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Why is temperature measuring important? Z {5 Bl &5 &

X

One of the most important goals is to prevent the growth of microorganisms.

e R HIRZ — e LAY A & -

« During the manufacturing process £ #15& @2
« During transportation {3& g HAH] 2 560.000

- During storage TEE&1FHAM]

Microorganisms double themselves within 30 minutes. 640.000

AEYITE 30 D EENEIRS - 160.000

40.000
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Why is temperature measuring important? At /B I ER EE ?
@;00 A g 7 ~ Asterllization process kills heat-resistant microorganism.

DA AL U AR -

Pasteurization of food and beverages leads to a reduction of
microorganism. & & AIECEHY B R E BRI ©

Best growth conditions for microorganism. AR R EA EAEH: -

Storage in a refrigerator or cold room leads to low growth of
— microorganism.FEFEVKFEET I E F S B E ERRS -

In the freezer the microorganism survive, but they do not multiply.

AEYIEVRE A - (B g 5H -

© Azemespasens  xylem
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Touch-sensitive- or contactless- Temperature measuring? &= 57 E2 B =18 F
=4

Measure or record? I B3RS0k 2

What accuracy and resolution and what is the difference?/&FE B fIfEITE » B
&5l ?

Measure properly & & HiHl & -ebro-

a xylem brand

ﬂﬁﬁﬂﬁﬂﬂﬂw‘g

GRANDEVER BIOTECHNOLOGY CO., LTD



Coretemperature- or Surfacetemperature- measuring?
R A B CER I H = 2

Both core temperature and surface temperature measurement with thermometers or temperature sensors require thermal contact

with sufficient heat conduction between the sensor and the measured object (solid, liquid, gas).{# FV5 & i+ B8 B S R E il E %0
YA A2 R AT A 7 A B R FI 788 ([ERE - e ~ /S ) ZTREIT I 0 2MEE i B g o

The reaction speed of the measurement also depends on this heat conduction. Jfll &/ i JH FEF th B R A S fE 2V EE -

Media with low thermal conductivity are good heat insulators, so they do not transfer heat very well and the time required for heat
measurement is correspondingly long. EEVGREUERRE & RIFIIEGEREE » RIILEESERA LY > BVHIE AT TR R AHEE R -

Media with good thermal conductivity are poor thermal insulators, transfer heat well and the time required for thermal
measurement is low. S VLTI E S AR EEARES » BEEVT » 2V EFT R -

i

© AzemunmasrnE  xylem
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Coretemperature- or Surfacetemperature- measuring?
R A B CER I H = 2
B A

Selection of the appropriate temperature sensors. &% & E R 1EE E ke

ad

Blunt temperature probes are suitable for measurement in
liquids and gases. #1{i5E L& PREEE H R BE AR i8R HH & o

e
Blunt temperature probes reduce the risk of injury.$fiF IR £
R D S AGH E G o
:- — —
e

O AzeuppnaERcs  Xylem
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Coretemperature- or Surfacetemperature- measuring?
R A B CER I H = 2

Selection of the appropriate temperature sensors.; &% & 5EHY
Vi S AR o

— L —————
Pointed temperature probes are mostly used for core
temperature measurement of solid foods such as sausage,
meat, cheese, bakery products, etc.225E R EEIES FARER -
PIAR ~ I ~ MRS E L E R R AT DR A E oy
Measuring in liquids and gases are possible too.tr] LRI &&
HEASEEE o
Pointed temperature probes increase the risk of injury. 5258 & % _ ﬂg_!__
PREA S I 02 R e o -

© rzemesnasens  xylem
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Coretemperature- or Surfacetemperature- measuring?

NV y YA EEVHI =
%0 Bl GR AE A = 2
Selection of the appropriate temperature sensors.
R AR (R -

17

Surface temperature probes are available in various
designs, e.g. ZXHNGE HREAE 2 ML AT Al (A& > (lal

- Paddle probe for flat surfacesH > - 1H 4 2 FE5HE

« All purpose surface sensor for heating plates, heating
pipes, boilers etc. F INEM ~ IIZVE ~ HMEFHIEH
KRIAEAS o

« Angle probe for hard-to-reach surfaces/H i & L& Fz
I Z2 T Y A B FEEE

« Magnet- surface probe fi i #£5E

xylem
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Coretemperature- or Surfacetemperature- measuring?
AN E R IR b=

Selection of the appropriate temperature sensors.

R AR R -

Temperature probes which are mounted directly on the measuring

device enable one-hand operation. B Z- 45 1F 10| & 2% i b AR B 5 H
A LU F o

“owa-
Lt J
L]
n
=
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Coretemperature- or Surfacetemperature- measuring?
2O AT BCER G I = 2

}%eégction of the appropriate temperature sensors.;E{E & EH B E

Temperature probes that are mounted on the meter via a cable
éq%g{gvo-handed operation.;EAEE IR E LR EHFETRE

—
D AzEmuspasEna  xylem
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Touch-sensitive- or contactless- Temperature measuring?

AR e BT ey i T 8

21

b

?

In addition to contact-sensitive temperature measurement, the surface area of a substance can
also be determined without contact by measuring thermal radiation, provided that the emissivity is
known with sufficient accuracy.f® T SERGERERIR » JIREESZEA » WERIZE 0T DU EH & 2
RS LIIRRRE 7 ORI T (R BB R AR a1

i

The measurement is done e.g. with a pyrometer or a thermographic camera. | &5 » F141 L
E AT MG o

lem
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Touch-sensitive- or contactless- Temperature measuring?

R T B E Al TV B &= 2 BRI T

Table of certain known
emissivities

In the case of hon-contact temperature measurement via thermal radiation, the N i
following points can lead to measurement errors: {t @ ARG T FEEAB IR AT H]  MeedelEnissivy 814
EIVEDLT > LU &R ] ae & S 80 & 2. Ok a
« Different or unknown emissivities of the measured objects. e ot
RRIPIRER A RIBOR RIS ZR o o ot
Copper, polished 0.03
* Reflections of extraneous radiation from smooth surfaces. Copper oidued o408
R E R R TR RS S8 -  —
. . . . . Concrete 0.95
» Self-radiation of the air between object and optics. e _ 0%

N A =oF /= M-
VIR T P T2 S0 F i - o T
Rubber 0.95
Limestone 0.98
Wood 0.9-095
Cork 0.7
Graphite 0.7-08
Ceramics 0.95
Gravel 0.95
Paper 0.95
Cloth 0.95

Sand 0.9

Snow 0.9
Potter's clay 0.95
Water 0.93

smns  xylem
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Touch-sensitive- or contactless- Temperature measuring?
iR\ BT e Uy B & 2

Advantages and disadvantages of the different measurement methods.~[5]i8I & 77 7% {EHR 2,

Contact- Measuringf@B A& Contactless- MeasuringFEEZE=AIE

Very high accuracy is possible JE EHIFE & Al HERY Less accurate. Mostly > 1K S KH#ERE - K% > 1K
Low risk of measurement errors Al & #&25 EfH(K isk of measurement errors is bigger 8 &35 7 1Y JE g 5 A
Measurement takes time JHIl & 2 Z [ Very fast measurement JE & [FER I HI &

Contact or penetration of the probe can damage or even destroy Goods are not attacked &Y~ I E
the product. BT EAEE Z7E Rl RE & 1B H: R B A o, o

Possibility of core temperature as well as surface temperature Only measurement of surface temperature possible
measurement 1% /L B AZR NG BRI &Y AT RENE HegHl =R R E
Probe need to be cleaned between measurements to prevent No risk of cross contamination %78 A& Y.{5 4LaY [l

cross contamination. Il & 5138 BEVERERE LA (EA Y54 -

© rzmmpEnsRs  xylem
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Measure or record? JH| &5 2308k 2

25

With the measuring instruments described up to this point, physical measured variables, in this case
temperature, are recorded selectively at one point in time. This means you record a single
measured value and use it to check e.g.Z| It Ay 1F il (58 AT 2 EE RS £ — (BRI EER B A0 8%
P ES R - EERIBDL N AIRE o EEWRE EEC (R R EE H e mE - #ia

Did the frozen goods arrive cold enough upon delivery?{5 i &%)
ER BN BT

Is the food delivered hot enough?

B BN S0EE?

Is the frying oil at the desired temperature ?Fi/Fil & &5 R AT
T 2

s the wine at the right temperature iR & & 75 & E?

/
S

Is the smokehouse preheated to the correct temperature?
SR A TRELE R VRE 2

And so on.ZE%E o




Measure or record? A &% & 205% 2

26

Sometimes, however, it is also necessary not only to record a single measured value, but to record
data continuously, at a defined interval, over a certain period of time. Use cases are e.g.?X 1 » HFFA

(BT ARk B A R - i ELE TR BER € R el e P LU SRV F el el i s e B - (E AR an B4

Here you would select a data Iogger

e RS BURR Sk A

Production process where certain temperature ranges must be maintained over a certain period of time
during smoking, cooking, frying, pasteurizing, etc.e fE/EEL ~ &L ~ JHIF ~ BERERESEEET » LEE—
TE IF RIS PRASF— B T P R (R A A AR
Warehousing, where raw products, intermediate products or the finished product must be stored under
defined temperature conditions. fE&{7& * [EFTEL ~ T m BB A B R E VR B e 1 T A7

5 S g o

I

Transports where the temperature must be monitored../,/H &

xylem
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Measure or record? B &35 230 5% 2 &) AZENRIBRASIRLE

Data loggers record the temperature, or other physical parameters, at a defined interval of X seconds, minutes or
hours over a certain period of time.
These data can then be analyzed on the computer and reports can be generated with which it can be proven that e.qg.

ERAC St (ERF R RIER PI LA X FD ~ g Bl NIRP Y T8 2R R aC Sk Bl =L Ath P B 22 8 -
IR A] LITERT B B AmE SEBUR I AR pliel o » iR dosle &y ] LAGERAGIAN -

« The correct temperature was maintained during the manufacturing process.{f#45& @2 R FF (EHEREE
« The goods were stored under the correct temperature conditions. &Y F AT EERFNREIEMAET -
« The goods were transported under the correct temperature conditions. &Y/ 1 1F TR (6614 T & -

-« There was a homogeneous temperature distribution in the warehouse or other premises. & & B EH A5 AT Y

T =) o

xylem
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Why is temperature measuring important? & R EHIEREE ?
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What accuracy and resolution and what is the difference?

{HRERERERIMRRES » TR 2

In the technical data of digital measuring instruments and data loggers, you often find information such as: & H| & {F &3 1
BE L sk en I RITER T - EEREHEILINMER ¢

Accuracy¥EffElE: +/- 0.5 °C

Resolutionf#ffE: 0.1 °C.

But what does that mean exactly and what is the difference.{HiE 3t & =k E 8 » HHEEEA -

The resolution indicates what the display can show. Some devices have a display where only one decimal place can be
specified, others have two or more decimal places.# T Efa~#E an Al L RHIAZ o FELLES w8 m Haefa € — 1/ K
(3L » T EoAth s i R B WA B 5E 2/ N -

Below are some examples of what can be displayed at given resolution. L & A TE AT T 7] LLEE TS HY N A B — L] o

Resolution &7 E Display §E~

0,5 °C 20,0 °C, 20,5 °C, 21,0 °C, 21,5 °C ...
0,1°C 20,0 °C, 20,1 °C, 20,2 °C, 20,3 °C ...
0,05 °C 20,00 °C, 20,05 °C, 20,10 °C, 20,15 °C ...
0,01 °C 20,00 °C, 20,01 °C, 20,02 °C, 20,03 °C ...

© AzEmpzEnEEss  xylem
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What accuracy and resolution and what is the difference?

T TEENG AT » BT Rl 2

However, the accuracy of the measuring device has nothing to do with the
resolution. For example, it is quite possible for an instrument to have a resolution of
0.1 °C, but only an accuracy of plus/minus (+/-) 0.5 °C.2RTf » 10 & &% kS B Bl
FEAERA o a0 - EERRATRERR 0.1 °C By HHZR » (EXEEE{E A 1E/ & (+/-) 0.5 °C ©

The accuracy indicates how far the measurement result may deviate from the actual
temperature. g % [ 2l AL RELE PSR AR 2 -

For a measuring device with an accuracy of +/- 0.5 °C and an object temperature of
20.0 °C, the display may therefore show numbers between 19.5 °C and 20.5 °C.[#]
It SRR B +1- 0.5 °C B8R A 20.0 °C HUHIEE%0H » BB R g R/t
A 19.5 °C 1 20.5 °C ZfHRIELT -

In most cases, thermometers with a higher accuracy are used in laboratories, and
of course also as reference instruments, while lower accuracies of +/- 0.5 °C, +/- 0.8
°C or +/- 1.0 °C are used in production and during storage and transport. The
operator and thus mostly the quality management is responsible for defining the
limits EXZ EIEW T > fFEEESINEEETARNERE - EAHEREES > E
FEERAY +/- 0.5 °C ~ +/- 0.8 °C B{ +/- 1.0 °C FINEE L R AE BRI ERREFE A+ o #
FENEEEHE AN TEEa T ERRE -

_—
Bns  xylem
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What accuracy and resolution and what is the difference?

T TR L AR RE - B AT EE A 2

Most companies today use quality assurance systems such as ISO 9000 ff, QS
9000, GxP, FDA, etc. which require test equipment monitoring and thus regular

~|

calibration of the test equipment to ensure the accuracy of the devices. &5 KB wvemswacmmeons xylem
/_\:J %B 1£)EH ﬁ‘ﬁ%,f%i%fﬁgﬁ 1§”ZZD ISO 9000 ff QS 9000 GXP FDA %}‘ L_ﬂ:b Hﬂ% Deutsche Akkreditierungsstelle GmbH “ﬁ'ﬁm (( DAk}‘(Sw
7 TLETAIEAR R E TR P2 - (R AR BB e T e HARCHE > DU PR A (i) YEHE

'I\$ Deutschen Kalibrierdienst

In most cases a distinction is made between: fE XZHUIFEN T » WM& ZEIEEER]

« A calibration according to ISO 9000 ff. and
fRI% 1SO 9000 ff SEITHUE » FI

* An accredited calibration according to DAKKS specifications in
terms of DIN EN 1SO 9001 and DIN EN ISO/IEC 17025.1E#5
DIN EN ISO 9001 #1 DIN EN ISO/IEC 17025 H DAKKS R #g
ETHIFR AT FCHE o

© AzmpnRaskena  xylem
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Measure correctly. [EREHTHIE Optical with FEFEE TLC + TFI

For optimum measurement results, the following should be considered: 2/

A ERG R - ES L TR

Make sure that the lens is clean before measuring. Carefully remove dust or dirt with a

lint-free soft cloth. | ERERERIEFIR o AN EEERECR/ NV IIERRIKEESSTE -

- The meter should acclimatize after being moved to a room with a different temperature. {3

RILEN A AR 1 P [ 1% R 2 e A

- Make sure that the measurement takes place within the distance specified in the technical

datta. i PRAEH TR 145 78 HY R HIE P E T &

- Read the temperature after the indication on the display stabilized. (F&8 5 _FAYFE T IEE
E@Hﬂ/ﬂnﬁ?

O AzEmpEEAEErE  xylem
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Measure correctly. [EfifEHIH| & Optical with &2 TLC + TFI

36

Do not measure too far away 1~ & K=

. TIEHe
H AT hf incorrect
very good good
-_-—_-——Q
Sensor [

— =)=
REIE Measured item  Measured item and Measured
is bigger than  measurement spot item is smaller than
measurement spot are the same size the measurement spot
wrR R E A eEy SRl ERE R, HCHITEH /NI RS
9 R 1R

3 cmto 10 cm is a good measuring distance.3 83712 10 A7 —{EAR AT & B o

GRAN DE E BIOTECHNOLOGY CO., LTD.
_— Let's Solve Water
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Questions when choosing the right measuring device

Important questions to ask when choosing the right thermometer or logger:

- What is the measuring range (or, what is the lowest and what is the highest
temperature | need to measure)?

- What accuracy is required?

- Should the core temperature (in the medium/material)
or the surface temperature be measured?

- Is athermometer or logger needed?

- In which medium/material shall be measured?
- Do | have to have a pointed probe to pierce the material?
- Is a blunt probe sufficient that | can immerse in a liquid?
- Does the probe have to be specially protected because | have to
measure in an aggressive medium such as an acid or an alkali?
- Is a device for one-hand or two-hand operation preferred?

O AzEmpERnEwaE  xylem
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Questions an
AnswersF:ﬁxEéE RS

Welcome to send questions to
HOLsE

GRANDEVER BIOTECHNOLOGY CO., LTD.

KREMMEhiﬁﬁﬂH

Valuable contrlbutlon to the power and smence commum%
t Io

11471 2t HRGEFTERIR 2735657112

1F., No.6, Ln. 273, Xinming Rd., Neihu Dist., Taipei City 11471, Taiwan (R.O.C.)

S
vpi Ll

IRF5{EEFax : (02)8792-3761

- r- N, . Z _”
EF{EFEEmail : info@grandever-biotech.com.tw E" it . y 2 ) a Xy lem bra I"'Id
‘A S8t Website: www.grandever-biotech.com.tw [E]ci=3a; "






