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SAFETY

The Manufacturer has designed this product to be safe when operated correctly.

1. Please pay careful attention to the Safety Instructions outlined on this page and
elsewhere in this manual. They have been designed to protect the user from personal
injury and the equipment from damage.

2. Please observe the installation advice and any operational limitations given in this
manual.

3. This equipment must only be used for the purpose for which it was designed.

Electrical safety

The instrument is designed to be completely safe when used with options and accessories
supplied by the manufacturer for use with the instrument. The input power supply voltage
limits are 85VAC to 264VAC 47Hz to 63Hz. Refer to Specification.

Pressure safety
Before pressurizing, the user must insure through appropriate
protective measures that the system or the device will not
be over-pressurized. When working with the instrument
and pressurized gases, safety glasses should be worn.

DO NOT permit pressures greater than the safe working pressure to be applied to the
instrument. The specified maximum safe working pressure is 17 bar (250 psi). When an internal
sample pump is installed this is limited to atmospheric pressure. This instrument is not designed
to accept gas pressures higher than the specified maximum working pressure. Application of
gas pressures higher than the specified maximum will result in potential damage and may
render the instrument unsafe and in a condition of incorrect functionality. Only personnel trained
in the safe handling of high pressure gases should be allowed to operate this instrument. Refer
to Appendix C - Technical Specifications in this Manual.

Toxic materials

The use of hazardous materials in the construction of this instrument has been minimized.
During normal operation, it is not possible for the user to come into contact with any hazardous
substance which might be employed in the construction of the instrument. Care should
however, be exercised during maintenance and the disposal of certain parts.

Repair and maintenance

The instrument must be maintained either by the manufacturer or an accredited service
agent. Please refer to supplier for details of approved service agents.

Calibration

The recommended calibration interval for this instrument is 12 months. The instrument
should be returned to Kahn Instruments Inc. for re-calibration.

Safety conformity

This product carries the CE mark and meets the requirements of all the relevant European and
U.S. safety directives. Refer to the Specification section for details.
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ABBREVIATIONS

Note: Abbreviations are not pluralized, they remain the same in both the sin-
gular and plural.

ac alternating current

atm pressure unit (atmosphere)

bar pressure unit (=100 kP or 0.987 atm)
°C degrees Celsius

°F degrees Fahrenheit

K Kelvin (absolute temperature)
COM common

contd continued

dc direct current

DCC dynamic contamination correction
DVM digital voltmeter

ENT enter (select)

FAST frost assurance system technique
FS full-scale

ft foot (feet)

Hz Hertz

in inch(es)

in? square inch(es)

N/C not connected (no connection)

kg kilogram(s)

kw kilohm(s)

Ib pound

LSD least significant digit

PIN personal identification number

m metre(s)

mA milli Ampere

max maximum

min minute(s)

mm millimetre(s)

mV milli Volt(s)

mwW megohm(s)

No number

PRT Platinum resistance thermometer (typically type PT100)
psi(a) pound(s) per square inch (absolute)
rdg reading

%rdg percentage of reading

RS 232 serial data transmission standard
Rx receive

SD card storage device card (memory card for storing datalog files)
SWP safe working pressure

sec second(s)

temp temperature

TX transmit

\% Volts

W Ohms
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WARNINGS

The following general warnings listed below are applicable to this instrument. They are
repeated in the text in the appropriate locations.

Where this hazard warning symbol appears in the following sections, it is
used to indicate areas where potentially hazardous operations need to be
carried out.

Where this symbol appears in the following sections it is used to indicate

DANGER areas of potential risk of electric shock
Electric
Shock Risk
v
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Optisure Hygrometer - Userd #$Manual Introduction

1 Introduction (Figure 1.1)
The Kahn Optisure hygrometer is a precision instrument used for the measurement of
dewpoint and the determination of moisture content in air and other gases. Relative
humidity and other calculated parameters based on dewpoint, pressure and temperature
of the sample gas can also be displayed. Sample gases at pressures up to a maximum of
250 PSIG (17 bar) can be accepted. When an internal sample pump is installed, it is
limited to atmospheric pressure.

The Optisure hygrometer employs an advanced cooled mirror technique which enables it
to directly measure dewpoints in the range -76°F (-60°C) to 104°F (+40°C). Section 1.1
details the operating principle.

Two models of the Optisure hygrometer are available,
A Avertical model (Type S8K-I-V-U)

A A horizontal model (Type S8K-I-H-U)

A rack mounted configuration is available which is a derivative of the horizontal model.
Any horizontal model may be converted to a rack mounted version by means of a special
rack mounting Kit, (refer to Section 3.4.4).

Dol B4 TE
rooe M
e

i

Figure 1.1 - Optisure (Horizontal Version)
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All models operate in a similar manner and include the following, front panel mounted
items:

A A dewpoint sensor through which the sample gas flows.
A Aliquid crystal graphics display which can display up to three selected

measurement parameters, a status display and set-up parameters, depending
upon mode selected.

A A user interface control panel, containing A (up), ¥ (down), | (left), > (right)
cursor control and menu select function keys.

A An SD card reader for data logging.

A Input and output manifold connections for the gas sample.
Additionally, on the rear panel are located:

A Three, user configurable, analog data output ports.
A socket for the connection of a remote PT100 temperature sensor.
Two alarm outputs, Fault and Process.
A USB data communications port.

Internal PRT 4-wire output (for use when making external measurements).

Do Do Do Do Do

Power supply connector.
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11 Operating principle

The system operates on the cooled mirror principle whereby a gas sample is passed
through a sensor housing containing a cooled mirror and flows over the surface of the
mirror. At a temperature dependant upon the moisture content in the gas and the
operating pressure, the moisture in the gas condenses on the surface of the mirror.

An optical system is used to detect the point at which this occurs and the mirror
temperature is controlled to within extremely tight limits so as to maintain a constant film
thickness on the surface of the mirror.

Figure 1.2 shows the arrangement

A light emitting diode (1) is driven to provide a light beam of constant intensity, which is
focused by a lens system (2) to become the incident beam on the mirror surface (3),
flooding it with a pool of light.

Before the light beam reaches the mirror (3), a beam splitter (4) directs part of the beam
via a lens system (5) onto a sensor (6), the output of which provides a feedback signal,
proportional to the beam intensity, to one input of a comparator (13). A second control
input to the comparator, derived from the system microprocessor (14), represents the
required beam intensity (setpoint) and the resultant comparator output is used to control
the LED drive level.

If the LED output deviates from the setpoint e.g. due to temperature changes, the
feedback circuit forces the comparator (13) to either increase or decrease the drive to the
LED, maintaining the LED output at a constant level.

Reflected light from the mirror surface (3) is detected by two sensors (7) and (8), located
on mutually perpendicular axes to the incident light. One of these sensors (7) measures
the light level due to the reflected incident beam and the other (8), the degree of light
scatter due to the formation of water/ice on the mirror surface. Each sensor has its own
optical lens system (9) and (10) to concentrate the reflected light onto the sensor.

The output from each of these sensors is summed into a comparator (15) which is used to
control the drive to a Peltier heat pump (11). A second control input to the comparator is
provided by the microprocessor control system (14). The comparator output is bipolar
and, in accordance with a system control algorithm, causes the heat pump (11) to drive
the mirror (3) either warmer or cooler in order to maintain the desired film thickness on the
mirror surface.

At an equilibrium point, where the evaporation rate and condensation rate at the surface
of the mirror are equal, the mirror temperature, read by a PT100 platinum resistance
thermometer (12) embedded in the mirror, represents the dewpoint.
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Figure 1.2 - Operating Principle
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2 Description

The controls indicators and connectors associated with the Optisure hygrometer are
located on the front and rear panels of the instrument.

On all instrument models, the controls and indicators relating to the operator interface are
located on the front panel and the analog outputs, the USB communications port, the
combined power supply input connector/power on switch, the external PRT temperature
probe connector are located on the rear panel.

Figure 2.1 shows the layout of these controls for the rack mount/horizontal versions of the
instrument and Figure 2.2 shows the corresponding layout for the vertical version. Figure
2.2 also shows the safety strap to be placed on top of the sensor head to lock the over-
center clamps into position when the instrument is to be used at pressure. Tables 2.1 and
2.2 detail the controls and indicators and the function key operations.

The microscope should not be used when the system
is operating at pressures above 29 psi (2 bar)

Figure 2.1 - Controls, Indicators & Connectors - Horizontal/Rack Mount
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