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The collector has a length of 120.0 m and an aperture width of 4.6 m. kk 54 Field Operation O on Py 2 -
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It has an effective mirror area of 529.0 m2 and a focal length of 1.2 m. Load General Oweekly pecember 3 01.0101:00 0.000  0.000 0.000  0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.0 00 0000 0.000 0000 0.0 0.00 0.000
h inal ical effici . o i @ Monttiy 01.01 02:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 0.0 0.000 0.000 0.000 0.0 0.00 0.000
The nominal optical efficiency is 77 Sa. = (®) Simple field model (O Enhanced field model Disply Resuits 01,01 03:00 0000 0000 0000 0000 0000 0000 0000 0000 0000  0.000 0.0 00 0000 0000  0.000 0.0 000 0.000
B e ™ 01.01 04:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 0.0 0.000 0.000 0.000 0.0 0.00 0.000
i i i DirectI. on tracked plane (DNC) 01.0105:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 0.0 0.000 0.000 0.000 0.0 0.00 0.000
Edit General and Dimensions Field parameters i Qﬁﬁéigzzdad(‘vnmﬁmr =) 01.01 06:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 00 0.000 0.000 0.000 00 0.00 0.000
Field/Superheater :z:rg;;;:g;;‘;“;;“mh) 01.01 07:00 0000 0.000 0.000 0.000 0000 0.000 0000 10.000 0.000 10.000 00 900 0.000 0.000 0.000 0.0 0.00 0.000
MName |F‘FDCESS heat 21 MW | Chiler Output (Q Cool 01.01 08:00 0.000 0.000 0.000 0.000 0.000 0.000 0000  10.000 0000  10.000 0.0 90.0 0.000 0.000 0.000 0.0 0.00 0.000
Dumped Solar Heat (Q Dump Capa)
Collector Field : Process heat 21 MW .'. Mumber of rows in the fisld Fed Conpaton D (2075 ) 01.01 09:00 0.005 0.147 0.169 0.203 0.000 0.000 0000  10.000 0000 10.000 0.0 90.0 0.042 0.042 0.000 00 2965 0956
Collector name | SL4600+ Huivin70 2015 9 me,ma: Fec Gt Q) 01.01 10:00 2135 4842 6.196 6.468 0.000 0.000 0.000  10.000 0000  10.000 0.0 90.0 0.042 0.042 0.000 0.0 38.61 0.923
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It has an effective mirror area of 33856 ma2. Load Land use factor 3.73 Field size (effective mirror area) 33855 o e e 01.01 13:00 3172 5764 11472 11804 0373 0000 0004  7.069 2931 10000 229 900 0042 0042 0000 293 5894 0749
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The tracking axis has a tit angle of 0.0° and a tracking azimuth of 0.0°. i d - i R R L B L
: L Land use 126233 Total header len 1568.0 i from ol ’ e : : : : : - : : : - - - - - - - : :
The thermal output of the field is 20953 kWith at a DNI of 850 W/m2. . g - e e e e 01.01 16:00 0013 0.022 0.034 0.210 0.000 0.000 0000 10000 0000  10.000 0.0 900 0042 0.042 0.000 00 5036 0.848
Total thermal output (g th, tot) "
. - i Mean header diameter 0.2545 | m T 01.0117:00 0.250 0.400 0.542 0.731 0.000 0.000 0.000  10.000 0000  10.000 0.0 90.0 0.042 0.042 0.000 0.0 4235 0.904
Edit Reference Irradiation Wi fm Foms ey clafosl) | 01,01 18:00 0237 1157 1388 1456 0000 0000 0000 10000 0000  10.000 0.0 900 0042 0042 0000 00 3354 0944
. . S — Header spedific mass 50,29 | kasm Solar field parastics (P parField) 01.0119:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000  10.000 0000  10.000 0.0 90.0 0.000 0.000 0.000 0.0 29.03 0.958
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Thermal Storage : 50 MWh . : Incdence anle (Inc.ang.) 01.01 21:00 0.000 0.000 0.000 0.000 0.000 0.000 0000  10.000 0000 10.000 0.0 90.0 0.000 0.000 0.000 00 0.00 0.000
Length fraction cold header Incidence Angle Modfier (TAM)
- 1 At reference direct iradiation and amb. temp = 25 °C Ete0pt Trackng Error Factor (etz0ptTracd | || 01.01 22:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000  10.000 0000 10.000 0.0 90.0 0.000 0.000 0.000 0.0 0.00 0.000
The storage net capacity is 50000 kWh ( 5.0 full load hours). Pipe length in loops 504.0 e e T e e P | 01,01 23:00 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0.0 00 0000 0000 0000 00 000 0000
R i i = e Fluid inlet Temperature (T F in) -
The madmaanm iin put power is 11000 kW, Load Flug rlet Terperatue (X0 02.0100:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 00 0.000 0.000 0.000 00 0.00 0.000
: _ Pipe diameter in loops 0.0525|m Fd mes o e ncot ) 02.0101:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 00 0.000 0.000 0.000 00 0.00 0.000
The maximum o |_|t|:| ut power is 11000 kW, — Orientation Therml encray i soler field (QHestp sy || 02.01 02:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 00 0.0 0.000 0.000 0.000 00 0.00 0.000
| " . Thermal engergy into buffer vessel (QHeaty | pp g4 03:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 0.0 0.000 0.000 0.000 0.0 0.00 0.000
: Pipe specific mass m Callector Heat Losses (Q Heat) : - : - : - : - : - - : : s : : : :
Distance between rows 13.00)m pesp ko Thermal g Lomes QP0e) 02.01 04:00 0000 0000 0000 0000 0000 0000 0000 0000 0000  0.000 0.0 00 0000 0000 0000 00 000 0000
iermal Vessel Losses essel
Edit _ Drum length Flod Buffer Heat Losaes [0 loocHeatFB) 02.01 05:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 00 0.000 0.000 0.000 00 0.00 0.000
Distance between collectors m o o o ool 02,01 06:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 00 00 0.000 0.000 0.000 00 0.00 0.000
) o . Drum diameter Iteroton concpoross (o) || 0201 07:00 0.000 0.000 0.000 0.000 0.000 0.000 0.000  10.000 0000 10.000 0.0 90.0 0.000 0.000 0.000 00 0.00 0.000
Boiler - 10 MW .t Tracking axis tilt angle Net Enthalpy FreshFesd (Q FFet) 02.01 08:00 0000 0000 0000 0000 0000 0000 0000 10000 0000 10000 00 900 0000 0000 0000 00 000 0.000
" _ o Drum spec. mass 02.0109:00 0.007 0.236 0.271 0.301 0.000 0.000 0.000  10.000 0000  10.000 0.0 90.0 0.042 0.042 0.000 0.0 2952 0.957
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manipulation of solar field size and orientation. The meteorological data is read from a file and greenius offers tools for analysis. The load curve may be defined by field/thermal storage
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users as table containing a single value for each time step. The figure above shows a graphical representation of the load curve table. pres i el o t\
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The software tool greenius has been developed at DLR for The results of the technical simulation are presented as a e s L "
et e RS o3 A

several years. It is designed to facilitate fast and simple table containing one line for each time step of the typical e Gy e e e e e e e e e e e e e e

Iteration count Parasitics {ItCountPar) hour

Iteration count Temperature {ItCountTemp)

Met Enthalpy FreshFeed (Q FFMNet)

performance calculations of concentrating solar technologies operating year and one column for each output variable.
(CST) and other renewable energy systems based on hourly Tables with daily, weekly and monthly sums are generated
plant performance simulations for a typical operating year. too.

Finer temporal resolutions can be used too, e.g., 30, 15, and 8] Cash Flow ~ o x
10 minutes. The results can be plotted and users may zoom into the e

table to analyze the plant’s operation and performance for 5 Cash Flow W —
A free version is available, and in a current project funded by single days. This is particularly useful to check whether the [ sumary | [ operation | b Costrucion | & DebtService | & Depredaton and Tanes
the German Federal Ministry for Economic Affairs and plant operates as expected and fulfills the defined load unt e 2% 2029 2007 2029 2029 2099

Total Revenues € | gl 5,256,000 5,256,000 5,256,000 5,256,000 5,256,000 5,256,000 52
C|imate Action (Ref: 03EN6032A) the process heat simulation curve. Total Running Costs € 0 2,614,237 2,654,310 2,695,104 2,736,633 2,778.909 2,821,946 2.8
. . . Net Operating CF € 0 2,641,763 2,601,690 2,560,896 2,518 367 247709 2,434 054 2.3
capabilities of greenius will be extended. investmentCosts € 12.657,045 0 0 0 0 0 0
. . . . . Pre-Finance CF € -12. 657,045 2,641,763 2,601,690 2,560,896 2,518 367 247709 2,434 054 2.3
An example is given on the right-hand side. The 3™ figure Grant Funding € 0 0 0 0 0 0 0
. . . Equity Fundin € 3,797,114 0 0 0 0 0 0
from above is actually an enlarged section of the 2" figure — T : : : : : :
Utilization showing results for just 10 days. The blue line represents 1 e e o=
the Ioad WhICh iS satisfied by the solar f|e|d’ the thermal Tax Liability {Saving) € 0 431,777 433,493 434,992 436,270 437,324 438,150 4
. . . Post Tax CF € 0 901,678 905,680 809177 912,161 914,621 916,548 g9
_ . ) storage, or the auxiliary boiler. The green line represents Dividends Paid € 0 901,678 905,680 909 177 912,161 914 621 916.548 :
greenius comes with several examples which may be used as , ) , Discounted CF € 0 850639 80605 763363 722617 683458 646130 G
: . : ) . solar heat provided either by the solar field or the thermal Disc. Equity Inj. ¢ 3797114 0 0 0 0 0 0
starting points for own simulation projects. Users may ) 4 the red [i N the heat outout of th | NetPresentValue € 10329052
. : : storage, and the red line shows the heat output of the solar —— _
modlfy the examples and Ioad thelr own mEtEOFO|OgIC3| g ’ p Equity/Dividend ; 3?92?51;3 901,678 905,680 909177 912,161 914,621 916,548 9

. fle I d i IRR on equity
datasets as well as component datasets, e.g., for certain ADSCR e 168 172 175 178 181 188

min. ADSCR 1.69

collector models. Payback Period  yrs. 418
Pote ntia | u Se rS Disc.Payback Period yrs. 4.96

Load curves can be defined and manipulated by users to

adapt the simulated load to their needs. Import filters for greenius is particularly made for engineers who are

common meteorological data formats are included to ease planning such installations or are going to implement them ey Resuts ~ o x

o K . . o . File Edit Help
their utilization. for their own company. It might be used for comparing & W A AT
different thermal technologies and also PV installations. % KeyResults =Ty g8 ST e - o x
1 H H H a 3 3 . L. °]® . mdh, Technology =¥ Economics e Ot ¥
An economic calculation is also included in greenius which Typical use cases are feasibility studies and checks of S : & Kev Results W7
allows for detailed analysis of cash flows, etc. It should be proposals from different suppliers. The software comes bl harzontl tance (G ] o : y . o |
mentioned that users must update the preliminary cost with online help and a manual, but due to the large e w— e ———— ;
1 1 H H H : . . . Diffuse horizontal iradiance (Diff) K\Wh/(m?*a) 0.00 SesecinhisnuhRacymetess |
estimates delivered with greenius in order to get reliable number of adjustable parameters, sometimes depending — x o Het Tarf e tn 0900
. o . ite Position and Orientation: Grant Proportion (Renewable) % 0.00
costs. There is no up-to-date cost database included. on others, some knowledge about the basics of these r—— o P DentEquy Rato % 10.00
. . . . atitude e ) Awverage Interest Rate % 564
thermal systems is required to achieve meaningful results. ot - e Simulaton et
5 o a rackin - Internal Rate of Return {IRR) on Equity % 2534
Complete simulation of a typical year needs only a few — ., . e ——— e 10.229 052
. i Tilt angle . 0.00 F'fayback Period | yrs. 4.18
Second,s On a mOdern nOtebOF)k Or deSktOp CompUte r. Ava I |a b I | Ity CD”ECTDT:DUgh ——— SL4600+ Huiyin70 'll:']Dtal Inctre:’lztfl]c:stps d y€- 51.3312&32
greeenlus rU nS Only On MS WlndOWS SYStemS. MNumber of collectors 64 MinirrjumAD.SCR | 169
Effective Collector Area m 33856.0 Required Tariff for min. IRR £kWh 0.0762
Land use m2 126292 9 Incremental LHC €kWh_th 0.0688

: : : : : A free version of greenius is available for download. Nominal thermal outp e 20862 92 rrrrr——
Users may save their own projects in a single ASCII file for Simulation Resuls e et e

. : . : Currently, the DLR Solar Research website is bein Annual cooling energy generation whih : Tota Ivestment Costs (C) - 12667 045
documentation purposes or to rerun it later if required. ¥s 8 Annual sola heat generatin e 4,531 Annity of I 00782

. ) restructured and therefore the download link doesn’t Annual ossi heat generatin Wi 23,868 e —— : 674004
Result files can be exported to MS Excel, CSV, or plain text Total annua heat generation e 58,400 Annuity of OC 0072

H 3 1 Specific thermal field outpu KWh_ th/m2 1153.01
A work. If you need a version immediately, please send an ot e : o

email request to juergen.dersch@dlr.de Mean syste effiency % 5224

Solar share S 5913
Annual electricity consumption MWhel 355 o

Cancel

The figures above show different windows with simulation results which are available in greenius
after running a project.
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