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General dangers and precautions

Please read the following precautions carefully before putting into operation! The symbols used in the operation manual are primarily
intended to draw attention to safety risks. The symbol used in each case cannot replace the text of the safety instructions. The text
must therefore be read completely!

This symbol indicates likely danger for persons, material or environment. The information provided in the associated text should be
duly followed to avoid any kind of risk.

This symbol refers to important application notes and tips, which are necessary for successful woking and should be absolutely
followed to ensure good results.

Dangers and precautions about the salt solutions
Most of the salt solutions used are physiologically harmless and are not hazardous products as defined by directive RoHS
1272/2008. Please note the following warnings in particular:

ATTENTION! Please note that lithium chloride (LiCl), potassium acetate (C,H,KO,), magnesium chloride (MgCl,), potassium
carbonate (K,CO,), magnesium nitrate (Mg(NO,),), sodium chloride (NaCl), potassium chloride (KCI) are harmful to health
(less toxic).

Observe the relevant regulations. Keep the reference cells out of the reach of children. Replace leaking cells immediately. Remove
any leaking liquid. In case of eye or skin contact, rinse immediately with plenty of water. If accidentally swallowed, consult a doctor.

Disposal in the laboratory is carried out as usual for inorganic salt solutions. Defect cells can be sent to us free of charge for
disposal or repair.

Important application notes
B+B Thermo-Technik GmbH humidity sensors are manufactured in a complex calibration process, adjusted, coded and stored
before delivery.

Itis not advisable to calibrate newly supplied sensors, as no higher accuracy can be achieved.

Sensors for which a calibration certificate has been issued as part of an ISO or DKD calibration may only be tested, but not
adjusted, as otherwise the calibration certificate becomes invalid!

Reference cells are not a traceable humidity standard. For verification purposes, the cells should be checked at regular intervals
using a certified reference device.

General descriptions

The humidity reference cells are used to check and calibrate humidity sensors. A defined relative humidity is generated in the test
chamber of the cell using a saturated salt solution. The accuracy in the reference cells is determined by the determined by physical
and chemical laws. An accuracy of £1 % RH can be achieved under laboratory conditions.

The test chamber is separated from the salt solution by a diaphragm so that the sensor to be tested is protected from contamination
with the salt solution.

The test containers can be used in the correct condition regardless of their position, even lying down or ,overhead".
Thanks to their high accuracy and ease of use, the cells are also ideal for testing and adjusting of measuring instruments.
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The various versions, which differ in the salt filling, cover the entire humidity range from 11(.3) % RH to 75(.4) % RH (other
humidities on request). At least one cell is required for testing purposes. For the adjustment of sensors, at least two different cells
(e.g. 32(.9) % RH and 75(.4) % RH) should be used. The values should be within the preferred measuring range, but sufficiently
apart to achieve good adjustment results over the entire measuring range.

For easy adaptation of the cells with the sensors, these are supplied with an M20 x 1.5 mm compression fitting. The compression
fitting ensures an airtight seal with the sensor (D=10...14 mm).

For easy adaptation of the cells with the sensors, these can be supplied with an M20 x 1.5 mm thread for a compression fitting.
thread for a compression fitting. The compression fitting ensures an airtight seal for sensors with a diameter of diameter
(D=10...14 mm).

Operating principle

The functional principle is based on a saturated salt solution over which a certain relative humidity is set. For the application, it is
important that the solution is saturated. This means that there is both undissolved salt in crystalline form in the liquid and visible
crystalline form in the liquid, as well as visible liquid.

The cells are mechanically stable and liquid-tight. The inner wall forms a membrane (also known
as a diaphragm) that separates the test chamber from the salt solution. The membrane is
|_—adaper -+ Microporous and permeable to water vapor. It prevents the test specimen from coming into

- contact with the saline solution. The outer wall of the cell is made of transparent plastic.
; E;EEEZE:E) This allows the liquid level and the saturation of the solution can be assessed and
saturated sat Monitored from the outside.

solution

40 mm

95 mm

‘; | transparent The saturated salt solution is located between the inner and outer walls. The water vapor

] (or more precisely: the partial pressure of the water vapor above the salt solution) penetrates
through the diaphragm into the interior of the test container, where it forms a water vapor-air
mixture with a relative humidity specific to the salt.

| _—— bottom

Application guidelines
Intended use
The reference cells are used for testing and adjusting capacitive, resistive or electrolytic humidity sensors and measuring probes.

Due to their design, the reference cells are not suitable for use with psychrometers, dew point mirrors or other thermal
measuring methods.

The cells may only be used in the temperature range from 20 °C to 40 °C. Rapid temperature or pressure changes and mechanical
shock must be avoided, as the cell or the diaphragm may otherwise be damaged.
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Checks before application

The reference cells must be checked before use. In the event of rapid temperature changes or strong pressure changes, especially
after transportation as air freight, some salt solution may pass through the membrane. This behavior is physically determined and is not
a defect. It does not affect the correct function.

ATTENTION! However, it is essential to remove the spilled liquid and clean the interior with a dry cloth, observing the safety guidelines.
the safety guidelines. As some salts are corrosive, unintentional contact with the sensor, the metal housing or the electronics can
damage the sensor!

Leaking test containers, for example due to a damaged membrane, must be replaced.

The salt solutions must be saturated, i.e. both crystalline salt and liquid must be visible at the bottom of the reference cell. be visible at
the bottom of the reference cell.

If the salt solution is unsaturated (i.e. either only liquid without crystals is visible or only dry, crystalline salt is visible), a defined relative
humidity can no longer be guaranteed.

You should shake the cell again briefly before use.

Ambient conditions
To achieve maximum accuracy, use in a laboratory is recommended. The measuring and calibration room should be air-conditioned.
The ambient temperature should be 23 °C + 2 °C, the ambient humidity should be 50 % +5 % RH.

To increase the temperature stability, it is recommended to use the closed insulation polystyrene container.

During use, the ambient temperature gradient must be <1K/h. In any case, environmental influences such as draughts or direct heat
radiation must be prevented during use.

The sample chamber in the reference cell must fully accommodate the sensor head and must be completely sealed off from the
environment. to the environment. If the sensor does not fit into the connection thread, a suitable adapter must be used.

Unnecessary handling of the test containers by hand is unfavourable, as this leads to long thermal stabilization times.

Unnecessarily long opening times should be avoided, as this also prolongs the stabilization time and reduces the shelf life of the cells.

Storage conditions and durability
If used correctly, the reference cells can be used for years.

The salt solution is used to stabilize the humidity in the test room. Depending on the humidity level of the laboratory environment,
the solution absorbs or releases water.

In the European climate, the average humidity value is approx. 55 % RH. Therefore, reference cells for drier values usually absorb
water. This increases the liquid level and more salt dissolves. As soon as no more salt crystals are visible, the cell is unusable and
must be replaced. Once the inner volume is completely filled, the solution is pressed into the The solution is pressed into the interior
and can damage the diaphragm, the sensor or the sensor housing.

The reference cells for humidity values above 55 % RH tend to release water. This causes the interior to dry out slowly.
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Liquid must still be visible for correct function. If only crystalline salt without liquid components is visible, the cell is unusable and must
be replaced.

The effects described above only occur after opening the lid. The test containers must therefore not be opened for an unnecessarily
long time. In order to maintain the functionality of the cells for as long as possible, care should be taken to close them again
immediately after use. The sealing ring on the lid must be checked to ensure that it is dry and clean and that it fulfills its sealing
function correctly.

When tightly sealed, the cells have a practically unlimited shelf life.

Reference cells in which the solution is no longer saturated can be sent to us for reconditioning (chargeable service). for a fee.
Mechanically defective cells (e.g. damaged diaphragm) can be sent to us for disposal free of charge.

Temperature dependence

The most commonly used salts, lithium chloride, magnesium chloride and sodium chloride, have virtually no disturbing temperature
dependence. temperature dependence of the moisture values. In the appendix of this documentation you will find humidity tables in
which the temperature dependence is documented. For this purpose, the ambient temperature at the salt container must be measured
with a thermometer and the humidity value in the tables by interpolation.

Tolerance and accuracy
When used properly in a laboratory, accuracies of up to +1 % RH can be achieved at the test point. When used in the field, a
temperature-stable environment is decisive for the achievable accuracy. An additional error of £2 % RH should be taken into account.

The accuracy to be achieved by the overall system is largely determined by the properties of the sensor element used (hysteresis
behavior, linearity error, secondary drift, long-term stability).

As the capacitive sensor elements exhibit typical behavior both in the offset value and in the slope, adjustment should always be made
at two points.

Even if very good results can be achieved with reference cells, application errors can never be completely ruled out. To be on the safe
side, a comparison measurement should therefore always be carried out with a certified reference device.

Removing the protection cap

If possible, the sensor should be inserted into the reference cell without a sinter protection filter. If necessary, clarify with the probe
manufacturer how the cap can be removed. When using with a protective cap, a significant extension of the stabilization time must
be expected.

ATTENTION! After removing the protective cap, the sensitive humidity sensor is exposed and can be damaged by improper use.
damaged by improper use. The surface of the sensor must not be touched. Fingerprints or scratches on the surface surface lead to
deviations or malfunctions.

ATTENTION! The probe may only be inserted into the cell far enough so that the sensor does not touch the floor, otherwise both the
diaphragm and the sensor may be damaged.
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Humidity sensor checking
The test specimen (humidity sensor) must be in perfect condition. Damaged, scratched or broken humidity sensors
must be replaced at the factory!

Humidity sensor cleaning

The sensor must not show any dust deposits or other soiling. The capacitive humidity sensors of the KFS series are water-resistant.

If the sensor is dirty, you can clean it with distilled water at a maximum temperature of 65 °C clean it. To do this, swirl the sensor in the
water for approx. 1 minute. The sensor must then be dried at 80 °C for 24 hours. The sensor should then be stored for a further

48 hours at ambient conditions before use.

ATTENTION! The electronics are located behind the sensor and can be damaged if it comes into contact with water. Therefore, only
immerse the sensor, never the entire sensor, in water.

ATTENTION! Cleaning with distilled water is only permitted for capacitive sensors of the KFS series. Resistive or electrolytic humidity
sensors are irreparably damaged by contact with water and must be replaced! Capacitive humidity sensors from other manufacturers
are generally not water-resistant and can be damaged by contact with water. If necessary, clarify the cleaning instructions with the
manufacturer of the sensor!

Stabilisation time

The test or adjustment may only be carried out after the system has stabilized, i.e. all components (salt solution, atmosphere in the
calibration chamber and the sensor to be (salt solution, atmosphere in the calibration chamber and the sensor to be calibrated) have
assumed the same temperature and humidity values. have assumed the same temperature and humidity values.

In practice, for simple testing tasks up to 2 % accuracy (without adjustment) with a stabilization time of at least 30 minutes.
For adjustment or quality-relevant calibrations, stabilization times of at least 4 hours.

Stabilization must take place in a temperature-stable environment. This can be achieved by placing the cell in a polystyrene box.
The cell and the sensor must not be touched during the stabilization time. When mounting the cells on the sensor, avoid avoid
unnecessary contact with the palms of your hands.

Checking and adjustment procedure

You will need the following tools: at least two reference cells, a polystyrene container, the adjustment instructions for the device, a
calibrated temperature measuring device, these instructions with the salt tables and a display device for measuring devices without
a display.

Replace the device battery or use a mains adapter during adjustment. First check that the device is working properly.

Plausible measured values must be displayed. Defective devices must first be repaired before adjustment.

Put the device into operation so that you can observe the measured values. Use a display device or a calibrated ammeter or voltmeter
for measuring transducers.

Then carefully remove the protective cap from the measuring probe.

ATTENTION! Remove the protective cap and then guide it away axially without tilting! The sensor is unprotected and therefore very
susceptible to damage.
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Then check the condition of the sensor element. Damaged or scratched sensors must be replaced. Clean dirty sensors first and then
dry them.

Please observe the safety instructions for the salt reference cells. Unscrew the covers of the salt reference cells and check the interior.
Carefully wipe up any liquid that has entered with a lint-free cloth. Check the fill level and the saturation of the salt solution in the
container. Defective reference cells must be discarded!

Carefully fit the sensor in the calibration adapter. Use a suitable adapter that is airtight and has a suitable thread. has a suitable thread.
Avoid unnecessary palm contact with the cell and the sensor to prevent unnecessary thermal instability. thermal instability. Place the
sensor with the cell in a polystyrene container for stabilization. There must be no other sources of heat in the polystyrene container.
Close the lid of the polystyrene box and wait at least two hours.

Leave the device in operation. You can read the measured values on the display unit and assess the stability at the adjustment point.
Only start the adjustment after the values on the display unit have changed by less than 0.1 % RH for 30 minutes.

Only then may you start the adjustment. Measure the ambient temperature in the area of the reference cells. For humidity measuring
devices with integrated temperature measurement, the temperature value of the sensor can also be used. Using the measured
temperature and the salt tables in the appendix, the current humidity value in the reference cell can be determined by linear
interpolation. Then adjust the display value of the test sample to the target value in the reference cell in accordance with the
manufacturer's adjustment instructions. The process is now complete.

Remove the sensor with the reference cell from the polystyrene container, carefully remove the cell and continue the procedure at the
next adjustment point if necessary. Allow sufficient waiting time after changing the cell.

Technical Data

Available moisture values and fillings See order data

Nominal temperature 23°C

Permissible operating temperature

(only static operation - no temperature cycles) 20..40°C

Storage temperature 20...40°C

Shelf life:

tightly closed practically unlimited

Cell dimensions D 40 x 105 mm (with lid)

Styrofoam packaging dimensions @170 mm x 130 mm

Scope of delivery Reference cell with operating instructions
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1. Order Data
Humidity reference cell Thread Humidity value
REFZ- M20 x 1,5 mm -M20 11,3 % RH -11RH
22,8% RH -23RH
32,9% RH -33RH
43,2 % RH -43RH
53,5 % RH -54RH
75,4 % RH -75RH
84,7 % RH -85RH
Humidity reference cell set with thread M20 x 1,5 mm: 32,9% / 75,4% RH REFZ-M20-SET1
Humidity reference cell set with thread M20 x 1,5 mm: 11,3% / 32,9% / 75,4% RH REFZ-M20-SET2
8. Warranty

The quality of our products is constantly monitored as part of our QM system in accordance with ISO 9001. Should you nevertheless
have a reason for complaint, we will rectify the defect free of charge within the warranty period of 24 months, provided that it is
demonstrably due to a fault on our part.

The prerequisite for the fulfillment of the warranty services is that you inform us of the defect immediately and within the warranty
period. warranty period.

Of course, damage caused by improper use or failure to observe the operating instructions is excluded from this warranty.
Furthermore, defective sensors and measuring probes as well as calibration services are services are excluded from the warranty.

The guarantee expires if the reference cell has been disassembled.
The serial number on the item label must not be altered, damaged or removed.

If necessary repairs are carried out in addition to the warranty service, the warranty services are free of charge. services will be
charged, as will postage and packaging costs.

Claims over and above the guarantee due to liability or compensation claims are excluded, insofar as these are not prescribed by law.

8.1 Repair and calibration service
After the warranty period has expired, we are of course at your disposal with our service offer. In the event of malfunctions
simply send the product back to us with a brief description of the fault. Please do not forget to include your telephone number for
any queries.

We will inform you in advance of any repair costs that may be incurred. The cost estimate is free of charge. Postage and packaging
costs for the return shipment will be charged at cost.

In our calibration laboratory, we can also calibrate your measuring and testing devices from other manufacturers with traceability to
national standards. Please contact us, we will be happy to provide you with a non-binding offer!
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Salt tables (extract)*
Salt Lithium chloride LiCl
Temp. [°C] Humidity value [% RH]
20 11,31
23 11,31
25 11,30
30 11,28
35 11,25
40 11,21
Salt Magnesium chloride
MgCl
Temp. [°C] Humidity value [% RH]
20 33,02
23* 32,88
25 32,78
30 32,44
35 32,05
40 31,60

Salt

Temp. [°C]
20

23

25
30
35
40
Salt

Temp. [°C]
20
23**
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Magnesium nitrate
Mg(NO,)

Humidity value [% RH]

54,38

53,49

52,89

51,40

49,91

48,42

Potassium chloride
KCl

Humidity value [% RH]

85,11
84,65
84,34
83,62
82,95
82,32
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Potassium acetate C,H,KO
Humidity value [% RH]
23,11

22,75

22,51

21,61

Potassium carbonate K,CO,

Humidity value [% RH]
43,16
43,16
43,16
4317

Sodium chloride NaCl

Humidity value [% RH]
75,47

75,36
75,29
75,09
74,87
74,68

SENSORS

*Source reference: Greenspan, NIST - USA

** Note: The values for 23 °C are linearly interpolated
from the values for 20 °C and 25 °C linearly
interpolated
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