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About ISO 24194:2022

* New standard for performance check of solar
thermal collector fields, first edition in 2022-05

* Previous versions of the method were developedin
Denmark 10-20 years ago and used for
guarantee procedures for SDH plants

* Further development within IEA SHC Task 45 and
IEA SHC Task 55 (Fact sheets: 45.A.3.1; 45.A.3.1 ;
B-D2; B-D1.1)

 DRAFTISO/DIS 24194 Solar energy Collector fields
— Check of performance (2020 / 2021)

INTERNATIONAL ISO
STANDARD 24194

First edition
2022-05

Solar energy — Collector fields —
Check of performance

Energie solaire — Champs de capteurs — Vérification de la
performance


http://task45.iea-shc.org/data/sites/1/publications/IEA-SHC%20T45.A.3.1%20TECH%20Power%20Guarantee%20R1.pdf
http://task45.iea-shc.org/data/sites/1/publications/IEA-SHC%20T45.A.3.1%20TECH%20Power%20Guarantee%20R1.pdf
https://task55.iea-shc.org/Data/Sites/1/publications/IEA-SHC-T55-B-D.2-FACT-SHEET-Collector-Fields-Check-of-Performance.pdf
http://files.iea-shc.org/public/rba/b-d1-1-application-pc-test-methods-large-collector-arrays.pdf
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Power Method / Power Check

* Measured/Estimated comparison for thermal power output

* Conditions close to full power operation (high irradiance levels, minor changein
collector mean temperature, no shadows), based on 1 hour intervals

* Power outputis calculated using

ISO 9806 collector parameter g s Intervalaverages gy
550 .);.f.'
© £ s00 f
z .t
g g 450 ¢ .::;‘3«;3‘
5 YON°
Q g 400 YO
E .:‘..1. &

veasured =

300 350 400 450 500 550 600

0 100 200 300 400 500 Estimated power [W/m?]

Specific thermal power [W/m?]

Estimated
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Motivation

* |1SO 24194 is the first standard of its kind by targeting
solar thermal collector fields

* Practical applicationshows need for clarification, further

improvements, and additional background information for
users

» Additional use cases require some adaptions (from guarantee
procedure to on-going plant surveillance)

* Inspired by, Guide to Standard ISO 9806:2017"

Guide to
ISO 24194:2022 -
Power Check




Aims

Make ISO 24194 more accessible and foster widespread use in
the solar community

Summarize learnings and experiences from T68 experts

Outline software implementation / automated application with
SunPeek

Main target group: plant operators

Guide to
ISO 24194:2022 -
Power Check
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Example (1) — Summary

Overview Accuracy Levels

Table 9: Sensor specifications and measurement uncertainties for accuracy level HIL
Power Check
applicable?
[ DL'; Measured Level | Level Il Level lll 180
YES VES quantity 24194:2022
ooy test | e [ = ]
SR LSS Global Pyranometer Sensors with Sensors with 7.23.2
'5 irradiance Class 2 or better accuracy £5 % in accuracy £ 5% in
Field measurements | | b RO S T (0 e 2 (IS0 9060, the range the range
temperature, solar irradiance, ambient air temperature .
recommendations 600 W/m? - 600 W,/m? -
fe— : of 150/TR 9901) 1000 W/m? 1000 W/m?
Collector parameters,| | | [ Required paramters: a1, a2, a5, a8 ]
(__SKM data sheet (AN Satellite data Satellite data not Satellite data
not allowed allowed! allowed
Choose formula | | Formula depends on collector type and
1.20r3 iradiance measurements Beam /DMNland  Pyranometer for Not Mot 7232
diffuse Ghem plus either defined defined
Define S I S [ Minimum meas:J;ng periudttyp\c?ﬂyo,ﬁ-1 m‘;m:s, ] irradiance Pyranometer Class
measuring perio measurement during winter not recommende: -
1 or better with
shading ring for Gy
create | Logging time of raw data = 1 min, N
data records data records are raw data averages = 1 hour or Pyrsheliometer
for Go
Datafiterng | | e e s e DMI Pyrheliometer Class 2 or better (150 5060) for highly 7.231
collector field is close to stable full power operation . i
concentrating, tracking collectors {Cr > 3);
" field of vision = 6°; tracking errors = £1°
Valid data records )
s At leat 20 data records (1-hour intervals) reguried
Fluid <0,35 K (Class A) 7242
temperature
Taking into account heat losses, measurement uncertainty
Set safety factors l --------- " B} .
[ and other uncertainties (typically 0.90 - 0.95) ] Ambient air <0,35 K (Class &) 7243
temperature
State accuracy level | | | Accuracy level of check (1 = high, Il = mid, 1l = low), S
{0, 11, 1y only informative Valume flow standard uncertainty in relevant range
rate <1% 2% <2% 7.25
Measured Power (" Estimated Power
(for valid data (for valid data Power standard uncertainty in relevant range
records’ records’
[measured
Measured ~— or calculated) =2% <3% <3% 7.26
Estimated? ~
. — Wind speed <1myfs 7.2.7
Performance Ol e N\O_) Performance not OK. [1]150 24194:3022, Chopter 7.2.3.2, soys that sotedlite dato con b used for Level i1, but 7.2.3.3 and 7.2.3.4 anly mention satelite dote in
guarantee fullfile take action conmection with Level Wi, The fater seems to follow the intention af the standord, as all ather criteria regarding solar sensors are the same
far Level h and 1.
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Example (2) - Remarks / Recommendations

Extension to multiple collectorfields Parameter conversion

Table 3: Parameter conversion for QDT (Quasi-dynamic) and SST (Steady state) tests,

[DIR-CF.2-HYD.S] System without heat exchanger Collector test Source
Itipl bfields i s QDT (Quasi-dynamic test)
- multiple subfields in series Given parameter: 0.5, Ko, K
Derived parameter: o,nem: Knam
9.
Norem = Nop(0.85 + 0.15 Ky) 150 9806:2017
“ ? Annex B, Formula
e Collector Field #2 (8:2), (8:5)
L? Knem(81,67) = —1%2_(0.85K, (8;,67) + 0.15 Ky) Derived from 150
No.nem 9806:2017 Annex B
8i Formula (B.2), (B.5)
:ﬂ_ SST (Steady-state test)
- g ; Given parameter: fg.aem: Knem
Vi * Derived parameter: Ky, Kq.Mop
pri ?
Ky(01,07) = Knem(61,67) 150 9806:2017
% Annex B, Formula (B.1)
Collector Field #1
90° 1SO 9806:2017
1
ﬁe,l Ghem ﬁa u Ky = W z Ky(8,¥)sin(6) cos(y) Annex B,
8y=0° Formula (B.3), (B.4)
¥ AR ? = 507
w = Z sin(8) cos(y)
8.y=0
steps=10°
91 Yoy = e ___ 150 9806:2017
? > =085 + 0.16K, Annex B (2.5)
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Demo application SunPee

Thermal Power Check

Settings: Methad: 150 Formula: AUTO (2) fu: AUTO (90%) o AUTO (98%) ) use wind: AUTO (true)

Start End

Execution TT.MM. JJJJ TT.MM.JJJJ ) | X

Target-Actual Comparison Timeseries TooLs
Q
vithin safety within safety
£ 3
—150
~ 600 ]
E . :
2
z 4 -
= f 2 - . . L T . . * . o d ol e
2 L = 100
= 500 o' E
o~ . =
- H
H
S e 8
w - @
o b z S0
2 400 z
. ]
E
o
0
400 500 600 May 7 May 14 May 21 May 28 =
Resize
Estimated Power [W/m?] 2017
(with safety factar) +
EXPORT

Saftey Factor: 87.318 % @ with safety factor

Selected

Valid Interval

Arcon South Array 512 [W/m?] 474 [W/m?] 108.1% 47 [h]

-> Plant Total Total 512 [Wim?] 474 [W/m?] 108.1% 471[n]
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Status Quo & Next Steps

Join at menti.com use code 3648 9439

* Status quo: Draft versionfor Part A. ,,Power Check ISO 24194:2022” available, including
discussion how to apply method to multiple arrays

* NextSteps
* Discussion/ MentiMeter Survey (today!)

* Seeking T68 experts for further elaboration / review / use cases—
coordination by Daniel Tschopp (d.tschopp@aee.at)

* Timeline
* Firstdraft: 2023-10-31

* Review:2023-11-30
* Final version: 2023-12-22

Guide to
ISO 24194:2022 -
Power Check

Draft Version 1.0
Date 2023-10-10
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mailto:d.tschopp@aee.at

Please indicate how familiar you are with ISO 24194
(Performance Check for Solar Collector Fields).

Ive never heard I've contributed rn @ membar of I Somiker with T Somiler with leppliad the lapphiad the | davelop | davelop
of 150 24154 to create 150 ISOFTC 180/5C4 the Power the "Doly Yieks TPower Method” Daily Yield softwore forthe softwore for the
bedare 24184 Method® Method” touse cases Method” to use “Power Method® “Daty Yiekd
cazas Implementation Method®

Implementation

Twouid ke to
have o colfes.

“ Mentimeter

=0
»B
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 Mentimeter

Which importance do you assign the "Power Method" and
“Daily Yield Method"?

"Power Method” used for guarantee Erocedures

“Power Method"” used for on-going performance
surveillance

35

“Daily Yield Method” used fir guarantee procedures

“Daily Yield Method” used for on-going performance
surveillance

Not important
Very important

3
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Questions?

S}c www.iea-shc.org

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY @IEASHC

in |EASolar Heating and Cooling Programme
(group 4230381)

Technology Collaboration Programme
by A
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