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PV / Solar Thermal _« SunPeek
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Large-scale solar thermal systems

Hogslatten Harndsand

Friesach,
Source: Solar Engineering Guggenberger

@ Performance Verification

,Does the solar plant perform as expected?”

Performance Monitoring

,Does performance change over time?“

Source: Picfly.at Thomas Eberhard

Fernheizwerk Graz (FHW)




SunPeek Philosophy

Design Operation
150 9806 SO 24194
EN 12975 “Solar energy — Collector fields @ Su n Pe e k
EN 12976 i Check of performance”

@ Performance Verification

,Does the solar plant perform as expected?”

Performance Monitoring

,Does performance change over time?“



How does it work? -« SunPeek
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SunPeek for ongoing Monitoring
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QSunPeek

Summary

SunPeek is an open-source software designed to automate the performance evaluation of solar
thermal plants, with a focus on large-scale installations. Addressing both researchers and
commercial plant operators, SunPeek offers an application-oriented framework for analyzing
operational performance. Built on standardized methodologies, SunPeek employs scientifically
validated models to compute the expected solar thermal output and integrates automated
features such as data ingestion and cleaning, performance modeling, interactive data analytics,
and report generation. Designed as a containerized web application, SunPeek includes a web
interface and a Python backend with a REST API. All SunPeek repositories are accessible
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Steps to SunPeek Power Check « SunPeek

Add Describe Configure Upload Set
solar collector fields and and map measured safety
plant select collectors sensors data factor

N

Run Power Check

Target power output with 90 % safety factor: 468 W/m?

® i i i i i » W/m?
100 200 300 400 500




Analysis Process - SunPeek

Triggering SunPeek Data Ingestion and Analysis Plant Configuration [manual, one-off]

manual use [ ) Component definition Define location and main components: collectors, collector fields, etc.
General User » Javascript web app P Define settings like collector area, tilt and azimuth angles, row spacing.
\ 7
! JC
-
I [ ) Data channel mapoin Map data channel names to components.
Technical Expert Python API PPINg Define sensor settings and physical units.

| ; 7

Monitoring System automatic use http REST AP| Configuration storage | Plant configuration stored in SQL database.
. J ~ ~—

Data Ingestion [automatic] Data Analysis [automatic]

Data Parsing Parse raw |r.1put d.ata .to time se.rles. . ISO 24194 Power Check Other analysis methods:
Attach configuration info: Physical units, type of error checks D-CAT, annual yield check, etc.
.
> Y [ ( D
. Calculated time series data. Algorithm Algorithm
Virtual Sensors . .
Allows introducing custom data models. \ \ J
] ‘
4 4 A

Time series sensor data stored in Parquet storage. Reporting Reporting

Sensor data storage )
g Includes both measured and virtual sensors. \ . 4

!

Data Handling

Run on-the-fly gross error checks on time series data. Result Export Result Export
Provide quality-checked data as pandas Series. \ — \ J
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Architecture

Technical Expert General User Monitoring System
[Software System]

[Person] visits SunPeek instance [Person]
URL [https]

gets sensor data

A solar plant owner, operator, External plant monitoring
ﬁsr?nsegrrcé]ﬁ"? g dseuvnel_!%petle(r or SunPeek customer. system receiving SunPeek
g 9 analysis results.

code or algorithms.

interacts via REST API

Python API
uses Python [hitps / JSON]

uses JavaScript web app

Web Application Web User Interface

[Container: Docker] delivers single-page [Container: Vue.js] makes calls to API [Container: Python, fastAPI]
app to browser [hitps / JSON]

http REST API

Provides selected, tested

}
|
|
,

Delivers single-page L 5 . !

analysis functionality over '
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;
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|

JavaScript a|
(Web User Ir?ter?a%e).

Provides a GUI for adding and
configuring plants, running
a RESTAP

and displaying analysis.

c reP k makes calls to Python API
R [Python / JSON]

) [Container: Python]

Performs data analysis based
on time series and plant
configuration data.

stores and retrieves stores and retrieves

Python API plant configuration data monitoring time series data

Time Series
Datastore

Configurations
Database
[Container: SQLite | PostgreSQL]

CoolProp API

[Container: Python / C]
[Container: Parquet]

Computes data-dependent
physical properties of
heat transfer fluids.

Stores measured and
computed time series data.

Stores solar plant configurations
used in the SunPeek analvsis.
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Installation Options - SunPeek

* For long term installation or use with the Ul, docker images are
provided, along with a docker compose file.
* See https://docs.sunpeek.org/quick start/installation/index.html

* Main application can run as a stand-alone container if only the REST
APl is needed.

* For researchers, or integrating directly into other software:
Python package, pip install sunpeek (optionalinstall extras:

demo, db, ap1i). https://pypi.org/project/sunpeek/



https://docs.sunpeek.org/quick_start/installation/index.html
https://pypi.org/project/sunpeek/

SunPeek Demo Server

https://demo.sunpeek.org/
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https://demo.sunpeek.org/
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SunPeek

Join usl!

Join SunPeek! Whether you’re a researcher, developer, solar
professional, or enthusiast, your participation is welcome.
Let’s create a brighter solar thermal future together!

www.sunpeek.org
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