1(1); % J/Kg 
 

% Point 2 (Pump Outlet - Evaporator Inlet) 

P2 = P_Work * 1.0e6; % Pa 

P_Evptr = P2; % Pa 

s2_s = s1; % J/Kg 
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h2_s = 

RP.REFPROPdll(Fluids,'PS','H',Unit,iMass,iFlag,P_Evptr,s2_s,z);  

h2_s = double(h2_s.Output); 

h2_s = h2_s(1); % J/Kg 

h_1 = h1 * 0.001; % kJ/Kg 

h_2s = h2_s * 0.001; % kJ/Kg 

h_2 = h_1 + (h_2s - h_1) / nIs_Pump; % kJ/Kg 
 

% Point 3 (Evaporator Outlet - Turbine inlet) 

P3 = P_Evptr; 

h3 = 

RP.REFPROPdll(Fluids,'TPvap','H',Unit,iMass,iFlag,T_Evptr,P_Evptr,z)

;  

h3 = double(h3.Output); 

h3 = h3(1); % J/Kg 

u3 = 

RP.REFPROPdll(Fluids,'TPvap','E',Unit,iMass,iFlag,T_Evptr,P_Evptr,z)

;  

u3 = double(u3.Output); 

u3 = u3(1); % J/Kg 

V3 = 

RP.REFPROPdll(Fluids,'TPvap','v',Unit,iMass,iFlag,T_Evptr,P_Evptr,z)

;  

V3 = double(V3.Output); 

V3 = V3(1); % m^3/Kg 

s3 = 

RP.REFPROPdll(Fluids,'PT','S',Unit,iMass,iFlag,P_Evptr,T_Evptr,z);  

s3 = double(s3.Output); 

s3 = s3(1); % J/Kg 
 

% Point 4 (Turbine Outlet - Condensor Inlet) 

s4 = s3; % J/Kg 

P4 = P1; % Pa 

h4_s = RP.REFPROPdll(Fluids,'SP','H',Unit,iMass,iFlag,s4,P4,z);  

h4_s = double(h4_s.Output); 

h4_s = h4_s(1); % J/Kg 

h_3 = h3 * 0.001; % kJ/Kg 

h_4s = h4_s * 0.001; 

h_4 = h_3 - nIs_Trbn * (h_3 - h_4s); % kJ/Kg 

Turb_Isentropic = (h_3 - h_4)/(h_3 - h_4s ); % Percent 
 

% Working Fluid Mass Flow Rate 

m_dot = 0.0627777778; 

h_g = RP.REFPROPdll(Fluids,'QT','H',Unit,iMass,iFlag,1,T_Evptr,z);  

h_g = double(h_g.Output); 

h_g = h_g(1); % J/Kg 

h_gas = h_g * 0.001; % kJ/Kg 
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m_dotTemp = 31 / (h_gas - h_2); % Kg/s 
 

% Evaporator Extracted Load 

Q_Evptr = m_dotTemp * (h_3 - h_2); 
 

% Condenser Rejected Load  

Q_Cndsr = m_dotTemp * (h_4 - h_1); 
 

% Turbine Power Output 

W_Trbn = nIs_Trbn * m_dotTemp * (h_3 - h_4); 
 

% Pump Consumed Power 

W_Pump = m_dotTemp * (h_1 - h_2); 
 

% Cycle Net Power Output 

W_net = W_Trbn + W_Pump; 
 

% Cycle Net Thermal Efficiency 

n_Thermal = (W_net / Q_Evptr) * 100; 
 

% PHE Geometry for Heat Transfer 

Tank_Fluid_Volume = 0.2; % m^3 

N_Plate = 80; 

Gap_Plate = 0.004; % m  

Length_Plate = 1; % m  

Width_Plate = 0.4;% m  

Thicknes_Plate = 0.01; % m 

Internal_Surface_Roughnes = 3.6e-6; % m 

Brass_Thermal_Conductivity = 125; % W/m*K 

Cross_Sectional_Channel = Gap_Plate * Width_Plate; % m^2 

Wetted_Perimeter = 2*(Gap_Plate + Width_Plate); % m 

Cross_Section_HT = 2*(Gap_Plate + Width_Plate); % m 

Fouling_Factor_TL = 0.0004; % K*m^2/W 

Fouling_Factor_Rfgrnt_Vap = 0.0004; % K*m^2/W 

Fouling_Factor_Rfgrnt_Liq = 0.0002; % K*m^2/W 

Thermal_Resistance = (Thicknes_Plate /(Brass_Thermal_Conductivity * 

Cross_Sectional_Channel)) / 1000; % K/kW 

Delta_K_Subcooling = 0; % K 

Delta_K_Superheat = 0; % K 
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% Output 

 

disp('At state point 1 (Condenser Outlet - Pump Inlet):') 

fprintf('P1 = %.3f MPa',P1 * 1.0e-6) 

fprintf('T1 = %.1f °C',T_Cndsr - 273.15) 

fprintf('H1 = %.2f kJ/kg',h_1) 

fprintf('S1 = %.3f kJ/kg',s1 * 0.001) 
 

disp('At state point 2 (Pump Outlet - Evaporator Inlet):') 

fprintf('P2 = %.3f MPa',P_Evptr * 1.0e-6) 

fprintf('T2 = %.1f °C',T_Evptr - 273.15) 

fprintf('H2s = %.2f kJ/kg',h_2s) 

fprintf('H2 = %.2f kJ/kg',h_2) 

fprintf('H Gas = %.2f kJ/kg',h_gas) 

fprintf('S2s = %.3f kJ/kg',s2_s * 0.001) 
 

disp('At state point 3 (Evaporator Outlet - Turbine Inlet):') 

fprintf('P3 = %.3f MPa',P3 * 1.0e-6) 

fprintf('T3 = %.1f °C',T_Evptr - 273.15) 

fprintf('H3 = %.2f kJ/kg',h_3) 

fprintf('S3 = %.3f kJ/kg',s3 * 0.001) 
 

disp('At state point 4 (Turbine Outlet - Condenser Inlet):') 

fprintf('P4 = %.3f MPa',P4 * 1.0e-6) 

fprintf('T4 = %.1f °C',T_Cndsr - 273.15) 

fprintf('H4s = %.2f kJ/kg',h_4s) 

fprintf('H4 = %.2f kJ/kg',h_4) 

fprintf('S4 = %.3f kJ/kg',s4 * 0.001) 
 

fprintf ('Working Fluid Mass Flow Rate = %.4f kg/s%',m_dotTemp) 

fprintf ('Evaporator Extracted Load = %.2f kW%',Q_Evptr) 

fprintf ('Condenser Rejected Load = %.2f kW%',Q_Cndsr) 

fprintf ('Turbine Power Output = %.2f kW%',W_Trbn) 

fprintf ('Pump Consumed Power = %.2f kW%',W_Pump) 

fprintf ('Cycle Net Power Output = %.2f kW%',W_net) 

fprintf ('Thermal Efficiency = %.1f %%',n_Thermal) 
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Lampiran 3. Data sheet pompa 
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