Energetic Module

The Energetic Module is a simulation tool based on TRNSYS, with a user friendly interface where the user can introduce all technical data referred to the solar thermal system through seven different screens:

· Main

· Loads

· Solar field

· Production

· Control

· Simulation parameters

· Project data

Here are shown:
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The transient simulation tool allows the user to reach a very good estimation of the solar field production. The possible difficulties of a non expert user in the definition of the value for the parameters is solved by a correlations system that suggests to the user all the values included in the software depending of some initial definition values.

The tool includes a help file in html .

Finally, this tool generates a simulation report with all energetic data. Its as it follows:
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         Code

ST ESCO APERCA

         Name

0

         System

0

         Address

0

         City

0

         Region

0

         Phone/Fax

0 0

         E-mail

0

1 System

##

3

Solar direct system

2 Demand

Nº substations

- 1,0



Nº users

- 240,0



Daily consumption

l 8400,0

Daily profile

- DProfile.TXT

Monthly profile

% 1,11 / 1,08 / 1,04 / 1,09 / 1,04 / 1,02 / 0,9 / 0,79 / 0,92 / 0,94 / 1,04 / 1,07

3 Location

Meteorological data

- BARCELONA_TY.dat

Latitude / Longitude

º 41,3 -2,1

Cold water temperature

º 9,2 / 11,1 / 12,9 / 14,6 / 18,3 / 20,8 / 23,2 / 24,7 / 22,7 / 18,8 / 14,5 / 12,6

4 Solar field 5 Collector

Area

m

2

121,00

Slope

º 45,0

a

0

- 0,794

Azimuth

º 0,0

a

1

W/m

2

K

3,880

Number in series

º 3,0

a

2

W/m

2

K

2

0,010

Field flow rate

kg/h.m

2

40,0

IAM

- 0,09

Primary flow rate

kg/h

4840,0

Test flow rate

kg/h.m

2

130,0

6 Solar and auxiliary storage

SOLAR AUXILIARY

Volume

m

3

8,470 1,680



Height

m 

4,077 2,378



Thickness

m 

0,050 0,050



7 Auxiliary heater



Power

kW

195,53



Efficiency

%

0,85
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© TRANSOL for Windows is property of:  

Sistemes Avançats d'Energia Solar Tèrmica, S.C.C.L.

© TRNSYS V16 for Windows: source code is property of:

The University of Winsconsin-Madison, Solar Energy Laboratory.


[image: image9.emf]0

STESCOS_

EnMO

   SIMULATION REPORT

  V1.2

         Code
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8 Control

PRIMARY LOOP

##

   Radiation control

W/m

2

300 - 250

##

   T. Col. Max

ºC 170

SECONDARY LOOP

   Dead bands

ºC 2,6 - 0,6

   T. Tank. Max

ºC 90

DISTRIBUTION LOOP

   Distribution temp.

ºC 60



CONSUMPTION

   Set consump. temp.

ºC

45



10 Simulation parameters

START STOP STEP

h

0 8.760 1,00

Integration convergence tolerances

h

0,001 0,001

11 Energy results

Global energy results

Gross demand

[kWh] 107.835,9

Solar delivered energy

[kWh] 70.370,9

Solar fraction

[%] 65,3

Monthly energy results

Demand  Gross 

demand

Auxiliary 

delivered 

energy

Auxiliary 

consump.

Radiation     

.

Solar field 

energy

Solar 

delivered 

energy

Solar 

fraction

[kWh] [kWh] [kWh] [kWh] [kWh] [kWh] [kWh] [%]

Jan

Jan

12.204,1 12.620,0 8.049,4 9.469,9 12.740,1 5.353,2 4.570,6 36,2

Feb

Feb

10.122,3 10.510,0 4.858,2 5.715,5 14.753,2 6.489,2 5.651,8 53,8

Mar

Mar

10.184,7 10.626,9 3.648,0 4.291,8 18.554,0 8.056,8 6.978,9 65,7

Apr

Apr

9.768,0 10.191,3 3.375,8 3.971,5 19.361,7 7.989,5 6.815,5 66,9

Mai

Mai

8.310,5 8.775,3 1.507,9 1.774,0 21.000,8 8.649,1 7.267,3 82,8

Jun

Jun

7.271,3 7.734,3 945,1 1.111,9 20.722,6 8.208,4 6.789,2 87,8

Jul

Jul

5.962,2 6.517,4 179,2 210,8 22.956,3 8.216,3 6.338,2 97,3

Aug

Aug

4.815,7 5.378,8 54,6 64,2 22.037,6 7.245,1 5.324,2 99,0

Sep

Sep

6.116,8 6.596,4 868,7 1.022,0 18.885,2 7.183,7 5.727,7 86,8

Oct

Oct

7.450,7 7.905,1 2.210,5 2.600,6 16.984,9 6.881,1 5.694,6 72,0

Nov

Nov

9.329,1 9.747,5 4.664,5 5.487,6 13.152,9 5.932,7 5.083,0 52,1

Dec

Dec

10.812,9 11.232,9 7.103,2 8.356,7 11.736,8 4.855,3 4.129,7 36,8

TOTAL

102.348,3 107.835,9 37.465,0 44.076,5 212.886,2 85.060,4 70.370,9 65,3

2 de 4


[image: image10.emf]0

STESCOS_

EnMO

   SIMULATION REPORT

  V1.2

         Code
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Monthly energy results: Solar delivered energy, Gross demand, Solar fraction

Monthly energy results: Radiation     ., Solar field energy, Solar delivered energy

Radiation     . kWh/m

2

1.759,4

Solar field energy kWh/m

2

703,0

Solar delivered energy kWh/m

2

581,6

Solar field efficiency.

Solar field efficiency

% 39,96

Solar system efficiency

% 82,73
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Monthly energy thermal looses and solar delivered energy.
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Economic Module

The Economic Module is the one that does the economic, financial and contractual analysis, based on the EnMo results or other energetic results coming from any other energetic software.
An instruction screen allows the user to import EnMo results and to introduce other description parameters.
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After this, depending on the values imported, a base project is generated and shown. From here the user is able to change whatever.

The data input is organized in two different screens, and a final interactive screen for the final optimization of it all:

· Input data

· Basis System Description

· Conventional System Description

· Economic Data

· System Ongoing Cost

· Solar System Savings

· Contract definition

· Interactive Financial Calculations

All this screens are shown below:
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