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R&D project HarvestIT
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HarvestIT – Advanced monitoring of large-scale 

solar thermal plants with open-source software
▪ FFG – FastTrackDigital 1st Call

▪ Project duration: 2021-11 to 2023-10

Funding agencies

Project partners
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Background and Need

▪ CAPEX: Plants have high initial investment costs.

▪ OPEX: Amortization over 20-30 years. Consistently high solar yield / good plant performance 

is essential.

▪ Performance assessment is difficult, even for experts.

▪ More and more data is collected, we should make use of it!

▪ No common standard evaluation software for power / yield guarantees and advanced 

monitoring available.

components, design, control weather conditions load, boundary conditions
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SunPeek Software
Goals, Methods

1) Clear and transparent answer to question

„Plant performance ok?“

(performance check, on-going monitoring)

2) Implemented procedures:

Performance Check (ISO 24194:2022)

D-CAT (Dynamic Collector Array Test) 

3) Open source: Transparency for all stakeholders, solution 

for whole solar thermal industry, free commercial use

4) Inexpensive monitoring through automation

Performance Check

D-CAT (Dynamic Collector Array Test)
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Performance Check (PC)
ISO 24194:2022

▪ New standard for performance check of solar thermal
collector arrays, since 2022-05 in status "Published 60.60"

▪ Performance Check – Thermal power

− Estimated-measured comparison for close to stable full power 
operation, no shadows (1h intervals)

− Estimated thermal power calculated based on ISO 9806 parameters

Estimated

Measured
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1) Multiple collector arrays, multiple collector types

✓ Estimation of thermal power output per sub-array, sum up results

2) Different measurement instrumentations

✓ Virtual sensors, heat transfer fluids

Adaptions of ISO 24194:2022 in SunPeek (1)
From „paper“ to „software implementation“
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3) Radiation modeling

- Different tilt/azimuth of sub-arrays

- Internal shading

- Diffuse irradiance masking

✓ radiation conversion algorithms

4) Pre-defined collectors

✓ Connection to Solar Keymark Database (planned)

5) Data availabilty

✓ Find more intervals for partial load conditions, 

due to improved data filtering

6) Fully automated data pre-processing & analysis

Adaptions of ISO 24194:2022 in SunPeek (2)
From „paper“ to „software implementation“



AEE – INSTITUTE FOR SUSTAINABLE TECHNOLOGIESwww.aee-intec.at IEA SHC Task 68 - SunPeek open source software | 2023-06-01

Example results
Demo plant „FHW Graz – Arcon South“

Performance Check „ISO“

1h intervals for full hours

Performance Check „Extended“

1h intervals with rolling windows

n = 274

Estimated vs. Measured: 102.9%

Estimated

Measured

Estimated

Measured

n = 334

Estimated vs. Measured: 102.6%
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Collaborative Development

Open Development

▪ Open innovation campaigns 

(Challenges & Monitoring tools)

▪ MentiMeter Questionnaire

Open Innovation Open Data

▪ Measurement data on Zenodo

& Data-in-Brief article

https://doi.org/10.1016/j.dib.2

023.109224

▪ Transparent development on 

public repository

https://gitlab.com/sunpeek/

https://doi.org/10.1016/j.dib.2023.109224
https://doi.org/10.1016/j.dib.2023.109224
https://gitlab.com/sunpeek/
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Measurement data on Zenodo / Data-in-Brief article

▪ Operational data of a large-scale solar thermal 

collector array (516 m2 Agr), located in Graz, Austria

▪ One full operational year (2017) of high-precison 

data, 1-minute sampling, measurement uncertainty 

calculation

▪ Zendo data set: 

https://doi.org/10.5281/zenodo.7741084

▪ GitLab Repository (for easy use): 

https://gitlab.com/sunpeek/zenodo-fhw-arconsouth-

dataset-2017

▪ Data in Brief article: 

https://doi.org/10.1016/j.dib.2023.109224

▪ Please use the dataset for your projects and

share your data as well!
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https://doi.org/10.5281/zenodo.7741084
https://gitlab.com/sunpeek/zenodo-fhw-arconsouth-dataset-2017
https://gitlab.com/sunpeek/zenodo-fhw-arconsouth-dataset-2017
https://doi.org/10.1016/j.dib.2023.109224
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How to use SunPeek?

Commerical use 
explicitly allowed 
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Roadmap & perspectives 

Open source 
deployment

Early
adopters

OS license,
test runs with 

5 plants, 
software

improvements

Software 
architecture, 

basic 
functionality

Phase I

Within consortium

Phase II

Open development

Phase III

Early adopters
Phase IV

Deployment

untill Dec 2022 Jan - Jul 2023 Aug/Sep – Oct 2023 Oct 2023

▪ How to get SunPeek? Just go to https://gitlab.com/sunpeek/ and 
follow the installation instructions!

▪ Feel free to try out the tool already now, official „early adopter“ 
use will start in Aug/Sep 2023!

Make SunPeek the 

reference implementation 

for the ISO 24194 

Performance Check.

Have the scientific 

community use the tool in 

their projects and develop 

it further.

Vision

https://gitlab.com/sunpeek/
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How to participate?

• Become an Early Adopter

→ Online Q&A meeting in Aug/Sep 2023

• Become a User and evaluate your own plants

→ get regular updates/newsletter

• Become a Developer and use SunPeek in your 

own projects

→ regular exchange with the team of maintainers

Google Forms: 
https://forms.gle/gv7bFDN4skmedf4M9

https://forms.gle/gv7bFDN4skmedf4M9
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Discussion for joint work within IEA SHC Task 68

▪ Collect experiences / improvements from 
application of ISO 24194:2022 and formulate joint 
recommendation of IEA SHC Task 68 experts to 
ISO/TC 180/SC 4

▪ Create a short guide to ISO 24194:2022 for 
practioners (similar to „Guide to standard ISO 
9806:2017“, but much shorter)

▪ Create a handbook on „Digital Tools for Solar 
Thermal Plant Monitoring”
(upcoming project at AEE INTEC)
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Thank you for your attention!

Links
▪ Project Website: https://www.collector-array-test.org

▪ GitLab Repository SunPeek: https://gitlab.com/sunpeek/

▪ Zenodo Dataset: https://doi.org/10.5281/zenodo.7741084

Publications
▪ Tschopp, D. et al. (2023) One year of high-precision operational data including measurement 

uncertainties from a large-scale solar thermal collector array with flat plate collectors, located in Graz, 

Austria, Data in Brief 48, 109224, https://doi.org/10.1016/j.dib.2023.109224

▪ Tschopp, D. et al. (2021) Application of Performance Check (PC) Method to Large Collector Arrays.

IEA SHC FACT SHEET 55 B-D1.1. Available at:

https://task55.iea-shc.org/Data/Sites/1/publications/IEA-SHC-T55-B-D.2-FACT-SHEET-Collector-Fields-

Check-of-Performance.pdf

▪ Fahr, S. et al. (2019) ‘Review of in situ Test Methods for Solar Thermal Installations’, in Proceedings of 

SWC 2019/SHC 2019. International Solar Energy Society, pp. 1–10. Available at: 

https://doi.org/https://doi.org/10.18086/swc.2019.06.02.

https://www.collector-array-test.org/
https://gitlab.com/sunpeek/
https://doi.org/10.5281/zenodo.7741084
https://doi.org/10.1016/j.dib.2023.109224
https://task55.iea-shc.org/Data/Sites/1/publications/IEA-SHC-T55-B-D.2-FACT-SHEET-Collector-Fields-Check-of-Performance.pdf
https://task55.iea-shc.org/Data/Sites/1/publications/IEA-SHC-T55-B-D.2-FACT-SHEET-Collector-Fields-Check-of-Performance.pdf
https://doi.org/https:/doi.org/10.18086/swc.2019.06.02
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