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1 Inter-comparison process –SKN tool vs. Trnsys 

The following report describes results of different simulations. The aim of the 

simulations was to validate if the solar gains calculated by the newly 

developed excel based collector yield calculator (Qaist Project) are 

comparable with results generated by common types used in trnsys. 

For this different steps were done: 

1.1 Choosing common types 

To prepare an inter-comparison of the results of the SKN Tool with common 

results that would be generated using trnsys for the very same collector 

there were 5 different trnsys collector types chosen. These are: 

• T832 

• T152 

• T1b 

• T540 

• T71 

All of these models have basically the possibility to handle similar input 

characteristics as the SKN tool does.  

The next preparation work is to check the radiation data. Because there are 

different possibilities to generate, include and use these data. 
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1.2 Including a new location 

To see were differences in the results come from or better to exclude 

variations in the radiation data at least there was a inter-comparison with 

Meteonorm 6.1 done (see chapter 1.3). 

As well the SKN Toll offers the possibility to include new own locations, 

meaning own weather data. 

This was done and worked well. One suggestion for improvement from ISE 

side would be, to name the rows in the data file more clearly or give a close 

by legend to explain the values in every row. Otherwise it is very easy to 

bring in some other data from external sources (like Meteonorm) with a 

different meaning as used in the SKN Tool. For example radiation data on an 

inclined area or on horizontal and so on. 

 

1.3 Inter-comparison with Meteonorm 6.1 

As said before it is important to exclude the influence of variations in 

radiation and weather data from the result if one wants to see the 

differences resulting potential from different models. 
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calculation tool. The report shows the maximum deviation (figure 1 to figure 

3) and the minimal deviation (figure 4 to figure 6) on the bases of hourly 

values. Although the deviation is enormous in Athens the influence is mostly 

in the hourly distribution. So check sum figures on essential values like beam 

radiation and so on show not such a wide deviation. So the deviation within 

the results is acceptable. 

Table 1, Check sum of beam radiation 

Deviation [ - ] -0,03 -0,06 -0,01 

Check Sum 
Gb  [ kWh ] 1566 1456 2965 
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1.4 Inter-comparison of yearly collector energy gain and radiation data 

The collector yield is calculated in the SKN Tool at special angles and location 

in combination with three different operation temperature levels. This was 

“re-build” in trnsys too. The results show that in situation were the angle is 

low (especially beta) the results are nicely fitting together. For situations at 

an incidence angle of 90 in combination with a deviation from south of 90 

the deviation gets enormous at some locations (Athens) for others 

(Stockholm) it is still fine. In The following figures these results are shown on 

two examples; Athens and Stockholm as they identified maximum and 

minimum deviations in the comparison of four locations. The numbers in 

brackets behind the location give the azimuth and inclination angle. 

On the other hand the following figure shows as well the deviation different 

trnsys types generate calculating the identical collector in the very same 

situation for Stockholm. For Athens this deviations especially in the sum (last 

column) are even lower. 

 

Figure 7, (next page) Deviation in sum in the collector yield at different 
temperature levels generated by different trnsys types in comparison with 
the SKN Tool (relative and absolute and in absolute sum) 



Report STTO5-kkr-1108177-E02

Fraaunhofer ISE 

Pagge 10 of 16

 



Report ST

1.4.1 

TO5-kkr-110817

Type 832 

7-E02

In the foll

of the mo

Figure 8, 

lowing chap

ost enhance

Deviation in

pters the res

d trnsys typ

n Stockholm

sults of the a

es are show

m (0/0) betwe

Fra

analysis for t

wn. 

een type 83

aunhofer ISE 

Pag

the type 832

32 and SKN T

ge 11 of 16

2 as one 

Tool 

 



Report STTO5-kkr-1108177-E02

Figure 9, 

 

Figure 10

Deviation in

, Deviation 

n Stockholm

in Athens (0

m (90/90) bet

0/0) betwee

Fra

tween type 

n type 832 a

aunhofer ISE 

Pag

832 and SK

and SKN To

ge 12 of 16

 

KN Tool 

 

ool 



Report ST

1.5 

TO5-kkr-110817

Inter-comp

7-E02

Figure 11

 

parison of I

The SKN T

consisten

2:2006. 

The result

the yield a

 

, Deviation 

IAM based 

Tool provide

t with the tw

ts show that

are perfectly

in Athens (9

 on b0 vs. I

es two diffe

wo different

t the deviati

y low. 

90/90) betw

IAM bi-axio

rent method

t methods r

ion of using

Fra

ween type 83

onal table 

ds to type in

esulting from

 b0 or a 10°

aunhofer ISE 

Pag

32 and SKN 

n the IAM. T

m the EN 12

° steps table

ge 13 of 16

 

Tool 

This is 

2975-

e are in 



Report ST

1.6 

TO5-kkr-110817

Inter-comp

7-E02

Figure 12
collector y

parison usin

For some 

yield for a

compariso

deviations

, Deviation 
yield 

ng an asym

special conf

an asymmet

on was don

s are very lo

using b0 me

mmetric IAM

figurations 

tric acceptan

e for an asy

ow. 

ethod vs. us

M 

it is importa

nce angle of

ymmetric no

Fra

sing 10° step

ant to be abl

f the collecto

t tracked co

aunhofer ISE 

Pag

p table in th

le to calcula

or. Therefor

ollector as w

ge 14 of 16

he 

ate the 

r the 

well. The 

 



Report ST

1.7 

TO5-kkr-110817

Conclusion

7-E02

Figure 13
collector y

 

ns 

The SKN T

collector y

consisten

commerc

generated

trnsys typ

small dev

Only whe

weather d

be double

, Deviation 
yield 

Toll provide

yields. The n

t way, but t

ially availabl

d by using tr

pes the resul

iations are a

en it comes t

data file very

e checked a

of an asymm

s a quite sim

necessary in

this is possib

le. The resu

rnsys. It is im

ts are not th

almost a mu

to big angle

y big deviat

nd solved.

metric collec

mple to use 

put data ha

ble using com

lts are over 

mportant to 

he same for 

ust. 

es in combin

ions in the y

Fra

ctor constru

calculation t

ve of course

mmon prog

all compara

see that als

a very same

ation of a h

yield showed

aunhofer ISE 

Pag

ction in the 

tool for yea

e to be prep

rams which

able with res

so using diff

e collector. T

high deviatio

d up. So thi

ge 15 of 16

yearly 

rly 

pared in a 

 are 

sults 

ferent 

Therefore 

on in the 

s should 

 



Fraunhofer ISE 

Page 16 of 16 
Report STO5-kkr-110817-E02

The SKN Tool does not take into account any system aspects and is therefore 

only meant to compare performance results of different collectors. One very 

important factor of a collector in correspondence with the complete system 

is its heat capacity. This parameter is as well ignored. 

The Tool can therefore not answer the question what collector is the better 

or which collector should be bought. 

Also it is very important to keep track with technological development, 

meaning to enlarge and adapt the SKN Tool contiguously. (e.g. air heaters, 

PVt collectors, …) 
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Stockholm Metenorm. Collector tilt 45 deg and Tracking options. 

Check of test-Excel versus TRNSYS Type 136 Hay simulation. Climate 

Stockholm Metenorm. Collector tilt 45 deg and Tracking options. 
 

 

 

Fixed mounting 45 deg south 

 

Two axis Tracking 50C 

 

 

 

 

GTtot GTbeam Gtdiff Qcoll 25C Qcoll 50C Qcoll 75C

EXCEL Test sheet BP 1203.0 670.7 532.3 724.6 462.5 252.1

TRNSYS type 136 Hay 1204.5 672.7 531.7 722.8 460.9 251.0

Excel/TRNSYS 0.999 0.997 1.001 1.002 1.003 1.004

Twoaxis track. 50C GTtot GTbeam Gtdiff Qcoll 50C

EXCEL Test sheet BP 1649.5 1049.1 600.4 786.5

TRNSYS type 136 Hay 1651.4 1049.2 602.2 783.1

Excel/TRNSYS 0.999 1.000 0.997 1.004
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Bengt Perers 2011 02 26. Check of test-Excel versus TRNSYS Type 136 Hay simulation. Climate 

Stockholm Metenorm. Collector tilt 45 deg and Tracking options. 

Vertical Axis 45 collector tilt 50C 

 

EW axis 50C 

 

NS axis 50C 

 

 

Some important input data for the calculatation comparisons 
Flat plate collector. b0 Incidence angle function. Climate Stockholm. TRNSYS very low mCe value 

assumed to give close to static results. Radiaton model to tilted surface: Hay and Davies. 

  

Vertical axis 50C GTtot GTbeam Gtdiff Qcoll 50C

EXCEL Test sheet BP 1569.1 972.2 596.9 711.8

TRNSYS type 136 Hay 1570.7 972.3 598.4 708.2

Excel/TRNSYS 0.999 1.000 0.997 1.005

EW horis. axis 50C GTtot GTbeam Gtdiff Qcoll 50C

EXCEL Test sheet BP 1301.9 755.5 546.4 507.3

TRNSYS type 136 Hay 1303.4 755.7 547.6 503.6

Excel/TRNSYS 0.999 1.000 0.998 1.007

NS horis. axis 50C GTtot GTbeam Gtdiff Qcoll 50C

EXCEL Test sheet BP 1399.8 836.8 563.0 584.9

TRNSYS type 136 Hay 1400.7 836.7 564.1 581.3

Excel/TRNSYS 0.999 1.000 0.998 1.006

Flat plate

F'ta_en 0.8

Ktätadiff 0.9

b0 0.15

c1 (tm-ta) 3.5

c2  (tm-ta)^2 0.02

c3  wind*(tm-ta) 0

c4  (EL-Ta^4) 0

c5   dTm/dt 0

c6   wind*Gtot 0

Korrection vind 0.5

Summer timeshift=1 0

Latitude Climate 59.35

Longitude climate -17.95

Longitude timezone -15

Collector Tilt 45

Collector Azimuth 0
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Stockholm Metenorm. Collector tilt 45 deg and Tracking options. 

 TRNSYS model layout 

 

 

Check of Beam Radiation Meteonorm Test_excel  and TRNSYS. Both on 

horizontal surface and tilted surface 45 deg. 

 

Beam Radiation on horizontal survace and tilted surface 45 deg. Stockholm 
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Stockholm Metenorm. Collector tilt 45 deg and Tracking options. 

 

Gbeam on horizontal and tilted surface Teste Excel, Meteonorm and TRNSYS. 
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