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Temperature Probe Categories
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Direct Installation Pocket Direct Installation Pocket Direct Installation Pocket
| : ) L ; ) L ; J
Temperature probe for Temperature probe for Temperature probes for combined
heat meter cold meter heat and cold meters
L : J \ Y J
Temperature probe with Temperature probe with
connection head cable

Categories of the different temperature probe types



Installation Types

A distinction is made between two different types of installation

1. Direct Installation
The probe is immersed directly in the
measuring medium
(preferably installed in ball valve)

Installation in Pockets
Pocket remains in pipeline after replacement of the probe. To check the pocket, it is
recommended to install shut-offs in front of and behind the installation site.

Over a longer period of time, deposits can form, which influence the

temperature measurement % il

Types of installation of temperature probes in the field 4



Often underestimated: The Heat Conduction Error

The temperature probe always measures a
temperature
- it's just a question of whether it's the right one

Generally not used at ambient temperature

Measuring temperature above or below this
temperature

Temperature gradient within the temperature probe

vV ¥V VY VY VY

This creates a heat flow

Sensor element is cooled or heated

Y VYV VY

The consequence of this: wrong measured value

Additional influence due to the pocket

—> Especially with short pockets!!
120°C

Heat Conduction Error
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A “German Toleration List” is being created ... @




Look Back

- = - P G . S
before 2006 2006 M, 2007 - 2008 2009 from 2009
Metrological - MID -Workmg Group for - PTB Metrological
investigations enters into force special regulation Announcement Investigations
04.2009

Working group compiled
a list of all common and

common pockets in the
field

Transposition of these
into national law.
Weights and Measures
Regulations (EO) since

February 2007: i
Installation with nominal ®
flow rates of less than or |
equal to gp 6 m¥hisonly |

to be provided directly.
The use of immersion
sleeves in combination
with these MID devices
¥ 4 was no longer permitted.
4 - Problem for the users
because many pockets

} = are installed
i P

The influence of pockets
was investigated by Prof.
Dr. Franz Adunka and
Matthias Nau (JUMO)

Pockets were first
mechanically clustered
(~2.5 million in the field))

Conclusion: Pocket alone
cannot be described.
Metrology of the probe
must also be considered

- Different
combinations have a
significant impact

Initial investigations with
tolerated pocket and
with boundary patterns
of these (with maximum
gap size) were carried
out in order to allow
counters / temperature
sensors for them.

"Use of MID-compliant
temperature probes for
Heat meters in existing
pockets" was decided by
the “PTB
Vollversammlung” and
published in the press
release

As a result, the list of
tolerated existing
pockets was expanded
k1 with type examination
certificate numbers
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2009 - 2016 - 2016 2016 - 2023 2023
Replacement of the - Discussion about a Replacement of - Discussions about
existing pockets in new extension the existing the continued

the field pockets in the field Mexistence of toleration
New installations or In 2016, the stock of New installations or It is estimated that there
modernizations of pockets in the field was modernizations of are still ~¥2 million
heating systems should still overestimated to heating systems should existing pockets in the
minimize the stock of the allow the toleration minimize the stock of the field.
old immersion sleeves by regulation to expire. old immersion sleeves
30.10.2016 According to the current
Therefore, it was : status, the toleration
extended by another 10 expires on 30.10.2026.
years
There are currently
supporters for the expiry
of the regulation, but
also for the renewed
extension of the
toleration
F -
; g



What is regulated by the PTB Notice?

Pocekts with lengths greater than 60 mm

... are considered tolerated if they comply with the
fit tolerances (internal tolerance) of EN 1434-2 and
thus have a low heat transfer error in connection
with the immersion depth

When using MID-marked temperature probe in the
field, dimensional testing shall be carried out with a
gauge based on EN 1434-6, Annex C, as a sufficient

criterion for checking suitability

Some pockets in the field have a larger inner
diameter than defined in EN1434

- therefore also require a toleration or
metrological investigation

Unterscheidung der Tauchhiilsen anhand der Lange

Pockets with lengths of 60 mm or smaller

... must first be examined for metrological
suitability together with the temperature
probes

For this purpose, the test required in EN 1434-
4, clause 7.4.4.4 must be carried out at PTB as
an example with new samples of the type
under consideration.

The acceptance criterion of the aptitude test is
0.5 MPE, corresponding to about 1.6 times the
acceptance criterion after the standard
identification

Toleration only
applies up to a
medium temp. of
110°C
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Influencing factors for an Pocket

There are various factors influencing the heat dissipation error for thermowells

Some influencing variables have a large share, some have a smaller one

Overall length

Large influence:

Insertion length

* Length

®* Inner diameter & wall
3 thickness
g < T ~Wall thickness
ao 'g £ Inner diameter
S B
T i Small influence:

Thread
| Installation length Hexagon

Height
Hexagon

What are the influencing factors in the heat conduction error?




EN1434-4 - 7.4.4.4 and Appendix A (informative)

7.4.4.4 Testing of the influence of pockets

Boundary pockets for in total 56
The manufacturer shall deliver a special temperature sensor pair with pockets, described as follows: pOCkEtS in the “German Toleration

— one sensor (the dedicated inlet temperature sensor) with pocket, selected or manufactured that the List”
gap between pocket and sensor is the maximum gap according to the manufacturer’s specification;
Temperature probe flow
— one sensor (the dedicated outlet temperature sensor) with pocket, selected or manufactured that
the gap between pocket and sensor is the minimum gap according to the manufacturer’s
specification. Temperature probe return

Only the shortest pocket length in a family shall be tested, provided that thread, material, etc. are
identical for all pockets in the family.

The test is carried out in two stages as follows:

a) thetwo temperature sensors are tested without pockets according to 7.4.4.3;

b) the two temperature sensors are then mounted in the pockets as described above and ret
according to 7.4.4.3.

The calculated difference between the results obtained with and without pockets shall be within 1/2 of
the limits stated in EN 1434-1:2022,9.2.2.2.

To get the best reproducibility it is strongly recommended that the tests with and without pockets are
both carried out following the procedure in Annex A.




Checking the Metrological Suitability

* Influence during the investigation

o
* Since the influence of the pocket is to be determined, = é o o
the immersion depth must be the same for direct e 9 =
measurement and the immersion depth with the £ g % ;
pocket. The immersion depth is specified in EN1434-4 © £ g 2
(Annex A). /3 & é S £y
1 3 d,+5 — A | N § T
: ~ [T ~ ; > :
\\Fg = 4+ ..
\87 = : €
- | T | O | (O

Key
1 sensor pair / pockets under test (50 % of the pocket thread shall be over the metal lid)
2 reference sensor

3 metal lid (thickness 2 mm, stainless steel) not in thermal contact with the body of the bath (e.g. point fixing
by plastic parts; no metal contact between the lid and the bath housing); but the bottom side of the lid shall
be in contact with the liquid

Figure A.1 — Details of temperature bath

No thermal insulation shall be used over the metal lid.



Examples of test results (Metrological Suitability)
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Examples of test results (Metrological Suitability)

Error in K
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Examples of test results (Metrological Suitability)

Influence of the pocket (difference of the two measurements) - Test failed
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What is the content of the ,,German Toleration List“?

Liste der ausgesprochenen Duldung der Bestandstauchhiilsen im Feld identifizierbar |:|
zusatzlich Merkmale
Status: 15.03.2023 Ansprechpartner: Herr Dr. Sebastian Baack (sebastian.baack@ptb.de, +49 30 3481 7729) oder Frau Gerlinde Eichhorn (gerlinde.eichhorn@ptb.de, +49 30 3481 7270)
Baumusterpriifbescheinigungsni
Einschub- max.
Tauchhiilsen- lange [mm] ab . . Einsatz-
Dllldll!lﬂs- ELIET _ signifikantes Merkmal |identifizierbares Kennzeichen innen- B Bauldnge Oberkante Einbaulange | Wandstarke Gemnc!elllas Schliissel- J TGS temperatur - .
Ifd. Nr. | kennzeichen [A,B,C, Bild = > | Innendurch- [Angabe in " oder : Sechskants Stiickzahl im Feld (D)
) im eingebauten Zustand (Beschriftung) durchmesser di [mm] = [mm] [mm] weite tmax=105°C
TH XXX sonstig] messer [mm] B mm] [mm]
[mm] Baulange oder Angabe
abzgl. Bodenstarke von tmax
Spanner-Pollux nEn
1 TH 001 vensys = 1 SPX/S0/5.2 [oder 52 +0,075 43 42 3238 0.5 1/2 sw24 6 150 >> 100000
Sensus SPX/150/5.2) 5
! -0,000
Brunata
Spanner-Pollux X i o Frroa H11:
2 TH 002 Invensys SPX/50/5.2 (oder 52 +0,075 43 42 3238 0.5 3/8 W24 6 150 == 100000
} SPX/150/5.2)
Sensus -0,000
|- .
‘mu 1 *
Spanner-Pollux
3 TH 003 Invensys 5.2 57 56 443 0,85 1f2 SW24 (5W22) 9 150 > 40000
Sensus
L‘ Sechskant-Uberwurfmutter
zur Fiihler-Fixierung
Spanner-Pollux,
4 TH 004 s 5.2 54 53 333 1.1 1/2 W24 [SW22) 9 150 = 100000
INvensys .‘
Brunata A
vinawecnus rodt Fr
Plombierdraht oberhalb
Sechskant

Examples in the list of “German Toleration List” (as of 15.03.2023 > 56 pockets)




What is the content of the ,,German Toleration List“?

3481 7270)
Baumusterpri]fbescheinigungsnr. der MID - konformitatsuntersuchten Warmezéhler /| Temperaturfiihler
max.
Schliissel- 5"6::;‘:’;5 teﬁ:r;arft_ur Stiickzahiim Feld (o) |OPerachentar 1 P 3 a 5 6 7 8 9 10
weite [mm] tmax=105"C bung
oder Angabe
von tmax
Wirmezahler
Wirmezihler DE-07-MI004-PTBO01,
DE-07-MI004-PTRO04,| DE-07-MI004-PTBO2S, - Warmezahler
Temperaturfiihler DE-U?-:H]UU-;-PTBUUGJ DE-08-MI004-PTEOOS, DE-11-MI004-PTE004, DE- DE-10-MI004-PTB0O13, DE- Warmezahler Warmezahler Warmezahler Temperaturfithler Warmezal
A0445/2112/2007 DE-U?-:"JIUU-i-PTBUT"'J DE-09-MI004-PTBO18, LL-\1]dU4-PTBUU3 DEJ-CIG- 07-MI004-PTB030, DE-09- DE-12-MI004-PTEO09 DE-12-MI004-PTEO10 | DE-13-MI004-PTBO0O1 | DE-06-MI004-PTB0O09 DE-0200-MI0
sW24 6 150 == 100000 MS/Ni (Jumo GmbH & Co.KG) - | DE-09-MID0D4-PTBO12, . e MI004-PTB001, DE-10- I (Zenner International (Engelmann Sensor (Engelmann Sensor (Kamstrup
DE-07-MI004-PTB028 . i MI004-PTBOO07 (Landis+Gyr . (Qundis GmbH)
Duldung vom: (Sensus GrmbH) jeweils fiir GmbH) Duldung vom MI004-PTBO04, (Diehl Duldune vom 2.5.2013 GmbH) Duldungwvem | GmbH) Duldung vom GmbH) Duldung vom Duldung 1
01.04.2011 v i—— TempFiihlerpaar CS- ?wf’oug Metering GmbH) Duldung grom ==.28Ls 15.01.2013 25.02.2013 24.06.2015 14.04.20
s T?CILL 5.2/C5T-5.2 (Engelmann T vom 22.3.2012
T Sensor GmbH) Duldung
vom 3.9.2011
Warmezahler
Wirmezihler DE-07-MIO04-PTBOOL,
07 -M - 9 Ars -
) DE-07-MI004-PTBO04,| DE07-MIO04-PTBEO25, Warmezahler jienrehcy o o i} S
Temperaturfithler DE-07-MI004-PTRO06 DE-08-MI004-PTBOOS, DE-11-MI004-PTE004, DE- DE-10-MI004-PTB0O13, DE- Warmezahler Warmezahler Warmezahler Temperaturfiithler Warmeza
A0D445/2112/2007 DE-O?-:\’JJOO-i-PTBOf’?J DE-09-MI004-PTEO1S, LL-\11604-PTBOO3 DE-OG- 07-MI004-PTBO30, DE-09- DE-12-MI004-PTEO09 DE-12-MI004-PTEO10 | DE-15-MI004-PTBO0L | DE-06-MI004-PTBO0S | DE-14-MIDO4
SW24 6 150 == 100000 MS/Ni (Jumo GmbH & Co.KG) - e | DE-09-MI004-PTBO12, . iy MI004-PTBOOL, DE-10- iy (Zenner International (Engelmann Sensor (Engelmann Sensor (Qundis Gr
DE-07-MI004-PTBO28 . = MID04-PTBOOT (Landis+Gyr . {Qundis GmbH)
Duldung vom: (Sensus GmbH) jeweils fiir GmbH) Duldung vom MI004-PTB004, (Diehl Duldune vom 252012 GmbH) Duldungwvem | GmbH) Duldung vom GmbH) Duldung vom Duldung
01.04.2011 Dulau’n vom Temp.Fithlerpaar CS- ?49?0ng Metering GmbH) Duldung 3 . 15.01.2013 25.02.2013 24.06.2015 04.04.20
s T?CILL 5.2/CST-5.2 (Engelmann T vom 22.3.2012
T Sensor GmbH) Duldung
vom 3.9.2011
TWATTIEZAIIET
- - - - DE-07-MI004-PTBO01,
. . ‘Warmezahler ‘Warmezihler ’
Wi hl -07-M - 25, = - o
Temperaturfithler STMEZIREr DE-10-MI004-PTB013, o DE-07-MI004-PTBO04, DE- Warmezahler DE-07-MIOOL-PTS025, | po e aturfiihler N Warmez3l
_ |DE-11-MI004-PTEOO4, - ‘Warmezahler - - DE-08-MI004-PTBOOS, Warmezahler
A0445/2112/2007 DE-07-MI004-PTBO30, 07-MI1004-PTBO0G, DE-07- | DE-12-MI004-FTBO10 DE-06-MI004-PTBO09 DE-0200-MI0
. DE-11-MI004-PTBOO3, DE-12-MI004-PTBO09 - - . DE-09-MI004-FTED12, DE-14-MI004-FTEOOG
SW24 (sw22 9 150 = 40000 MS/Ni (Jumo GmbH & Co.KG) ~ | DE-09-MI004-PTBOOL, : MID04-PTBO27, DE-07- (Zenner International (Engelmann Sensor ; (Kamstrup
DE-06-MI004-PTBOO7 {Qundis GmbH) Duldung DE-13-MI004-PTBOO1, {Qundis GmbH)
Duldung vom: {Landis+ Gyr GmbH) DE-10-MI004-PTBO0O4, vom 252012 MI004-PTB028 (Sensus GmbH) Duldung vom Enel Sens GmbH) Duldung vom Duldune vom 04.04.2016 Duldung 1
01.02.2012 Duldun‘wfn?s_,,op (Diehl Metering GmbH) B GmbH), Duldung vom 15.01.2013 ( “EE;“E: snser 24062015 £ e 14.04.20
EVem &3282) puldung vom 22.3.2012 23.05.2012 T
Duldung vom
Nl 002014
TV ATTTEz AT
-07-M -
Warmezahler Warmezahler Warmezahler gig:\::ggigsggé
Temperaturfithler DE-11-MI004-PTE004,| DE-10-MI004-PTBO13, Warmezahler DE-07-MI004-PTB0O04, DE- Warmezahler DE-U;-:\‘J]UU-i-PTBUESJ Temperaturfiihler Warmezihler Warmez3l
AD445/2112/2007 DE-11-MI004-PTB003,| DE-07-MID04-PTB0O30, DE-12-MI004-PTEO09 07-MI004-PTB0OOG, DE-07- | DE-12-MI004-PTEBO10 DE-UQ-:\’J]CICI-:L-P’I'BQJ_’; DE-0&6-MI004-PTBO0S DE-14-MI004-PTEO0S DE-0200-MI0
SW24 (SW22 9 150 == 100000 MS/Ni (Jumo GmbH & Co.KG) | DE-06-MI004-PTB007 | DE-09-MI004-PTBOOL, (dei: E}mbﬁ) i MI004-PTB027, DE-07- | (Zemmer International | =270 WP o | (Engelmann Sensor (Qm‘ldi, GmbH) (Kamstrup
Duldung vom: (Landis+Gyr GmbH) | DE-10-MI004-PTB0O4, \':Jm 252012 & MI004-PTB028 (Sensus GmbH) Duldung vom = ‘1 . | GmbH) Duldung vom Duldun, ‘i’Dt’:l 04042016 Duldung 1
01.02.2012 Duldung vom {Diehl Metering GmbH) Siis GmbH), Duldung vom 15.01.2013 (Enge gmgg ensor 24062015 g s 14.04.20
20.2.2012 Duldung vom 22.3.2012 23.05.2012 b
Duldung vom

nin0o2ndd

Examples in “German Toleration List”




|dentification in the field (for tolerated pockets)

Pl ombendrant
0, 5m Messing

% Itis mandatory that ...

* the used pocket must be
clearly assigned to one of the
codes for pockets from the
,German Toleration List”

* the pocket must be identified
in the field

e the pocket must be clearly
marked

Plombe Selflock
Doppe | versch | uss
2 STK.

> For this purpose, there
is an identification set to
help

z{, 2 Stk. Beschriftungsschild

Possibilities for identification of the pockets in the field




Pocket identification in the field

JUNGO GembiM & Co KG. s ) UMD GebM & Co KG. Tovennn JUMO GanbH & Co. KG Talofon: +43 &61 S003-T227T24 JUMO GmbH & Co. KG Tallore 448 651 6003-T22T24
Fuasilins Motz Aactwan Sl 1, 5090 Fukds, Gonurry Twadue. +41 BE1 B3 B0LES Prssaniness, Mok Jicdean Sl || SO0 Fuds, Gunmurry Tobdur. +40) 681 BOIS BOLSS Mausacressa: | Morz-Juchheim Siraia 1, SE0ISFU, Garmary  Tekois +43 661 003601588 Hausaomssa:  Moftz-Juchham- Safa 1, 35009 FUkch, Germany  Taatax: 48 551 G003-601/568
Lterodrese.  Macke(rodtor s 59 Fuda, Cenary EMal ko set Usterocruase. 4, 36039 Fuda, Cemary EMal Uefomdeessa  Mackensodisiralla 14, 36038 Fulda, Gamany EMal:  maikSjuma nat Listoradrassa:  Mackorvodtsiaiia 14, 36039 Fulda, Genmany ralsjume.
Pondinhwase  SEISS Fukhs Uenaey Itaamal. e A vl etk sl Wy Fostadeessa: 36005 Fulda, Germany ITRemat: W jum.nat FPostadresce: 36035 Fulda, Garmany Imermaat: whate juma nat
Itormortonabiatt Sute 214
Information zur Identifikation von Bestandstauchhiilsen Vorgehenswales Abmessungen Baubyp A~ [TH) e mit
Zusetung der Tuxinidsen arhant dos . ) FIETHN: (D D2 (E [SW Wi HZ
Boutyps oformaticnedian. Sohe 34 Bautyp A - Einschraub-TH Bautyp B - Einschraub-TH Lo
2. Emittung dee nandrchmescers miltuls mit Ansatz und AuBen-Gewinde mit Innen-Gawinde o e TE T b
Durhceraren 5 %
Emsatz MID-Konformer Gl dur i Qeriioue Wl R I e ) e ": S L] E 7 = 1 @8 12| Auflon Sewinc W2 = 1.5 i buschichiat
TemperaturfUhler f0r Warme- Sl WG, ot Chr s Quhmescd, Auf QMDY BN QUURdet wet X' Pv0kmg. dov. wulkaresi; MalDs. des’ 2580~ MO=1_, oz E T C - 12| AuBen-Cewinc W2 = 15 Plombiarbahrung im Sachskant
Zuher in M gebusuoms it Turgnealirfuober i che, chaaw i Fubd il ueasiee uskancen anstra utype drdomatiseesia, o = = : N o L e
Fobd izt s Kotterham 2 Obar  wien e lmsn, 4 Bautyp B - ] B 7 (& (W |8 12 Trape Gowindo Fabehlammung
v Velhesammiang A1 v Picmennn (Vi) FO0NG dor Taugichhiet cks madichs Protng 4. Idantiaton der Tachtzo nach Tabaks TH e B 7 =138 11| Auflon Gowinda W2 = 15 abelkdemming
bt retuaet ™ oG Lobvo  Arichoueg an TN 1204 Irfomatenbiyn. 5080 48 i
Wasiiacitber Tdgetitun  Quedsl  Aohng G dumhadihmn Baschiuts, Doschftung 905 Doechrmnguachids I} mit Umlaufut Gilse [TH) 0
e g el !

e e
bag e KOTPUIZA RIIben 2 Con
Sornttstafen.  der  Nermboviebe-  und
Umgabungebed ngungon boschiossan,

Fir batsats en Fubed srapetuaasie Lt
o Mt wunde elged. 3155
onndsitzkcn  ricte MID-gshann
Zoichroton Tomperatatihomasn komb
et wewvinn it ke S Wk
e At e
s, £ dao atabalion von \\..u..,.m...
Hagn rur Vsrmeeeing e PAE-eb
et eperdiebi der e 1 v
basen Tocenrdson (TH o Fuktands
e n

On Pifichmammiing bl % s
Keartation cher laekjoridi wim (N

ot e EMIUNG dut
Montagequalitit sicheneetait.

Mt Urearning dor owropsiechon Ric-tioks
AP JATD i o crestnctin Pehmet
e

nrkvsg

Regeling

1. Tawchbabsen it Dastangen
frotiee 60 me

Buturdhniatin mi s Eusdinge e

mety ok 62 mn Qulten o3 Qeduk, Wt b

den Passtiornzin cor EN 4342 e

epmchen Ued oMt In Veebnding R dor

201205004

g A\nmwvudm Ve
Woren.

Varguisrcimeise

Dk Fogedun it Ueabhingig ven winve EC
Daumuztor- oder EG-Emowurte irboechaint-
GUNg. 4 £ ke Toesogunaen um rmos
Kentrberegan o NED-Gerstin drftt e gl che

Bngen B den Elsecs ¥n Workesien MO
coawbons W Euw o
Peratafinkrt, DO Caciet i Tachhikses
dcrand fost. Dis Lottt dia Vorsehing

B0 bal dar T3 abdlegis. sogenannts B
ncebeto beechobt 39 A7 <
wewsocng m Wil
v o Frage b
et CaaniiBian vcat €0

Do Voo wirden auf nachwokzohbars Gro-
Sent grandel 7. 18 F Gwen me), o6 mancist
£ 2b3 G T Pl Iednean ot iRt
et prifiase Mebriabs

n bosondomn THkn konen ok Horsskar

* Baufomsigrishantes Meumdl
2. 8. M10-rongawings, Uimaunis,
MAZ-Auflengom s, Gueschenbe
* WostAmerban Konnoochnang

Matoral
7.1 Moezang Mossng seriere

#at Aow Wk e 05 A, cives on [oh-
Ineheerivire keapattds Luhdnchry
P Leosensn il Mdisde o dew

sovscn m Foxt frsngen ken Pnn
i, oo natwes abe
ety und st
chent ISntidebar snd. Ok Ideniatio

W Touchliso muss am Enbauor nachirdg-
F cinor cedoUgIn Konmasiehng U

Bch o Dchauicnasondngon bel cor FTD
Shoriegt v

sidsbch gk de Du
o dur Keneuctiung oo Tampu
mkhs nr bis 2 MeduTiempsaata von
110

[

W Asruibaindiithe o che taa e Egrarn
U3 nachpuatesene Ll dokanctiie
Torrperany: 2usUzEch rRLeEen

Puiszog e dor PTD Mittobung 1191 (2006)

stites, Seem A4
o doe Tunchuden
ureld an Pl 1rithes Pt el
Satoch Pt belusoun

€0361188

[ ————

D1

Sechskant

sw

Sechskant

sw

z

Bautyp C - Einsteck-TH
mit Ansatz und Klemmschraube

_-I_D3 |—
o2 Bautyp C - Einsteck-TH
- mit Umlaufhut

und Klemmschraube

Hz

SW Sechskant

201205 030051 198

s Exislstzhlfimiaufonda Mt 1 PEmbbercrant im Sachskant

201205 030058198

g -i HERHER R BB RS Rk as ™

‘SPI/E0E0.2 umiaulanda Mt fir Plomblendraht im Sachekant

u umiaufonco Ft 10 Plombsecrat im Sechskant
T u
fiir mit
E(SW (R [RZ | Zuslesichs Information
W (m e
w (| e
W= (M B |8 it 1
T[S (00 |7 |8 | senkrechs Plombbenang Edelsta
IR Bohurg im Sochakant fOr Schauba
B [17 1 Bofrurg im Sochakant fir Schauba
T[S (2 |5 |9 Bowug satich Ly Schius
T (B (2 B |5 Bohvug satich i Schiads
CERE-IED Bohurg im Sochakant fOr Schauba
& (2= | Boturg im Sochakant fOr Schauba
W (46 (77 |8 |4  Botvurg im Sachakart s Schvaube
W (45 |7 & |4  Bowurg im Sochakant s Schauba
0 [#6 (24 |8 |4 | Pombobovgim t
0 (86 (14 |8 |4 | Bowungim Sochakant fr Schrauba
(46 |17 |8 |4 Bourg im Sodhkant s Schvaibe
(46 |17 |8 |4  Bowung im Sachakant s Schauba
® 7 |7 Bofrurg im Sochakant fir Schauba
T (53 (22 |8 |8 | umiaulnde Nul for Pombdn couhal Sed
W[ (| 15 |4
W[ (W [ |4

Eiafwung im Sachskan i Schrauba Flambierng Im Sechsiam

detailed

instructions for identification are available on

Possibilities for identification of the pockets in the field

the JUMO homepage =



https://www.jumo.net/attachments/JUMO/attachmentdownload?id=634747

MID/EN1434 — Pocket identification in the field

Inscription "MID" (not normatively specified) Inscription "EN-1434" + "MID" (metrologically proven)
No conformity can be declared for pockets Pockets comply with the fit tolerances (internal
with the inscription "MID" (therefore no CE tolerance) according to EN 1434-2
mark Proposed gauge for verification (EN1434-6)
It merely states that this pocket has been One end of the tool must fit completely downwards into the
approved together with a temperature bottom of the pocket.
probe/pair in a type examination certificate The other end of the tool must not fit into the pocket.

Originally the metrological suitability test was
carried out in accordance with EN 1434-4,

®5,99
%6,09

clause 7.4.4.4 for the type examination
certificate
@D ri120 QD[ EN 1434
MID |pN 40, 150°C MID |PN 40, 150°C
|06 L120, I®6

——¢ —

Examples of marking on pockets
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How to proceed with the
,aerman Toleration List“
is currently under
discussion




,German Toleration List” is only valid
for symmetrical installation

The symmetrical installation  The asymmetric installation

= Both installation points 100% identical = as soon as installation points differ
- usually with compact heat meters

Differences of symmetry and asymmetry in temperature sensor installation



Impact analysis during asymmetrical installation

ATTENTION:
In the case of asymmetrical installation, the impact test differs from symmetrical
installation.

Background:

 Between flow and return the temperature
difference has an additional asymmetric error
caused by the heat conduction
error of the different installation site

* The flow velocity can also be differ significantly
(tapering of nominal diameter in the
volumetric measuring section)




Impact analysis for
asymmetrical installation

Procedure:

3 temperature probes and 3 installation
points each (e.g. pocket, ball valve,
volume measuring part, T-piece) must be
examined

Groups/boundary patterns can also be
created for pockets

Here, too, minimum and maximum gap
dimensions must be considered

All individual components are measured
separately at 15I/h - 3001/h with the
specially designed flow channel

Then the asymmetry error is calculated
(difference of the single measurements)

Controller—— Thermostatic Baths

Measurement /".
Device —> MID Flowmeters
]

PC / Screen

Measuring section
for investigation
(1 meter)

‘ll-\_
\‘lf‘\




Examples of results of the investigation

Asymmetry error between volume measuring part and 34" ball valve

Volume measuring part

Ball Valve %,

Combination (L/h)

15

30

60

120

300

0.130K

0.058 K

-0.007 K

-0.022 K

-0.015 K

0.116 K

0.083 K

-0.009 K

-0.021 K

-0.017 K

0.089 K

0.080 K

-0.005 K

-0.021 K

-0.017 K

N
\

0.153 K

0.059 K

-0.014 K

-0.018 K

-0.017 K

0.139 K

0.084 K

-0.016 K

-0.017 K

-0.019 K

0.112K

0.081K

-0.012 K

-0.017 K

-0.019 K

0.152 K

0.053 K

-0.021 K

-0.030 K

-0.014 K

0.138 K

0.078 K

-0.023 K

-0.029 K

-0.016 K

W WWMNMNIN | ===

WM (= WM (=W MN|=

O ~N DO | WN|=

0.111 K

0.075 K

-0.019 K

-0.029 K

-0.016 K

Al possible
combinations

are formed

Average Value

0.127 K

0.072 K

-0.014 K

-0.023 K

-0.017 K

Standard deviation

0.021

0.012

0.006

0.005

0.002




Examples of results of the investigation (graphical)

Asymmetry error between volume measuring part and 3" ball valve

0,200 K
0,150 K X
r '+1
o e
g e 3
o 0,100K
< il
(]}
§ 0,050 K -
(7))
< 7
8
0,000 K 5
0 l/h
-0,050 K

Combinations of the different measurement series



Examples of results of the investigation

Asymmetry error between volume measuring part and 5.2mm boundary pocket

Volume Boudary Pocket

measuring part THO04 (min) Combination 15 L/h 30 L/h 60 L/h | 120 L/h 300 L/h
1 1 1 0.297 K| 0.193 K |0.201 K| 0.072 K| -0.022 K

1 6 2 2 0.405K|0.272K |0.168 K| 0.053 K| -0.025 K

1 N\ 3 3 0.377 K| 0.223 K |0.177 K| 0.054 K| -0.024 K

2 ) \ 1 4 0.209K|0.202K |[0.184 K| 0.071 K| -0.019 K
2 2 0 0.317 K| 0.281 K| 0.151 K| 0.052 K| -0.022 K
2 3 6 0.280K|0.232K |0.160 K| 0.053 K| -0.021 K
3 1 7 0.192K|0.212K |0.187 K| 0.081 K| -0.017 K
3 2 8 0.300K|[0.291 K|0.154 K[ 0.062 K | -0.020 K
3 3 9 0.272K|[0.242K |0.163 K| 0.063 K| -0.019 K

Al possible
cornbinations AERDE Vt’f'“é 0.295K | 0.239K | 0.172K [0.062 K | -0.021 K
Standard deviation | ) 069 | 0.036 | 0.017 | 0.010 0.003

are formed




Examples of results of the investigation (graphical)

Asymmetry error between volume measuring part and 5.2mm boundary pocket

0,600 K
A
0,500 K 1
_ 0,400K =2
o xl i 3
*cTS
= \ e 5
e 0,200K \\\
5 ' b, ol 6
0,100 K \\ 7
8
D,UUO K 1 T T T T o,
0 L/h 50 L/h 100 L/h 150 L/h 200 L/h 250 L/h 300 L/h 9
-0,100 K

Combinations of the different measurement series




Example of regulation of
asymmetrical installation
by the manufacturer

Asymmetric mounting (temperature sensor)

The meter can be mounted asymmetric, too. This means one temperature
. . sensor is directly immersed in the volume measuring tube, whereas the other
Screenshot. Operatlng temperature sensor is mounted in a protection pocket. For the lower value of
instructions of a compact heat the temperature difference is then 5 K valid at the respective lower flow limit
meter gi. For this kind of installation the mentioned protection pockets must be used.
Furthermore the national regulations of the respective country have to be ob-
servered.

In this case the dTmin Type of protection Inside diame- Rack length Thread size
s limited to 5K i . pocket T —
: [mm] [mm] [mm]
' J L, 42 Ve
See also the note that the | ™ : /\ 5 46 v
pocket must be installed ; \ gg gg j
insulated 52 50 v
- 52 37 v

*) The sensor pocket must be installed in isolation.

Examples of asymmetrical installation . 29




Difference between replaceable and fixed-connected

temperature probes on the heat meter

Replaceable Temperature Probes

JUMO declares conformity

JUMO is holder of the type examination
certificate

Heat meter manufacturer or user can use
temperature pair without measured values on
the heat meter (only connect it and it works)

No additional measurements necessary

Temperature pair must have the same
connection length

Asymmetry error is added in addition to the
pairing error (EN1434) with

Fixed-Connected Temperature Probes (with characteristic curve)

Customer must declare conformity for the complete meter
(type examination certificate complete)

In his type examination certificate, the customer refers to the
JUMO type examination certificate

Characteristic parameters RO, A, B are sent to the heat meter
manufacturer together with the temperature probe

Possibly additional measurements at the customer necessary
Different cable lengths/types can be combined

No pairing error, since individual characteristic curve

available

- thus there is the possibility to realize dTmin = 3K
with a small asymmetry error.



Einbau von Temperaturfﬂhlern fiir Warme- er¥ ind K 2 | IEra ~
und Kiltezdhler in eine Norihembaustelle : . ‘ wirt | for th Bnergy meters



https://youtu.be/tzJToAUoh0Y
https://youtu.be/6GD0qL-rBt0
https://youtu.be/16AoI9_XelM
https://youtu.be/xBcXbMR-1LQ
https://www.youtube.com/user/JUMO1948

Contact us (JUMO

Simon Miinker Daniel Bott




