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�̇�(𝑡) = 𝑚𝑢𝑠̇ (𝑡) − 𝑚𝑑𝑠̇ (𝑡) eq.1 

�̇�(𝑡) = 𝐻𝑢𝑠̇ (𝑡) − 𝐻𝑑𝑠̇ (𝑡) + �̇�(𝑡) eq.2 

ṁ(t) U̇(t)
Ḣ(t)

Q̇(t)

𝐸𝑢𝑠̇ = 𝑚𝑢𝑠̇ (𝑢𝑢𝑠 + 𝑝𝑣𝑢𝑠 + 0.5𝑐𝑢𝑠
2 +  𝜌𝑢𝑠𝑧𝑢𝑠)

𝐸𝑑𝑠̇ = 𝑚𝑑𝑠̇ (𝑢𝑑𝑠 + 𝑝𝑣𝑑𝑠 + 0.5𝑐𝑑𝑠
2 +  𝜌𝑑𝑠𝑧𝑑𝑠)



�̇� = �̇� − �̇� + 𝐸𝑢𝑠̇ + 𝐸𝑑𝑠̇  eq.3 

𝑑𝑠 𝑢𝑠
�̇� 0.5c2

𝜌𝑧
Q̇

𝑝𝑉 = 𝑚𝑅𝜃   eq.4 

𝑅
𝑝 𝑉 𝑚

𝜃

𝑈 = 𝑐𝑣𝑚𝜃  eq.5 

cv

𝑈 = 1
𝛾−1

𝑝𝑉  eq.6 

𝑅 =  (𝑐𝑝 – 𝑐𝑣) 𝛾 = 𝑐𝑝/𝑐𝑣

𝐻𝑢𝑠̇ = 𝑐𝑝𝑚𝑢𝑠̇ 𝜃𝑢𝑠   eq.7 

𝐻𝑑𝑠̇ = 𝑐𝑝𝑚𝑑𝑠̇ 𝜃𝑑𝑠   eq.8 

�̇� = 𝑐𝑣(𝑚�̇� +  �̇�𝜃)

�̇� = 𝑅𝜃
𝑝𝑉

[𝑚𝑢𝑠̇ (𝛾𝜃𝑢𝑠 − 𝜃) − 𝑚𝑑𝑠̇ (𝛾𝜃𝑑𝑠 − 𝜃)]   eq.99 

�̇� = 1
𝛾−1

�̇�𝑉

Q̇(t)



�̇� = 𝛾𝑅
𝑉

[𝑚𝑢𝑠̇ 𝜃𝑢𝑠 − 𝑚𝑑𝑠̇ 𝜃𝑑𝑠]  eq.10 

𝛾

�̇� = 𝑅𝜃
𝑉

[𝑚𝑢𝑠̇ − 𝑚𝑑𝑠̇ ]   eq.10 

𝑝𝑖�̇� = 𝑅𝜃𝑖𝑚
𝑉𝑖𝑚

[𝑚𝑐̇ + 𝑚ℎ𝑝𝑒𝑔𝑟̇ − 𝑚𝑒𝑖̇ ]  eq.11 

𝑖𝑚 𝑐 ℎ𝑝𝑒𝑔𝑟
𝑒𝑖

𝑝𝑒�̇� = 𝑅𝜃𝑒𝑚
𝑉𝑒𝑚

[𝑚𝑒𝑜̇ − 𝑚ℎ𝑝𝑒𝑔𝑟̇ − 𝑚𝑡̇ ]  eq.12 

𝑒𝑚 𝑡 ℎ𝑝𝑒𝑔𝑟
𝑒𝑜



Π𝑐

𝜔𝑡𝑐

�̇�𝑐 = �̇�𝑐(𝜔𝑡𝑐, Π𝑐)

𝜂𝑐 = 𝜂𝑐(𝜔𝑡𝑐, Π𝑐)



𝜂𝑐

𝑃𝑐 = 1
𝜂𝑐

 𝛾𝑅
𝛾−1

�̇�𝑐𝜃𝑏𝑐 [𝛱𝑐

𝛾−1
𝛾 − 1]   eq.13 

𝑐 𝑏𝑐

𝜃𝑎𝑐 = [𝛱𝑐

𝛾−1
𝛾 − 1] 𝜃𝑏𝑐

𝜂𝑐
+ 𝜃𝑏𝑐   eq.14 

𝑎𝑐

Πt 𝜔tc xvgt

�̇�𝑡 = �̇�𝑡(𝜔𝑡𝑐, 𝛱𝑡, 𝑥𝑣𝑔𝑡)   

𝜂𝑡 = 𝜂𝑡(𝜔𝑡𝑐, 𝛱𝑡, 𝑥𝑣𝑔𝑡) 

 𝜂𝑡

𝑃𝑡 = 𝜂𝑡  𝛾𝑅
𝛾−1

�̇�𝑡𝜃𝑏𝑡 [1 − 𝛱𝑡

1−𝛾
𝛾 ]   eq.15 



𝜃𝑎𝑡 = 𝜃𝑏𝑡 − 𝜂𝑡𝜃𝑏𝑡 [1 − 𝛱𝑡

1−𝛾
𝛾 ]   eq.16 

 𝜃𝑏𝑡

Pt
Pc

Itc

 

�̇�𝑡𝑐 = [𝑃𝑡−𝑃𝑐
𝐼𝑡𝑐𝜔𝑡𝑐

]  eq.17 

PI

𝑄𝑒𝑔𝑟 = 𝑐𝑑(𝑛, 𝑚𝑓) × 𝑄𝑒𝑔𝑟0(𝑃𝐼, 𝑢𝑒𝑔𝑟)  eq.18 

𝑄𝑒𝑔𝑟 𝑐𝑑

𝑄𝑒𝑔𝑟0



𝜂𝑖𝑐

𝜃𝑑𝑠 = [1 − 𝜂𝑖𝑐]𝜃𝑢𝑠 + 𝜂𝑖𝑐 𝜃𝑐𝑓   eq.19 

𝜃𝑐𝑓



𝑦 = 𝑦0(𝑛, 𝑚𝑓) + ∆𝑦𝑀𝐴𝐹(𝑛, 𝑚𝑓, ∆𝑀𝐴𝐹) + ∆𝑦𝑇𝑖𝑚
(𝑛, 𝑚𝑓, ∆𝑇)  eq.20 

𝑦
𝑦 = [𝑡𝑜𝑟𝑞𝑢𝑒,  𝑁𝑂𝑥,  𝑇𝑒𝑚] 𝑦0(𝑛, 𝑚𝑓)

𝑛
𝑚𝑓 ∆𝑦𝑀𝐴𝐹 ∆𝑦𝑇𝑖𝑚

∆𝑀𝐴𝐹
∆𝑇

∆𝑦𝑀𝐴𝐹 ∆𝑦𝑇𝑖𝑚

• 

y0(n, mf)
• 

∆yTim

• 
∆yMAF

∆yMAF(n, mf, ∆MAF)

∆𝑦𝑇𝑖𝑚
(𝑛, 𝑚𝑓, ∆𝑇 )



 

(BL7.xlsx)

𝑁𝑂𝑥 
𝑦𝑒𝑟𝑟𝑜𝑟 

𝑦𝑒𝑟𝑟𝑜𝑟 = 𝑦𝑚𝑒𝑎𝑠−𝑦𝑚𝑜𝑑𝑒𝑙
𝑦𝑚𝑒𝑎𝑠



𝑦𝑒𝑟𝑟𝑜𝑟

𝑀𝐴𝐹𝑒𝑟𝑟𝑜𝑟 𝑀𝐴𝑃𝑒𝑟𝑟𝑜𝑟

𝑡𝑜𝑟𝑞𝑢𝑒𝑒𝑟𝑟𝑜𝑟 𝑁𝑂𝑥𝑒𝑟𝑟𝑜𝑟

𝜉90% 
𝑦𝑒𝑟𝑟𝑜𝑟) 



 



 

 

 

 

 

 

𝑵𝑶𝒙𝑶𝒑𝒕 𝑴𝑶𝒑𝒕  

 

 

• 



- 
"BL8.xls"

- 

• 

- 

 𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜

𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜

- 
𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜

• 
𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜

(𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜)𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡

𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜 =
𝑚𝑙𝑝𝑒𝑔𝑟

𝑚𝑙𝑝𝑒𝑔𝑟 + 𝑚ℎ𝑝𝑒𝑔𝑟
 



𝑀𝐴𝐹𝑠𝑝
𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡

- 

- 
(𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜)𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡 𝑀𝐴𝐹𝑠𝑝

𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡

𝑀𝐴𝐹𝑠𝑝
𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡

𝑀𝐴𝐹𝑠𝑝
𝑂𝑝𝑡 =  𝑀𝐴𝐹𝑠𝑝

𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡 · (𝑏0 +  𝑏1 · 𝑛 + 𝑏2 · 𝑚𝑓)

𝑀𝐴𝐹𝑠𝑝
𝑂𝑝𝑡 

𝑀𝐴𝐹𝑠𝑝
𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡 𝑏0 𝑏1 𝑏2

b0= [0.95 1.05]; b1= [-0.025 +0.025]; b2= [-0.025 +0.025]; 

𝑏0 𝑏1 𝑏2

 

"BL7.xls"

"BL8.xls"



𝑦𝑒𝑟𝑟𝑜𝑟

𝑀𝐴𝐹𝑒𝑟𝑟𝑜𝑟 𝑀𝐴𝑃𝑒𝑟𝑟𝑜𝑟

𝑡𝑜𝑟𝑞𝑢𝑒𝑒𝑟𝑟𝑜𝑟 𝑁𝑂𝑥𝑒𝑟𝑟𝑜𝑟 "BL8.xls" 



𝑦𝑒𝑟𝑟𝑜𝑟

𝑀𝐴𝐹𝑒𝑟𝑟𝑜𝑟 𝑀𝐴𝑃𝑒𝑟𝑟𝑜𝑟

𝑡𝑜𝑟𝑞𝑢𝑒𝑒𝑟𝑟𝑜𝑟

baseline difference MAF [%]

baseline difference MAF [%]



𝑦𝑒𝑟𝑟𝑜𝑟

 

 
 
 
 
 
 
 
 
 
 

 

 



𝑦𝑒𝑟𝑟𝑜𝑟

 



 



 
 
 
 
 
 
 
 
 
 







"BLx.xls"



, 



𝑦1𝑒𝑟𝑟𝑜𝑟

𝑦1𝑒𝑟𝑟𝑜𝑟 =
𝑦𝑙𝑝𝑒𝑔𝑟 − 𝑦ℎ𝑝𝑒𝑔𝑟

𝑦ℎ𝑝𝑒𝑔𝑟



PI

 



















 





𝑵𝑶𝒙𝑶𝒑𝒕 𝑴𝒐𝒑𝒕

𝑀𝐴𝐹,  𝐿𝑃𝐻𝑃

• 

𝐿𝑃𝐻𝑃 =
𝑚𝑙𝑝𝑒𝑔𝑟

𝑚𝑙𝑝𝑒𝑔𝑟 + 𝑚ℎ𝑝𝑒𝑔𝑟
 



• 

𝑀𝑒(𝑀𝐴𝐹,  𝐿𝑃𝐻𝑃) ≥ 𝑀𝑒𝐻𝑃    &    𝑁𝑂𝑥(𝑀𝐴𝐹,  𝐿𝑃𝐻𝑃) ≤ 𝑁𝑂𝑥
𝐻𝑃



 
𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜 𝑀𝐴𝐹𝑠𝑝 𝑁𝑂𝑥

max
𝑀𝐴𝐹, 𝐿𝑃𝐻𝑃

(𝑀)

𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡:  

𝑁𝑂𝑥(𝑀𝐴𝐹,  𝐿𝑃𝐻𝑃) ≤ 𝑁𝑂𝑥
𝐻𝑃

𝑇𝑎𝑐 ≤ 450𝐾

𝑀𝑜𝑝𝑡

 𝑵𝑶𝒙 𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜 𝑀𝐴𝐹𝑠𝑝

𝑁𝑂𝑥

min
𝑀𝐴𝐹, 𝐿𝑃𝐻𝑃

(𝑁𝑂𝑥)

𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡:  

𝑀(𝑀𝐴𝐹,  𝐿𝑃𝐻𝑃) ≥ 𝑀𝐻𝑃

𝑇𝑎𝑐 ≤ 450𝐾

 𝑁𝑂𝑥𝑂𝑝𝑡



𝑀𝑜𝑝𝑡

𝑁𝑂𝑥𝑂𝑝𝑡

 

𝑀𝑜𝑝𝑡

𝑁𝑂𝑥𝑂𝑝𝑡



𝐿𝑃 −
𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜 𝑀𝑜𝑝𝑡 𝑎𝑛𝑑 𝑁𝑂𝑥𝑂𝑝𝑡

𝑀𝑜𝑝𝑡  𝑁𝑂𝑥𝑂𝑝𝑡

 



𝑀𝑜𝑝𝑡  𝑁𝑂𝑥𝑂𝑝𝑡



𝐿𝑃 − 𝐻𝑃𝐸𝐺𝑅𝑟𝑎𝑡𝑖𝑜

𝑀𝐴𝐹𝑠𝑝
𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡

𝑀𝑜𝑝𝑡 
𝑁𝑂𝑥𝑂𝑝𝑡 

𝑦2𝑑𝑒𝑙

𝑦2𝑑𝑒𝑙 =
𝑦𝑀𝑜𝑝𝑡/𝑁𝑂𝑥𝑂𝑝𝑡 − 𝑦ℎ𝑝𝑒𝑔𝑟

𝑦ℎ𝑝𝑒𝑔𝑟

𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡



𝑀𝑜𝑝𝑡 

𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡



𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡



𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡



𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡



𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡

𝑁𝑂𝑥,𝑜𝑝𝑡 

𝑁𝑂𝑥,𝑜𝑝𝑡



𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡



𝑀𝐴𝐹𝑠𝑝
𝑂𝑝𝑡 =  𝑀𝐴𝐹𝑠𝑝

𝑠𝑡𝑒𝑎𝑑𝑦𝑂𝑝𝑡 · (𝑏0 +  𝑏1 · 𝑛 + 𝑏2 · 𝑚𝑓)

𝑏0 𝑏1 𝑏2

Mopt 𝑁𝑂𝑥,𝑜𝑝𝑡

min
𝑏0,𝑏1, 𝑏2

∫ �̇�𝑓𝑑𝑡
𝑊𝐿𝑇𝐶

 

such that: 

∫ �̇�𝑁𝑂𝑥𝑑𝑡
𝑊𝐿𝑇𝐶

≤ 𝑁𝑂𝑥
𝐻𝑃, 𝑊𝐿𝑇𝐶 

Mopt

min
𝑏0,𝑏1, 𝑏2

∫ �̇�𝑁𝑂𝑥𝑑𝑡
𝑊𝐿𝑇𝐶

 

such that: 

∫ �̇�𝑓𝑑𝑡
𝑊𝐿𝑇𝐶

≤ 𝐹𝑢𝑒𝑙𝐻𝑃, 𝑊𝐿𝑇𝐶 

𝑁𝑂𝑥,𝑜𝑝𝑡

 
𝑁𝑂𝑥 Mopt

Mopt



Mopt

𝑀𝑜𝑝𝑡



Mopt

𝑀𝑜𝑝𝑡



𝑀𝑜𝑝𝑡

 



𝑀𝑜𝑝𝑡

 



 
𝑁𝑂𝑥 𝑁𝑂𝑥,𝑜𝑝𝑡

𝑁𝑂𝑥,𝑜𝑝𝑡

 



𝑁𝑂𝑥,𝑜𝑝𝑡

 

𝑀𝑜𝑝𝑡 𝑁𝑂𝑥,𝑜𝑝𝑡

NOx,opt



𝑁𝑂𝑥,𝑜𝑝𝑡

 



𝑁𝑂𝑥,𝑜𝑝𝑡

 









 



 



 

       

       

            
Ref un Description       

MCL u  

Review of the information given by the 
contracting party and analysis of the 
method to be implemented on the given 
engine. Comparative studies are carried 
out in this phase, identifying relations 
between similar engines which already 
make use of the suggested technology to 
be installed 

      

            
            
Ref un Description Qtty. Price Value 
MEg h Mechanical Engineer 80,00 50,00 4000,00 
PHME h Senior Mechanical Engineer 30,00 75,00 2250,00 
Direct expenses % Complementary Direct Expenses 0,02 6250,00 125,00 
        Sub-total: 6375,00 
           



       

            
Ref un Description       

MDC u 

Implementation of a data-based model for 
DW12RU engine in MathWorks Simulink. 
The model combines physical and 
empirical models for the different 
subsystems and control volumes. Model 
corresponds to a Euro 6 Diesel 
turbocharged internal combustion engine 
(ICE) with VGT and High-Pressure 
Exhaust Gas Recirculation systems 
(HPEGR). Model parameters are fitted to 
a set of experimental data set of steady 
state experiments (“BL7.xls”), that explore 
different combinations of operating 
conditions and controls. 

      

            
            
Ref un Description Qtty. Price Value 
MEg h Mechanical Engineer 120,00 50,00 6000,00 
MEds h Simulation and Analysis Engineer 120,00 60,00 7200,00 
Direct expenses % Complementary Direct Expenses 0,02 13200,00 264,00 
        Sub-total: 13464,00 
            

       

      (years)   
Acquisition Cost   Description Amt. P T.B.Amt. Value 

980,00 € Laptop Asus GL552V  4 0,125 30,63 
1200,00 € Intel® Core™ i7-8550U CPU @1.80GHz 4 0,125 37,50 

15000,00 € MATLAB-Simulink Software 5 0,125 375,00 
        Sub-total: 443,13 

    
  
 
  

      

  

       
            
Ref un Descriptions       

VUL u  

Creation of the LPEGR subsystem inside 
the Simulink Model. It follows the same 
calibration and control points considered 
for HPEGR calibration. An additional 
control (LP-HP_ratio) has been 
implemented to switch between systems. 
This switch could be set to one in order to 
activate LPEGR and zero to activate 
HPEGR; and any rational values between 
zero and one could be set to achieve a 
desired combination of LP and HP EGR. 

      

            
            



Ref un Description Qtty. Price Value 
MEds h Simulation and Analysis Engineer 40,00 60,00 2400,00 
PHME h Senior Mechanical Engineer 5,00 75,00 375,00 
MEg h Mechanical Engineer 40,00 50,00 2000,00 
Direct expenses % Complementary Direct Expenses 0,02 4775,00 95,50 
        Sub-total: 4870,50 
            

 
  
    
Ref un Description       

VOOPM u 

Creation of two Calibration Maps for the 
engine. The maps stablish a value for LP-
HP_ratio, depending on operative 
conditions. The process consists in a 
parametric study to explore a wide range 
of LP-HP_ratios in several simulations, for 
later organizing the data to obtain the one 
combination with minimum value of NOx 
emissions while maintaining fuel 
consumption, for 45 engine operating 
points 

      

            
            
Ref un Description Qtty. Price Value 
MEds h Simulation and Analysis Engineer 30,00 60,00 1800,00 
MEg h Mechanical Engineer 60,00 50,00 3000,00 
Direct expenses % Complementary Direct Expenses 0,02 4800,00 96,00 
        Sub-total: 4896,00 
            

       
            
Ref un Description       

VWOPM u  

WLTP Cycle simulations are run, applying 
the optimal calibration, and values of NOx 
emissions are verified. Then, another set 
of simulation take place, for each 
calibration, with the objective of including 
cycle dynamics. A linear correction is 
made by applying optimizers on 
parametric coefficients that explore the 
proximities of steady state calibration and 
find improvements on fuel consumption 
and NOx emissions       

            
            
Ref un Description Qtty. Price Value 
MEds h Simulation and Analysis Engineer 30,00 60,00 1800,00 
MEg h Mechanical Engineer 60,00 50,00 3000,00 
Direct expenses % Complementary Direct Expenses 0,02 4800,00 96,00 
        Sub-total: 4896,00 
            

 



       

      (years)   
Acquisition Cost   Description Amt. P T.B.Amt. Value 

980,00 € Laptop Asus GL552V  4 0,208 50,96 
1200,00 € Intel® Core™ i7-8550U CPU @1.80GHz 4 0,208 62,40 

15000,00 € MATLAB-Simulink Software 5 0,208 624,00 
        Sub-total: 737,36 
            

 

       

            
Ref un Description       

DCR u 

MATLAB codes for data extraction and 
management are created in order to 
portray findings in a clear way. The 
programs allow visual analysis and other 
informative resources for communication 
with the contracting party. Reports and 
instructive documents are also developed 
for this purpose.  

    

            
            
Ref un Description Qtty. Price Value 
MEds h Simulation and Analysis Engineer 50,00 60,00 3000,00 
MEg h Mechanical Engineer 60,00 50,00 3000,00 
Direct expenses % Complementary Direct Expenses 0,02 6000,00 120,00 
        Sub-total: 6120,00 
            

       

      (years)   
Acquisition Cost   Description Amt. P T.B.Amt. Value 

980,00 € Laptop Asus GL552V  4 0,083 20,34 
1200,00 € Intel® Core™ i7-8550U CPU @1.80GHz 4 0,042 12,60 

15000,00 € MATLAB-Simulink Software 5 0,083 249,00 
        Sub-total: 281,94 

 



 

 

Concept Ref Value 
Creative Planning MCL  6375,00 € 
Model Development and Calibration MDC 13464,00 € 
Office Tools Amortization  443,13 € 
   Total: 20282,13 € 

  

Concept Ref Value  
Model Upgrade for LP-EGR Architecture VUL  4870,50 € 
Obtaining of Optimal Maps and Steady State Analysis VOOPM 4896,00 € 
WLTP Validation of Optimal Maps VWOPM 4896,00 € 
Office Tools Amortization  737,36 € 
   Total: 15399.86 € 

 

Concept Ref Value 
Coding and Writing DCR  6120,00 € 
Office Tools Amortization  281,94 € 
   Total: 6401,94 € 

 

Phase        Value 
I 0-D ENGINE MODELING AND CALIBRATION 20282,13 € 
II MODEL EXPLORATION AND OPTIMIZATION ACTIVITIES  15399,86 € 
III DEVELOPMENT OF DATA-MANAGEMENT AND ANALYSIS 

PROGRAMS 6401,94 € 
Execution preliminary budget 42083,93 € 
3% general expenses  1262,52 € 
5% industrial benefit   2104,20 € 

       
Sum    45450,65 € 
21% IVA       9544,64 € 
Execution final budget 54995,29 € 


