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Author’s note

Contemporarily manufactured equipment provides intuitive operation holding the users
back from thorough analysis of its operation. This phenomenon is evident and at the same time
desired, owing to rapid and dynamic technological development. New inventions and PC software
stand for ergonomics of use and simplicity, both of which are a result of advanced know-how (al\m
involving group of engineers. When it comes to determination of sample weight by means of high
resolution balance, the case is likewise. The balance seems to be unsophisticated measuring
device, whereas in practice it comprises extremely precise transducer, an outcome of hours oi

work of R&D departments. _l |

Quite simple, when approached from a manual perspective, weighing process, depends on
several factors powerfully effecting a weighing result. Both, the affecting processes and relation . )
between them are not commonly known to a regular user. This document provides relevani_______ |
guidance that may turn out to be useful.

L.
A

Research Laboratory Manager
RADWAG Balances and Scales

Stawomir Janas
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1. Introduction

Measurement usually lacks accuracy which is mainly caused by imprecision of measuring
equipment and applied methods. Such situation concerns electronic balances too, regardless of
their design or resolution.

WLl

methods are of the great importance here as well. The users practically do not notice any
problems while using low resolution balances (< 2 000 000 d). In contrast, for measuremen
performed by means of high resolution equipment, it happens that user expectations collide _|
reality, i.e. not good enough measuring capacity possible to be achieved for particular ambient
conditions. Being able to understand the mechanism and processes occurring in-cours_e_l Q_f_l
measurement, is a key factor allowing to analyse and design such weighing systems and methods
that may satisfy even the most demanding requirements. b

Satisfying results do not depend on the construction exclusively, the ambient conditions and used) ’

-

2. Installation At The Workstation

_I
Installation is a process in course of which balance operation parameters and working
conditions parameters are optimized in order to provide possibility of obtaining satisfying -)
results, i.e. results within specified tolerance. The respective tolerance limits shall be
determined with regard to actual requirements resulting from analysis of sample welght
variation, accuracy of technological processes, etc. Taking the above into account it usuaIIy
happens that the reading unit for a particular balance is one order of magnitude lower when _|
compared to the demanded measuring accuracy. Such technique must be applied due to an
effect of repeatability and linearity errors and due to errors being a result of an applied method.

-

If the said above requirements have not been defined then conformity with parameters declaredJ J
by a manufacturer shall be tested. Assuming that it is possible to obtain exactly the same results is |
quite an optimistic approach. One of the most decisive factors when it comes to the test result

are ambient conditions of the workplace, it is almost impossible to provide exactly the same |
conditions twice. Being aware of relation between ambient conditions and the test result is a
starting point for discussion on optimization of the following: balance, working conditions, ™™
methods. The said three factors must be optimized in order to assure the most precise results
Exchange of information and support of the manufacturer are basis of optimization.
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1. Workstation

Workstation localization is usually determined in advance, it is a rare treatment that a user may
decide himself/herself where to place it. It is more frequent to optimize the workplace using draft
shields rather than to move the balance elsewhere. While selecting a respective place for the

balance, microbalance especially, it is necessary to take the following into account:
= The workstation cannot be located near air conditioning devices being a source of air

drafts. A solution to strong drafts might be air stream dispersion, performed by means of

more than one discharge channels.

Fig. 2. Laboratory — air conditioning system

» The balance workstation must be stable, the device shall rest on a ground-supported
counter rather than on a counter fixed to the wall.

= The device cannot be located in drafts neighbourhood.

= |tis not recommended to place the halance next to windows.

carried out works.

WIS

Fig. 3. Workstation location

The laboratory room size shall be respective to number of employees and amount of

Ground floor is more recommended than other locations.
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2.2. Acclimatization

)L

In course of installation balance indications and working conditions are observed. One of the mc
significant issues is the amount of time needed for balance acclimatization. The said time is
period within which balance temperature becomes stable for a particular place of operation. The
greater the difference between balance temperature and workplace temperature, the longer t!
temperature stabilization period. Actually the period about few hours long, therefore PRECI.
weighing tests are possible to be performed on the next day. The below figure presents balance
temperature variation in relation to repeatability of indications.
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Fig. 4. Balance parameters change over acclimatization period

Correct balance operation requires thermal stabilization of the whole design. Such therrr
stabilization is reached within considerably long period of time, for microbalances it is even more
than 10 hours. It is possible to use balances during the stabilization period, nevertheless one sh
be aware of the fact that for such a case, metrologically important parameters may significan:
differ from what the manufacturer declares.

After plugging the balance to mains, its user is certainly interested in its look, but evidently it is its
operation that matters the most. The first assessment usually concerns two parameters, namely:
= Stability of indication,
= Ability of getting back to zero.
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Throughout acclimatization both of these parameters may not be comprised within permissible
limits. Certain instability of indication may be expected, its degree dependent on temporary drifts.
Upon taking the load of a weighing pan the balance indication does not have to equal zero. The
noticed deviations are not too high, few reading units usually. While operating the balance during
acclimatization it is recommended to use zeroing button more often. More frequent adjustment
is as much required, this owing to possible change of balance sensitivity (internal heating process).

It is assumed that for stable conditions the acclimatization process shall end upon reaching stable
temperature. What if working conditions are not stable, e.g. considerable temperature difference
during day and night?

1. GO0

It is definite that internal temperature shall oscillate like ambient temperature does, with certair
delay. External microbalance design isolates its weighing module from the working environment,—.
therefore even significant temperature variations may be of marginal importance. Due to
divergent dynamicity of this phenomenon it is difficult to estimate the effect it exerts on the
measurement result. Therefore it is better to maintain stable ambient conditions.
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Fig. 5. Microbalance design, weighing module external (b) and internal housing (a) J ——l



3. Operating Conditions

By operating conditions one shall understand any factors relating to the balance working
environment, these are:

=  Temperature variation dynamics,

=  Moisture content variation dynamics,

= Speed and direction of air flow,

= Possibility of vibrations occurrence,

=  Unbalanced electrostatic charges around balance and a sample.

LCQOLLL

o) ==

Some technical documents contain information on the above listed factors, unfortunately net*
many users are able to record dynamics of their variations. Such detailed control is not necessz e
for most measuring devices. This influences the adopted approach. J ’

-

Fig. 6. Temperature variation dynamics (I- stability period, 11 — dynamic changes period)

Providing working conditions that allow the best possible measuring performance is a sta
operation. It is always difficult to estimate how much does variation dynamics of ambien
conditions influence the measurement. The most basic test concerns balance indici_b |
repeatability, the said test means determination of standard deviation being an ocutcome of serie-
of measurements. Knowing the standard deviation value, one may consider whether it is possik g™ )
to obtain even lower rate. It is worth to mention that obtained standard deviation is a ra
value and several measuring series could provide more information on this parameter.
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In practice it turns out that trying to make the workplace an ideal one is nothing more than just
theory, most users simply do not care. Therefore it is advisable to familiarize section on “Ambient
conditions effect” which shall help one gain at least elementary level of knowledge on influen
of ambient conditions on measurement indication.

\/\!

It is worth to be mentioned that correct operating conditions for microbalances are a result
used design solutions (air conditioning, tables) which add to infrastructure of the room intende *
for weighment performance. The room size is a key factor here.
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4. Measuring Capacity — how to obtain precise measurement

This seemingly simple issue turns out to be a bit sophisticated problem in reality. It is due to the
fact that measuring capacity, understood as “ACCURATE” and “PRECISE” measurement, is a sum
of many factors.

PRECSE, IMPRECISE,
NOT ACCURATE NOT ACCURATE

PRECISE, IMPRECISE,
ACCURATE ACCURATE

Fig. 7. Accuracy and precision in metrology

In order to determine sample weight, one has to assume that the obtained result is both, real and
accurate. In order to provide confirmation for the above mentioned, it is necessary to check
balance indications by means of mass standards. The procedure is quite simple. First, balance
adjustment must be carried out, next a respective mass standard shall be put on the weighing pan,
i.e. such mass standard, weight of which is contained within weighing range for a real sample
weight. If balance indicates correct mass standard weight (including its error) then it is certair
that the sample weight will be estimated correctly as well. Even serious deviation from an

.

L
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expected value, indicated in course of mass standard measurement, may be used for _’ |

determination of real sample weight. This deviation shall be treated as a systematic error.

The main problem while checking accuracy, is the necessity of having a mass standard
characterized by an appropriate accuracy class and weight value (equal to sample weight value).
This problem is one of economic origin since mass standard purchase and maintenance costs are
high. It is assumed that as a result of service adjustment processes the balance is characterized by
a linear relation, therefore it is enough to test it by means of one mass standard. Its weight may
be freely selected out of 2Max + Max range. Such approach does not take into account the effect
of linearity — which is assumed to be of minor importance.

The above described solution is used quite often for daily, simple tests. Despite theoretically
linear relation between an indication and the loading, it is recommended to check the readings by
means of mass standards of weight similar to weighed samples. This may prove that balance
accuracy is indeed correct as far as its weighing range is concerned.

Those users who operate the full weighing range, may find documents on Quality Control highly
useful. A good example of such documents may be those provided by Radwag, like Q.C. Test
Report.

11
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Q.C. TEST REPORT

RADWAG WAGI ELEKTRONICZNE
Bracka 28, 26-600 Radom, Polska
www_radwag.pl
Product specification
Model PS 1000.R2
Senal number 441035
Software version 300

o " | ‘ II\ |

Test ambient conditions

Temperature

Humidity

Pressure

3°C

51%

1001 hPa

Certificate number 441036
Date of issue 10.152014
Max capacity [Max] 1000 g
Readability [d] 1mg
Verification interval [e] 10mg
Date of test 10.15.2014
Time 1121

—J\/

New design of Q.C Test Report



Estimation of measurement precision is much easier since it is characterized by repeatability of
indications. It is possible to speak about a precise measurement when exactly the same or
insignificantly different results are obtained. This test is performed by means of mass standards,
although it may be carried out using any object of constant over time weight. This is an ideal
solution for those who want to determine repeatability of indication for a packaging, glass flask,
initial sample weight (differential weighing), clean filter (differential weighing) etc. usually 6-10
measurements are performed and standard deviation is calculated out of the measurement series
according to the following formula:

LeC Q11

sd = (1) |
ee <
where:s —standard deviation
Xj — successive measurement
x — arithmetic mean of a series of measurements J

n —number of measurements within measurement series

It may happen that an exceptional situation occurs during the test — i.e. all the measurements are
of equal values. For such an instance standard deviation is calculated according to the following
equation:

Sd=0,41 d

[LCLC

d - reading unit.

. -

The measurement precision depends on repeatability of indications, and on the following:
= ambient conditions (dynamicity of changes)
= manual and intellectual skills of the user (knowledge, abilities, shock-free measurement)
= test duration,
= used equipment (the measurement is sometimes performed by means of an under-pan
weighing system, not necessarily the weighing pan) -

"9
7

L

The best measuring capacity therefore may be perceived as
e repeatability od indications, when ,precise sample” weight is of no interest to us. This
occurs during differential weighing where difference of sample weights is crucial
(weight before and after the process end)

e Qaccurate and precise measurement, which takes place when one is to measure
determined weight value of a particular sample
It is advisable to select such balances for respective procedures that provide compliance with
weighing accuracy requirements, simultaneously assuring that some reserve is left. This is to be
done by assessment of technical specification comprised within product folders. Even for this kind
of approach, measuring capacity shall be determined in a workplace characterized by ambient
conditions existing there typically.

VARGAR
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4.1. Analysis of measuring capacity |
There are two decisive parameters when it comes to measuring capacity: repeatability €
indications and linearity. Problem of eccentricity may be omitted owing to adopted testin,
methodology — i.e. the sample has to be placed in the very centre of a weighing pan each time. It
is assumed that the eccentricity error for such methodology is relatively small, few reading uni ) \
Deviation being a result of indefinite drifts of zero indication may be minimized and this is carrit )
out through zeroing procedure prior each measurement. Effect of weighing result variation
resulting from sensitivity drifts may be considered to be insignificant when measurement takes
little time, about 6 — 15 seconds, and when the balance adjustment is performed periodically.

Ay

XA 52.3Y Semi Micro-Analytical Balance

= Max capacity [Max] 52¢g [ er J
= Readability [d] 0,01 mg i J J
= Repeatability 0,01 mg s
= Linearity +0,03 mg ! ‘i A |
it
For this balance it is possible to measure sample ' ) N
weight with readability of + 0,03 mg, it is due to the ‘ S )
linearity error it is characterized with. This means " - .
that for a sample weighing 12,65446, the weighing ) E |
result shall be included within the following range:
12,65443 g + 12,65449 g. e

MYA 5.3Y Microbalance

= Max load [Max] 5g

= Readability [d] 1ug
= Repeatability 1ug
= Linearity t5ug

For this balance, the sample weight may be measured with tolerance of 10 pg, i.e. for weight o
12,654465 the weighing result shall be included within the following range:
12,654460 g + 12,654470 g.

Balance linearity is a decisive parameter when it comes to accuracy of sample weigme.
determination. This is fundamental information for those whose task is to determine preci

sample weight. For processes wherein weight variation is crucial, i.e. processes where the san

sample is measured several times in a row, repeatability of indications is more importame.._
parameter. Measurement deviations should not be taken for uncertainty of determination of the )
values.

14



5. Ambient conditions effect

Regular microbalance user believes that the place he or she has appointed for the balance is the
perfect one, if not 100 percent perfect then at least enough adequate. When problems start to
occur, his or her first thought is “the balance operates incorrectly — it must be damaged”. Trying
to find source of faulty operation, may turn out to be too difficult for the user, this is mainly due
to the fact that the problem may concern the following:

= balance (damages),

= working environment (extreme variation), or

= samples (e.g. absorption, electrostatics).

LeC QL1

Only observation and analysis of both, weighing process and type of a sample may make one.J
conclude on the problems source. This section provides information on typical problems,
nevertheless it does not supply the reader with complete list of possibilities.

7
“—
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1. Workstation and its location

Size of the room where the microbalanceis to be operated shall be optimal with regard to:
= number of employees working there and
=  scope of preset operations.
Theoretically simple and clear dependence may turn out to be quite difficult for interpretation,
especially when combination of information on workplace and of knowledge on weight
measurement is required, and when dependence between these two has to be transferred to
accuracy of weight analysis. One may go for simplifications as follows:
a. smallroom = small number of employees
b. small room = problems with maintaining the conditions stability when air conditioning
operates in an automatic mode (air drafts, overshoot)

NLCL

L~
s

The said dependences may be verified and adjusted in course of microbalance installation. Then
and only then it may be observed if room size influences measurement result significantly or not.._’ __'
Prior installation process it is advisable to collect as much information on the workplace as

possible. Based on the collected information some user prompts shall be provided, the instruction € )
must inform about operation and additional equipment to be used (supplementary draft shield '
anti-vibration table, THB-R module for ambient conditions monitoring purposes). If this is only
possible the balance shall be located in a place free from regular air flows, source of which are
vents, windows or moving around personnel.

2. Personnel

Operating microbalance requires no more skills than operation of any other weighing equipment.
The main difference is the microbalance design, it is characterized by a narrow weighing range
(small Max value) and by small reading unit (d=1pg or 0,1pg). With regard to the above it shall be
noticed that any weighing pan shocks may cause weight measurement errors therefore used
weighing technique is an important factor. Gaining respective skills when it comes to weighing, is
possible only by practice, knowledge is not enough. Awareness of how other factors, relating to
the working environment and to the sample, effect the process of weight measurement is really
useful, especially in case of balances with high resolution.

YV W
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5.3. Workplace temperature

1L

Workplace temperature issues shall be approached from two different perspectives. The first one
concerns the room and its temperature, more precisely dynamics of changes occurring in cour
of 24-hour-long cycle. The second in turn concerns balance construction, more specifically |
internal temperature. Temperature stability depends on changes that take place within the whole
laboratory space.

:
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Fig. 8. Diagram of temperature changes occurring within 24-hour-long cycle, easily noticeable temperature growth
starting at 6 a.m. is a result of personnel presence

ClL¢

Optimal solution shall be such one that guarantees constant temperature value for a room
intended for weighing (independently from the room size). Stable temperature shall |

understood here rather as insignificant temperature oscillations around the specified value. Qui*
important concern arises from the above, namely how much shall the temperature oscillate.—l
Trying to find the best possible answer one needs to know that:

- =

™

=  migration of heat from the working environment to the microbalance weighing module i>J )
significantly slower owing to use of internal and external draft shields,
= extreme temperature variation causes small indication drift, which may occur as lac

zero indication upon taking a load of the weighing pan, ;H
= sample measurement takes little time, about 5 — 12 seconds, this means that dri of

indication resulting from temperature variation may be of marginal importance. — )

i

Being aware of the above, it has to be concluded that dynamics of air temperature chan
Laboratory of the order of 1 + 2°C / hour, do not affect weight measurement.
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Microbalance temperature stability is an effect of both external temperature and balance self- &
heating. This process is a result of systems of electronics operating inside the balance. Practically
each microbalance comprises two main components. One of them is the weighing module

equipped with an electromagnetic transducer, the other one is an LCD display featuring ) N\ ’

K
3¢
5.3.1. Self-heating |

communication interface. These two components have to be separate in order to provide stable
temperature of a weighing module. This requirement does not apply to the other component, see
the thermal images below.
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Fig. 10. Operator testing the balance '

On plugging balance to mains one may observe difference between workplace temperature and
weighing module temperature. This shall be particularly noticeable for balance transported from
a place where the temperature was dissimilar. In order to ensure repeatable measurements one J

shall wait a respective amount of time, i.e. as long as it takes to reach temperature stability of the '
weighing module. One may ask “How long shall | wait?”. To such posed question there are two

answers: J |

1. If the user wants to be 100 percent sure that his or her device is stable, the tests shall be )
performed 24 hours after plugging the balance to mains (providing that laboratory
temperature is stable.

Fig. 9. Microbalance
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2. Microbalance may be used after 3-hour-long or 4-hour-long period of time, but then
zeroing button must be used more frequently, automatic adjustment performed more
often and it must be remembered that repeatability of indications may vary from what has
been declared by the manufacturer.



NOTE

In order to observe whether the balance has reached stable temperature or not one may use
ambient conditions module, such one that is comprised within 3Y series microbalances. Ups
pressing ambient conditions icon, the module displays values of current temperature, moistu,
content, atmospheric pressure and air density.
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Fig. 11. Ambient conditions module J

Different colours of icons inform whether:
=  max value has not been exceeded,
= temperature or moisture content variation dynamics is not greater than the limit va'rLe—l

0 0 —
00% 001

H < 85 % H>85% H < 85 % H>85%
T<35°C i <35°C T>35°C T>35°C
AH < 10%/h AH > 10%/h AH < 10%/h AH > 10%/h
AT <5°C/h AT <5°C/h AT >5°C/h AT >5°C/h

Fig. 12. Ambient conditions module icons — colour designation

Time period for thermal stabilization depends on difference between balance temperature and
temperature of room intended for weighing procedure performance. The greater the differenc
the longer the time needed for stabilization.
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- 8 Systems for temperature control

Some standards specify temperature range appropriate for the laboratory needs, e.g. 20 °C +1 °C
according to EN 12341 standard: “Air quality. Determination of the PM10 fraction of suspended
particulate matter”. Means of meeting this requirement has not been specified therefore it may
be freely adopted, nevertheless one has to be aware so as not to introduce too much air flow to
the laboratory space while trying to provide stable temperature. This turns out to be quite
complicated issue. Various limitations such as cost and available room, cause that air conditioning
is one of the most frequently used solutions. Unfortunately air conditioning is almost always a
source of heavy air flow acting against correct measurement indication. For such an instance it is
advisable to apply supplementary draft shield which limits air flows within balance
neighbourhood. Draft shields have been commonly used for devices other than microbalances._|
Sometimes it happens that relocation of the workstation is helpful, providing that the new place is
free from strong air flows.

NOTE I

1. Temperature stability may be reached by means of natural air circulation. Attempts to =
reach stable ambient temperature within a specified temperature range, i.e. 20 °C + 35 °C,
shall be made.

LeC QL1

_‘
)
A

C

3. Accuracy and variable temperatures influence

Thermal stability for the workplace and for the balance is a need. Unfortunately it is sometimes
impossible to provide stable temperature which results from external conditions. What do
temperature variations mean for measurement performance?

C|
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It is worth to remember that each weighing device is a system of mechanical components. As it is
commonly known, according to the laws of physics the components may shrink or extend as an
effect of temperature variations. The said processes may show the following results:
= Drift of indication
Dynamics of measuring system variations noticeable as slightly decreased or increased o —
indication for an unloaded weighing pan. Each modification of the state, e.g. from 0,000
to 0,003, is zeroed prior weighment, this means that each weighment starts with so called -~ )
“precise” zero value. Since this process applies also to the measurement result, therefore
it must be remembered that the said result may as well be affected by drift errors. This
explains why repeatability for unstable conditions is worse that repeatability obtained for
stable conditions.

Lm

= ©Maodification of balance accuracy
As it has been presented in the graph (Fig.13), balance adjustment can provide respective
accuracy. Between adjustment processes, insignificant drifts of accuracy may occur,
nevertheless their detection is impossible since the said drifts are comprised within
balance repeatability range. Noticeable deviations of accuracy, being an effect of dynamic
ambient conditions changes, are eliminated by means of automatic adjustment (green
colour).
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Fig. 13. Correction of accuracy of indications by means of automatic adjustment ‘
NOTE |
1. Temperature variation apart from being a cause of weighing module size changes mlay—
influence characteristics modification of both, electromagnetic transducer and electronics. J

As a result of the above mentioned, the balance accuracy may worsen, the sample may bel® T
weighed with a more serious error. This calls for need of automatic adjustment eliminating |
the error. Automatic adjustment is a standard solution of all Radwag laboratory balances.

2. Using the balance in various temperatures requires a bit different approach to the
methodology of weight measurements. Adjustment shall be performed more often, prior) . '
the measurement most preferably.

|
—

5.4. Moisture content and the weighing process |

Moisture content of the laboratory may be controlled and adjusted by means of humidifiers and® ™ J
dehumidifiers. Increasing humidity of spacious areas is not a challenging or complicated process. | J
Quite contrary to humidification, the drying process is much more time-consuming one. It is much’
less sophisticated to generate a required amount of moisture content than to filter the particular |
amount of air in order to provide decrease of its humidity. Commonly available literature informs
that low humidity favours electrostatic charges formation. Occurrence of electrostatic ch es——l
may interrupt the weighing process. This makes manufacturers provide specification and
guidelines for working conditions: humidity range of 40 % + 85 % (non-condensing conditions). -~ }
——
For balances with high resolution, microbalances, ultra-microbalances, it is recommended to
maintain stable level of humidity. This is due to balance design mostly and the way it operates.
The input state of 0,000000 g is a result of weighing balance components such as weighing pafy.._
levers, coil etc. If the said components weight is constant over time then balance indication for an
unloaded weighing pan shall be 0,000000 g almost continuously.

—
If the amount of moisture content increases then humidity absorption process may occur, ths/
means that the moisture is absorbed by balance components which adds to growth of theirs.
weight. The initial steady state gets disturbed and one may notice insignificant drift of indication. )
This is quite slow process nevertheless it does influence the weighing result (especially when Tt
comes to balances with d=0,1 pg). The described issue is almost meaningless for typical analyticV
balances with reading unit d=0,1 mg.
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Humidity absorption process relates to samples as well, among the samples there are powders or ’_'
cellulose filters. While being weighed the samples put on weight quite fast therefore '
unexperienced operators may get impression that the balance operates incorrectly.

<o Nima — N JJ

Fig. 14. MYA 5.3Y/F — cellulose filter of 90 mm diameter _J '

Maintaining stable level of humidity, e.g. 50% + 5%, requires use of humidifying and
dehumidifying system. These two should be coupled but even though the problem of nominal

value readjustment would not be solved. The described system is a highly complicated one and it

must be adopted to the room size, intensity of its use, ventilation system etc. In practice, for J
humidifying purposes humidifiers are used, without the need of applying dehumidifiers. This ¢
means that as a result of change of atmospheric air parameters one may observe humidity J
increase in the labaoratory. Does it affect weight measurement?

1. Disturbed humidity and the measurement ) )
—

The answer depends on : J '

Used balance type
=  Weighed samples
®» How accurate the sample weight must be o & )

[

If the reading unit of your balance is not smaller than 0,01 mg then the laboratory humidity level
may vary dynamically. Variable humidity, 20% increase/decrease over a specified time period,
shall not influence metrologically important parameters of the balance.

For balances with reading unit smaller than 0,01 mg, the metrologically important parameters will
worsen if the balance is operated in a room where the humidity level changes dynamically. One
may expect a little bit higher value for indications repeatability, this is to be observed for tests
performed by means of mass standard. What shall be remembered is the fact that increase of
humidity influences real weight of a sample.

\)
-
\)
\
When sample weight does not have to be precise, i.e. when it is enough to determine its value /
\)
-

with less than 99 percent accuracy, then any parameters changes become insignificant.
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NOTE —

1. Trying to conclude how much variable humidity influences weight measurement, one has |
to take into account the following: reading unit, measuring capacity needed for weighing
and a particular sample type. Negative effects of dynamic humidity variations are as g
follows:
= drift of balance indication (humidity adsorption by balance components),
=  humidity adsorption by samples, sample weight variation, -
= electrostatics process occurrence when the humidity level is too low. ¢ )

2. Humidity influence on sample weight measurement ) | S—

There are two aspects of humidity influence on a sample. The sample weight may vary due t§
absorption or desorption processes. Each of these adds to user dissatisfaction. It is clear that the'

user expects to get a stable result rather th