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INTRODUCTION

MESSAGE FROM GEO CALIBRATION

Thank you for purchasing the GEO Calibration Model 2015 TS humidity and temperature generator/
calibrator. We look forward to providing you the highest quality technical support as you become
familiar with your new humidity and temperature calibrator.

To better familiarize yourself with the Model 2015 TS, please visit our Youtube Channel by
searching GEO Calibration for user friendly videos.

To start using your GEO Model 2015 TS immediately, you may proceed to our Quick Start Guide
(page 17).

For a deeper review of the Model 2015 TS, See our Calibration Technical Recommendations

(page 31).

Regards,
GEO Calibration Service Team

WARNIN G As you read through this product manual, please familiarize yourself with
our recommended best practices. By following the proper procedures,
you will ensure your unit consistently performs to its highest potential.

Once you have removed the Model 2015 TS from its external packaging,
please visually inspect the unit for damage. If damage is found, please
immediately contact your supplier.



PRODUCT WARRANTY

LIMITED WARRANTY AND LIMITATION OF LIABILITY

Each GEO Calibration product is warranted to be free from defects in material and workmanship under
normal use and service. The warranty period is one year and begins on the date of shipment. Parts,
product repairs, and services are warranted for 90 days. This warranty extends only to the original
buyer or end-user customer of a GEO Calibration authorized reseller, and does not apply to fuses,
disposable batteries, desiccants, distilled water, or to any product which, in GEO Calibration’s opinion,
has been misused, altered, neglected, contaminated, or damaged by accident or abnormal conditions
of operation or handling.

GEO Calibration authorized resellers shall extend this warranty on new and unused products to end-
use customers only but have no authority to extend a greater or different warranty on behalf of GEO
Calibration. Warranty support requires activation and registration at:

https://www.geocalibration.com/reqgister

and is purchased through a GEO Calibration authorized sales outlet or Buyer has purchased unit
directly from GEO Calibration. GEO Calibration reserves the right to invoice Buyer for importation
costs of repair/replacement parts when product purchased in one country is submitted for repair in
another country. GEO Calibration’s warranty obligation is limited, at GEO Calibration’s option, to
refund of the purchase price, free of charge repair, or replacement of a defective product which is
returned to a GEO Calibration authorized service center within the warranty period.

To obtain warranty service, contact your nearest GEO Calibration authorized service center to obtain
return authorization information, then send the product to that service center, with a description of the
difficulty, postage and insurance prepaid (FOB Destination). GEO Calibration assumes no risk for dam-
age in transit. Following warranty repair, the product will be returned to Buyer, transportation prepaid
(FOB Destination). If GEO Calibration determines that failure was caused by neglect, misuse, con-
tamination, alteration, accident, or abnormal condition of operation or handling, including over voltage
failures caused by use outside the product’s specified rating, or normal wear and tear of mechanical
components, GEO Calibration will provide an estimate of repair costs and obtain authorization before
commencing the work. Following repair, the product will be returned to the Buyer, shipped Ex Works
FOB Suffolk County NY.

THIS WARRANTY IS BUYER’S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WAR-
RANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. GEO CALIBRA-
TION SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OR LOSSES, INCLUDING LOSS OF DATA, ARISING FROM ANY CAUSE OR THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion
or limitation of incidental or consequential damages, the limitations and exclusions of this warranty may
not apply to every buyer. If any provision of this Warranty is held invalid or unenforceable by a court or
other decision-maker of competent jurisdiction, such holding will not affect the validity or enforceability
of any other provision.

GEO Calibration Inc.
2190 Smithtown Avenue
Ronkonkoma, NY, 11779

U.S.A.



UNPACKING INSTRUCTIONS

Once you have removed the Model 2015 TS from its external packaging, please visually inspect the
unit for damage. If damage is found, please immediately contact your supplier.

CALIBRATOR APPLICATIONS

The GEO Model 2015 TS Humidity Calibrator generates and maintains a controlled humidity and
temperature environment for the purpose of testing or calibrating humidity and temperature sensors,
also known as hygrometers. The humidity calibration range is 5% up to 95%, while the temperature
range is from 5°C to 55°C.

See the full technical specifications (page 31).

The system’s accuracy is achieved via a NIST traceable internal control and reference probe.
The Model 2015 TS can calibrate many hygrometer types:

* Probes

» Data-loggers

e Chart Recorders

» Additional Assorted Hygrometers

Please review the dimensions of the calibration chamber to ensure compatibility with the size require-
ments of any hygrometers you intend to calibrate. You may require an Expansion Chamber. Your
GEO representative should have reviewed this with you at time of purchase, if not, please contact our
support team and they will size an Expansion Chamber accordingly.

The Model 2015 TS allows for multiple types and sizes of hygrometers, for a complete list please
contact us at support@geocalibration.com.
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. STANDARD PACKING CHECK LIST

Within the Shipped Case
X QTY Part Number Description
1 01-215-00-0000 Model 2015 TS Humidity Generator
1 01-200-11-0001 Desiccant Canister
1 01-200-36-0002 Reference Standard / Control Probe
1 01-200-36-0011 2 Part Desiccant Tool
2 01-200-01-0013 Desiccant Clamps
1 01-200-01-0035 2015 TS Accessories Kit
1 01-200-36-0013 GEO Accessories Box
1 02-350-07-0005 Clear Door
1 01-200-08-0025 Chamber Insert for Air Circulation
1 N/A Calibration Documents / Trace Paperwork
1 2015TS UM Model 2015 TS User Manual
Within the Accessories Bag
X QTY Part Number Description
1 01-200-82-0001 GEO Accessories Bag
1 01-200-36-0006 Fill Syringe (20ml)
1 01-200-69-0001 Type A Male to Type A Male USB Cable
1 01-200-30-0001 Banana Jack to Aligator Connectors Red and
Black Cable
1 01-200-85-0001 4 AMP Fuses (2 pack)
1 01-200-85-0002 1 AMP Fuses (1 pack)
1 01-200-46-0001 Mains Power Cord




. STANDARD PACKING CHECK LIST

Contents of GEO Accessories Box
v | QTY Part Number Description
1 01-001-00-0017 6 Port Door Square with 6 Plugs
4 01-001-66-0001 GEO Knobs (1 pack)
01-200-01-0036 GEO Bungs (7 pack)
Calibration Documents
v | QTY Part Number Description
1 NO REORDER Factory Calibration Report
1 01-999-99-0001 3rd Party Calibration Certification (IF ORDERED)




VISUAL ITEM CHECK LIST

Listed below are standard contents included with the purchase of a new Model 2015 TS.

Humidity Generator Desiccant Canister Control Probe
GEO Calibration Pre-Filled with molecular sieve HC2-S HygroClip
Model 2015 TS control probe (pre-installed)

P/N: 01-215-00-0000 P/N: 01-200-11-0001 P/N: 01-200-36-0002

ACCESSORIES

Plastic Wrench 2015 TS Accessories Kit 2015 TS Accessories Box
Contents: Contents:
See Page 9 See Page 10
P/N: 01-200-36-0011 P/N: 01-200-01-0035 P/N: 01-200-36-0013

Chamber Insert for Air Desiccant Clamps Calibration Documents
Circulation
P/N: 01-200-08-0025 P/N: 01-200-01-0013



ACCESSORY BAG CONTENTS

USB Cable
(Ato A)

P/N: 01-200-69-0001

Mains Power Cord Fill Syringe

P/N: 01-200-46-0001 us P/N: 01-200-36-0006
P/N: 01-200-46-0002 EUR

'
-ula
iE

'
-ula
& L‘-

4 AMP Fuse (2pack)

P/N: 01-200-85-0001

1 AMP Fuse (2pack) Banana Jack to Aligator
Connectors Red and
Black Cable
P/N: 01-200-85-0002 P/N: 01-200-30-0001

10




ACCESSORY BOX CONTENTS

Chamber Door
With plug set

P/N: 01-001-00-0017

] 9
R 4
R 4
R
R
£ ] 0
Clear Door

P/N: 02-350-07-0005

4 Piece GEO Knob Kit

P/N: 01-001-66-0001

7 Piece Bung Kit

P/N: 01-200-01-0036

11




AVAILABLE ACCESSORIES

Replacement
Desiccant

P/N: 01-200-11-0001

Replacement
Fill Syringe

P/N: 01-200-36-0006

Replacement
Control Sensor
HC2-S HygroClip
control probe

P/N: 01-200-36-0002

7
R’

& a )
- -‘. \ A ._:-i-' \
= 4 ¥ A N .
T @
i ]

ISO 17025 System
Recalibration

P/N: 01-999-99-0004

971 Door

P/N: 01-001-00-0029

Chilled Mirror
Door

P/N: 01-001-00-0010

Drawer Door

P/N: 01-001-00-0026

Expansion Chamber

P/N: 01-054-00-0000

Silicone
Adapter Variations

(Regular and Slimline)

12



. AVAILABLE ACCESSORIES

Humidity Generator
QTY Part Number Description
1 01-200-11-0001 Desiccant Canister
1 01-200-36-0002 Control Probe
1 01-200-01-0035 2015 TS Accessories Kit
1 01-200-08-0025 Chamber Insert for Air Circulation
2 01-200-01-0013 Desiccant Clamps
1 01-200-69-0001 USB Ato A Cable
1 01-200-46-0001 US Spec Power Cord / Mains Cable
1 01-200-46-0002 EUR Spec Power Cord / Mains Cable
1 01-200-36-0006 Fill Syringe (20ml)
1 01-200-85-0002 1 AMP Fuse (2 pack) (Fast Acting)
1 01-200-85-0001 4 AMP Fuse (2 pack) (Fast Acting)
1 01-200-30-0001 (B:ZE?ena Jack to Aligator Connectors Red and Black
1 01-200-01-0036 7 Piece Bung Kit
1 01-200-36-0011 2 Part Desiccant Tool
1 01-999-99-0001 3rd Party ISO 17025 Calibration Report

13



. AVAILABLE ACCESSORIES

Chamber Doors

QTY Part Number Description
1 01-001-00-0017 6 Port Square Door with Plugs
1 01-001-00-0018 6 Port Round Door with Plugs
1 01-001-00-0024 6 Port Square Slimline Door with Plugs
1 01-001-00-0010 4 Port Chilled Mirror Door with Plugs
1 01-001-00-0003 4 Port Square Door with Plugs
1 01-001-00-0004 4 Port Round Door with Plugs
1 01-001-00-0028 2 Port Door with Plugs
1 01-001-00-0029 2 Port 971 Door with Plugs
1 02-350-07-0005 Solid (No Ports) Clear Square Door
4 01-001-66-0001 GEO Door Knobs
1 01-001-00-0026 Sample Drawer Door

Contact us for more door options.

Expansion Chamber Usable Dimensions
QTY Part Number Description W D H
1 01-054-00-0000 Standard 7.67" 6.69” 12.9”

14



. AVAILABLE ACCESSORIES

Grommets / Bungs
M36 are for Standard Hygrometers
PG36 are for Chilled Mirror Adapters
Part Number Type Bung Siz_e Port Size.
mm in mm in.
01-004-09-0001 0.000 0.000”
01-004-09-0002 3.175 0.125”
01-004-09-0003 6.350 0.250”
01-004-09-0004 9.525 0.375”
01-004-09-0005 Regular M36 31.00 1.22” 12.700 0.500”
01-004-09-0006 15.875 0.625”
01-004-09-0007 19.050 0.750”
01-004-09-0008 22.225 0.875”
01-004-09-0009 25.400 1.000”
01-004-09-0020 3.175 0.125”
01-004-09-0021 6.350 0.250”
01-004-09-0022 9.525 0.375”
01-004-09-0023 o 12.700 0.500”
01-004-09-0024 Slimiine M36 3100 122 15.875 0.625”
01-004-09-0025 19.050 0.750”
01-004-09-0026 20.950 0.825”
01-004-09-0027 25.400 1.000”
01-004-09-0034 00.000 0.000”
01-004-09-0028 12.700 0.500”
01-004-09-0029 15.875 0.625”
01-004-09-0030 Regular PG36 44.45 1.75” 19.050 0.750”
01-004-09-0031 25.400 1.000”
01-004-09-0032 31.750 1.250”
01-004-09-0033 34.290 1.350”
01-004-09-0035 9.525 0.375“
01-004-09-0036 Slimline PG36 44.45 1.75” 15.875 0.625°
01-004-09-0037 25.400 1.00“

15



UNIT DIAGRAM AND PARTS LISTING

Below you will find a diagram of the Model 2015 TS’s various operational parts.

FRONT
Fill Port
Sample IN
Display Depth Chart
Desiccant

Probe Port

Control Panel ;g:rfg:;g\:\i,"ed Mirror
Sample OUT
PC USB Inputs Water Fill Level
REAR
Cooling Fan S

S Analog Temp (ow
Carry Handle ___ e
™ \nalog RH ow

o USB Interfaceg

P Lt ! .
Mains Power

3\ ’

T Drain Plug
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© QUICK START GUIDE

This guide is intended to give you the necessary information to quickly get up and running with your
2015 TS humidity and temperature generator.

It includes the following instructions:

* Filling the Reservoir

* Powering On the Unit

* Unit Operation (Main Display)

» Changing the Door / Opening the Chamber

VIDEO VERSION

A video version of this guide is
available at:

www.geocalibration.com

and the YouTube Channel

by searching GEO Calibration

17



Read Before Turning On The Unit

After receiving the unit, open the door to let the chamber dry
for 10 minutes. Use soft paper tower to wipe the water in the
chamber if needed.

Turn on the unit and set the temperature to 30 °C and
humidity to 30 % to let the unit settle, approximately for 20
minutes (first time only).

PLEASE NOTE:

1. Do not use alcohol inside the chamber.
2. The above instruction must be followed to ensure unit is dry
from any changes during shipping.

18



FILLING THE RESERVOIR

Supplies Needed

Distilled Water

Only Fill Syringe

“ 2\

Locate the Fill Port

The port is labeled and located on the middle lower portion
of the front panel.

Remove the Fill Cap

Rotate Counter-Clockwise to remove.

Attach Fill Syringe to Fill Port

Press the fill syringe tip into the fill port, then rotate the cap
clockwise to secure.

19



Elevate and Fill Syringe

- Pour distilled water into the elevated tube body.
- Take care not to insert any air into the reservoir.
- Monitor the water level indicator while filling.

Loosen and Remove Syringe

Turn the fill syringe tip counter-clockwise to loosen.

Re-Install the Fill Cap

Turn the cap clockwise to tighten the cap and seal the fill
port.

20



POWERING THE UNIT

Supplies Needed

Mains Power Cord

Locate the Power Input

e N )
Plug Power Supply into Wall
i Voltage range is 100 - 260 V AC - 50/60 Hz.
g J ' Total power usage is 240 Watts.
=
. y

Plug Power Supply into Unit

Set Power Switch to “ON”

110-220 VAC 50-60Hz

21



UNIT OPERATION (MAIN DISPLAY)

MAIN DISPLAY

B ea-orn vy

Mk S | RasdiZoon | | Phacie | Reksih Pl D Pl | et et |

Figure 1 Main PC operational screen

The Main screen of the GEO application is pictured above.

The top area labeled Chamber Conditions shows the current environmental conditions in the
chamber. The left values show the actual current readings, while the right values indicate the current
set points.

The top area labeled Dew Point indicates the current dew point within the chamber.

The top area labeled Ambient Conditions shows the entered current ambient temperature and
humidity.

22



Chamber Hisrnidity Terpersture [lew Paoint hient Humiidity Tempeatuie

| Ackual Setpoint

Figure 2 Chamber Conditions and Ambient Conditions

In the center of the screen is a graphical representation of the environmental conditions over
time. The top plot is the temperature graph, it shows the chamber and the DFB temperature
channels over time. The center plot is the humidity graph, it shows the chamber and DFB chan-

nel humidity plots. The bottom plot shows the chamber dew point over time. The plot control if
done via the 5 buttons above the plots.

Ganph Conbl
Ao e | [ esiZom | PP | ReedPl | OesPa | ot fep |

Figure 3 Graphical Control

In the righthand portion of the screen in the area labeled Experiment is a display of the current
experiment being run and which phase of the experiment is currently active. Starting and Stopping
the Experiment by the user can be controlled here. The user may also manually proceed to the
next phase of the running experiment or return to the beginning of the previous phase of the current
experiment.

In the center area of the right portion of the screen in the area labeled Configuration is where the
user may perform initial configuration of the GEO CIS-4.13, set up the ModBus and manage the
experiments database.

In bottom area of the righthand portion of the screen in the area labeled Console Log is a textual
representation of the current activity of the GEO-DFB software and informational messages.

23



Select Expediment

Lonfiguration

ot

Carzals

Dake Ewvent
11:-651003 Opened modbus port CORMTZ

Figure 4 Experiments, Configuration and Console

Experiments

The GEO CIS software allows the user to create experiments. An experiment is defined by a se-
guence of one or more phases each of which independently control the chamber conditions. The
user may define any number of experiments and each may have any number of phases. Each
experiment has a Title which is the displayed name of the experiment. Each experiment may be
logged to a Comma Separated Values file (CSV) which Is compatible with excel and numerous
other 3rd party data analysis tools. The logging is optional and the rate at which logging is to be
done is configurable by the user. The experiment may also be configured to loop forever which
will cause the experiment to repeat once the final phase has completed.

24



[&] Manage Experiment Database — O *

E xperiments Phases of [5 Point Ramp Up Hurmidity]
_ — Experiment [nfo
5 Paint Bamp Up Hurnidity
5 Point Ramp Down Humidity Title |5 Point Famp Up Humidity |
Ramp Cycle Humidity 1
2 Paint Ramp Up Humidity Lag File | Browsze
2 Paint Ramp Down Humidity
5 Point Ramp Up Temperature ‘ Data Collection Rate [hh:mirm:ss)
B Point Ramp Down Temperature
Ramp cycle Temperature Loop Forever
2 Paint Ramp Up Temperature .
2 Paint Ramp Down Temperature Experiment Phase

Mame |Hamp Lp Hurnidity |

Log File | Browse

Data Collection Rate 00:00:30 [hb:rm:zz)
Phase run time 002000 [hb:rm;ss)

_ [ Tranzition on Chamber Stability
Generate report when complete -

Temperature Hurmidity

Start T Start
End T End
Update Rate Update Riate
b Coy Remve Al Doy Femove fhhirnmss) hhimmiss)
ek

Figure 5 Experiment and Phase Definition

Phase

A phase defines the environmental conditions of the chamber for a period of time. Each phase
has a naming convention, multiple phases may have the same naming. Optionally each phase
may be logged independently to the experiment log into its own CSV file at its own data col-
lection rate. Each phase has a total time to run. Once that time has completed the next phase
in the experiment will be started. The user may define each phase to generate a report upon
completion. For each phase the user may define the chamber temperature and humidity
behavior independently. Each variable (temperature and humidity) behavior during the phase
is defined by a starting point, end point, increment and an update rate. Once the phase is
started the system will set the environmental conditions to the values in start, it will increment
the value at a rate specified by increment. Note the increment may be negative for downward
sloping behavior or may be set to zero to have the variable not change during the phase. The
increment will continue until the end value is reached or the total time for the phase has been
exceeded. This gives the user maximum flexibility. In the sample screen below the current
phase ‘Ramp Up Humidity’ is defined to keep the temperature at a constant 23° C and ramp
humidity from 25% RH to 35% RH in 2% RH increments every 2 minutes. This will happen for
20 minutes since the phase run time is set to 00:20:00.

25



Modbus Initial setup

The GEO CIS-4.13 uses the Modbus protocol over the USB/RS232 interface. First time the
application is installed the communication port to which the unit is connected must be found.
If the system is powered on pressing the ‘Auto Configure’ button will cause the GEO-DFB
application to find the communication port that the unit is connected to. This needs to be
done only once during installation or the device drivers are reinstalled or updated.

E Device Setup -

O
ModBus Addreszes Modbus Reqister Locations -

*

RH Control 32 Hurnidity Set a00

Teim Carli [EE Temperature Set 300

(O N X

Hurnidity Get 100
DFE #1 a4

Temperature Get 100
DFE #2 3]
Comm Port

Fort Mame | CORMI2 Temperature L nits
et "o

Figure 6 Modbus Device Setup
Panel Mode

Panel Mode is accessed from the main screen button labeled ‘Panel Mode’. Panel mode is
only available if an experiment is not currently running. In Panel Mode the user may manually
control the environmental conditions with the chamber.

B Panel Mode cantral — O d
Charmnber Contral Ambient Conditions
Temperature 2300 : T Temperature £.00 : Deqg
%RH 3000 2 =RH %RH 10,00 2] %RH

Chamber Conditions

Temperature 23.00°C

% RH 9,99
Dew Paint 451°C

Figure 7 Panel Mode Control
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Plot control

The plot area allows the user to control the scale range, line plot color and to zoom in and
out of particular areas of interest. The screen that sets auto scaling and plot line color is
shown below. To zoom the display to a particular area of interest the use should pause the
plot updates by pressing the ‘Pause Plot’ button and then drag the cursors on either the
temperature or humidity plot to the area of interest. The user may zoom in multiple times.
To return to the total time views press the ‘Reset Zoom'’ button.

@ Chart Scale Selection

Hurnidity
Autn Seale Humidity

Hurmidity kax 10000

Hurnidty kin 0.00

. Chamber Line Caolar
. DFE Line Calor

Zoom Function

— O et
Temperature D ewpaint
Auto Scale Temperature Auto Scale Hurnidity
Temperature Max 60,00 Dewpoint Max 100,00
Temperature Min 0L Dewpaint Min 7 on

. Chamber Line Calor . Dewpont Line Colar
B DFB Line Color

Cancel Apply

Figure 8 Axis Range and Color Selection

User can zoom the graph by clicking on it. This function is designed for users who have
very sensitive sensors to see the maximum accuracy range and the response time.

Figure 9 Zooming Graph for Temperature
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Figure 10 Zooming Graph for Humidity

Figure 11 Zooming Graph for Dew Point
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Reports

At any time the user may request a report to be printed on the currently collected informa-
tion. To print a report, press the ‘Print Report’ button from the main screen. The user will
be prompted for their Name, Title, Employee ID and any additional notes. The user must
select a printer to which to send the report and select print when ready.

o5 Repart Info — O X

Enter the information that will be printed along
with the performance repont

Mame ||

Title

Employes D

Mates

Frinter Mame -

Figure 12 Report Information

Record Mode

The ‘Record Mode’ button on the main screen allows the user to record the chamber and
DFB channel behavior without defining an experiment. During record mode the system will
log the raw collected data to the CSV file entered by the user. The Record Mode is meant
for diagnostic or free form data collection. Note that record mode will generate a large
amount of data as the environmental conditions are logged at a fast rate. So ensure that
there is sufficient disk space where the log file is to be stored.
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CHANGING THE DOOR / OPENING THE CHAMBER

Unscrew the Corner Screws

Remove screws by turning in a counter-clockwise motion.

Loosen Center Screw

In some door variations, there is a center screw that serves
the purpose of creating a tighter seal. If this screw exists,
it must also be loosened using a counter-clockwise motion
before the door can be removed.

Remove the Door

The best removal method is to pull from the top of the door
to break the seal. Once the top is loose, lift and pull to full
remove the door.

Reinstall the Door
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. GENERAL SPECIFICATIONS

CALIBRATION TO TRANSFER STANDARD No Charge
(oS MRACEABILE T MIET) CERTIFICATE 17025 Validation (Additional Fees Apply)
OPERATING AMBIENT CONDI- TEMPERATURE 18°Cto28°C
TIONS HUMIDITY Up to 80 % RH
TEMPERATURE -20°Cto 50 °C
STORAGE CONDITIONS
HUMIDITY 0 % to 95 % RH (non-condensing)
ALTITUDE 2000 m
TEMPERATURE + 0.10 °C Or Better Typically + 0.05 °C *Based on Probe Accuracy
CALIBRATION SYSTEM ACCURACY HUMIDITY +1.00 % RH Or Better Specially tuned systems can be as good as + 0.60 %  *Based on Probe Accuracy
CONTROLLER TYPE PID Controller
TEMPERATURE 0.10 °C Or Better Typically + 0.05 °C
UNIFORMITY
HUMIDITY 0.30 % RH @ 18 °C to 28 °C Or Better  Typically + 0.25 %
TEMPERATURE 0.05°C
STABILITY
HUMIDITY 0.15% RH @ 18 °C to 28 °C
AMBIENT CONDITIONS 30 Minutes Maximum
WARM-UP PERIOD
COLD 30 Minutes
Temperature 0.01°C
DISPLAY Humidity 0.01 % RH
RESOLUTION Dew Point 0.01 °C (Calculated)
Temperature 0.01°C
USB
Humidity 0.01 % RH
RAMP / SOAK RATE OF CHANGE
Control Ran ge *Depends on ambient and desiccant conditions
100
90 TEMPERATURE High — Low 1.50 °C / minute *Typical
Low — High 5.00 °C / minute *Typical
80
70 HUMIDITY High — Low 5.00 % RH / minute *Typical
Low — High 10.00 % RH / minute *Typical
60
50 CONTROL RANGE
40
TEMPERATURE ORCIHOIS5RE
30
20 HUMIDITY@ 18°C 5% to 95 % RH HUMIDITY@ 35°C 5 % to 80 % RH
10
0 HUMIDITY@ 23°C 5% to 95 % RH HUMIDITY@ 40°C 5% to 75 % RH

0 5 10 15 20 25 30 35 40 45 50 55

HUMIDITY@30°C  5%t085%RH  HUMIDITY@50°C 5 % to 60 % RH
Temperature °C ° °

SPECIFICATION ANNOTATIONS

If the desired humidity set-point is higher than 70%:

* Set the temperature to your desired point first, and let the chamber stabilize. Next, set the humidity to the desired
set point.

** To achieve low temperature with high humidity, you must first set the humidity value to 70% or lower, and let the
chamber stabilize. Then, set the temperature to the desired set point. This avoids condensation appearing within
the chamber.

Note:
If condensation is formed in the chamber:
A. Open the chamber door and wipe any visible water away with a paper towel.

B. Set humidity to 30% and temperature to 30 °C then let the unit dry and stabilize. 31



CONSUMABLES

WATER

DESICCANT

RECALIBRATION

MECHANICAL

GENERATOR DIMENSIONS

CHAMBER DIMENSIONS

WORKING DIMENSIONS AND VOLUME

WEIGHT

POWER SUPPLY
STANDARD PORT QUANTITY

CHILLED MIRROR PORTS

PROBE ANALOG OUTPUTS AVAILABLE

RESERVOIR

SPILL RESISTANT
REQUIRED FLUID

EST. REFILL PERIOD

FILL INDICATOR

TYPE

REPLACEMENT
REPLACEMENT FREQUENCY
LOCATION

FASTENER

FREQUENCY

Measurement Type
Metric

English
Measurements Type
Metric

English
Measurements Type
Metric

English

Volume

Unit Only

Power Supply
Depends on doors

In and Out

0-1 Volt

200 ml
Yes

Distilled Water Only

15 Days to 1 Month (Typical) *Depends on Usage

Floating Ball

Molecular Sieve

When Indicating Desiccant is 3/4 Used
Depends Entirely on User Workload

Left Side Mounted

Desiccant Mounting Bracket Provided
Depends on User Uncertainty Requirements

Once Per Year Recommended

Width Depth
49.65 cm 43.54 cm
19.55in 17.14 in
Diameter Depth
14.50 cm 20.00 cm
5.71in 7.87in
Diameter Depth
12.50 cm 10.90 cm
4.92in 4.29in

1.5 Liter Effective Working Volume
Metric 11.34 kg
English 25.00 Ib
12 Volt DC @ 1A

Availability: 6 Ports, 5 Ports, 4 Ports, 2 Ports

Probe Range
Temperature -40.00 to +60.00 °C

Humidity 0 to + 100.00 %

Height
23.47 cm

9.24in

Actual Unit Range
+5.00 to +60.00 °C

+5.00 to + 95.00 %
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CALIBRATION

UUTs (UNITS UNDER TEST)

Port Adapter Su pplles Need ed [ Unit UUnlgLrTest]

Select Port Size Adapter

Measure the diameter of the UUT and selectthe appropriately
sized silicone adapter. Unscrew the Model 2015 TS door
and replace the adapter if necessary. Ensure the door is
securely fastened to the chamber.

Insert UUT

Insert your UUT at least 3 inches into the Model 2015 TS
chamber.

EEAEEn B EEE Program Unit Set-points

Actual Setpoint Actual Setpoint

Allow the unit to reach the programmed set-points and
settle. To best preserve desiccant, it is advised that you
begin multi-point calibrations with low humidity set-points.

Humidty Temperalure CO m p a-r e Read O u tS
L L Follow the manufacturer’s recommendation for recalibration
and programming offsets.
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SYSTEM RECALIBRATION

SYSTEM UNCERTAINTY

The absolute uncertainty of the system depends on multiple variables:

. System Warm Up — All components must be warmed up and stabilized before doing any
calibration, as mentioned before, humidity depends on temperature, and the system must stabilize to
ambient room conditions before performing calibrations.

. Uniformity — Mixing of the humidity and temperature inside the chamber can cause uniformity
issues. GEO has a unique chamber design to achieve high uniformity within all GEO chambers.

. Sensor/Probe Uncertainty — This is the largest contributor to system uncertainty and that is

why system probes are calibrated using instruments and standards traceable to the National Institute
of Standards and Technology (NIST).

. Controller Error — Our Controllers use PID loops with calculations down to 7 digits. These calcu-
lations have fractional errors that can compound if ignored. GEQ'’s proprietary solutions are able to

minimize controller error, leaving only a small amount of uncertainty contribution.

. Hysteresis — Hysteresis is the system’s error based on its usage history. GEO engineers have
developed system modeling techniques to significanlty reduce hysteresis uncertainties.

AUTO-CALIBRATION | PC SOFTWARE

Software options are available for licensed users. Please contact GEO Calibration for more
information.

Customers not having purchased the license for Auto-Calibration software, please refer to the
following pages for unit offset calibration.
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REFERENCE STANDARD RECALIBRATION

Control Probe / Reference Sensor
Overview

The Model 2015 TS functions through the use of a dual PID controller. This controller takes the humid-
ity and temperature values from an internal capacitance probe and further performs calculations

that are then used to generate the user entered humidity and temperature set points. This sensor is
factory calibrated, and upon request, additionally calibrated by an ISO 17025 accredited laboratory
using either a chilled mirror or two-pressure primary reference standard.

When calibrating the Model 2015 TS, the chamber must be measured at a variety of temperatures
and relative humidity levels. It is recommended applying measurement guardbands to improve
system accuracy and reduce any measurement uncertainties. The Model 2015 TS’ humidity and
temperature offsets must be changed if the control probe’s readings are found to be outside of the
allowed tolerances when compared to the reference.

Capacitive Recalibration Intervals

The scope and uncertainty requirements of this calibration will vary per customer. The capacitance
probes that we use have an average drift of 1.0% RH per year. You should account for this interval, as
well as your laboratory’s uncertainty budget when calculating out your desired recalibration interval.
The table below illustrates accuracy drift after 6, 12 and 24 months.

Timeframe 6 Months 12 Months 24 Months
Drift (%RH) 0.5% RH 1.0% RH 2.0% RH

Based on this information, you may wish to shorten or lengthen your calibration interval to respectively
increase accuracy or decrease costs.

Chilled Mirror Recalibration Intervals

Chilled mirrors operate by measuring light defraction caused by frost or condensation formation on a
mirror. Unless the mirror is damaged, it is not mandatory to recalibrate. It will require periodic
cleaning, as per the manufacturer’s instructions.

Internal Capacitive Probe: Self Re-calibration Overview

We advise that you return your capacitive reference probe to GEO Calibration for recalibration. How-
ever, for customers that are international or operate where policy restricts the use of international
services, self recalibration is an option.

The following supplies are needed to recalibrate the internal capacitive control/reference probe.
HW4 Calibration Software

HygroClip DI Adapter Cable HC2 Pbe/USB, 6Ft

A calibration reference with uncertainties of 0.5% RH or better.
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REFERENCE STANDARD RECALIBRATION

/

Self Recalibration Procedure

To read the recalibration procedure of the control / reference probe, please refer to the unit's user
manual, and the HW4 software manual found at the following URLs as of publication of this manual:

https://s.campbellsci.com/documents/ca/manuals/hc2-s3-I man.pdf

https://goo.gl/n7gE1G

https://www.instrumart.com/assets/rotronic-hygroclip2-probes-manual.pdf

Before recalibration of any control probe, ensure that the unit and probe have both completely settled
at 23°C for at least ten minutes.

Maintaining Probe Accuracy
The following text is the recommended maintanence best practices from Rotronic:

The HC2S3 probe requires minimal maintenance, but dust, debris, and salts on the filter cap will
degrade sensor performance. Check the white filter on the end of the sensor for debris. If dirt or salt
is engrained into the filter, it should be cleaned with distilled water or replaced. Make sure the filter is
connected firmly with your fingers — do not over tighten.

Check the radiation shield monthly to make sure it is free from dust and debris. To clean the shield,
remove the sensor from the shield. Dismount the shield. Brush all loose dirt off. If more effort is need-
ed, use warm, soapy water and a soft cloth or brush to thoroughly clean the shield. Allow the shield to
dry before remounting.

Replace corroded, discoloured or clogged filters. To replace the filter, unscrew the filter from the
probe and pull it straight away, being careful not to bend or damage the sensors. Before putting on
the replacement filter, check the alignment of the sensors with the probe, and if necessary, carefully
correct the alignment before installing the filter.

The Teflon filter is recommended when the sensor is installed in close proximity to the ocean or other
bodies of salt water. A coating of salt (mostly NaCl) may build up on the radiation shield, sensor, filter
and even the sensors. A build-up of salt on the filter or sensors will delay or destroy the response to
atmospheric humidity.

Long term exposure of the relative humidity sensor to certain chemicals and gases may affect the

characteristics of the sensor and shorten its life. The resistance of the sensor depends strongly on
the temperature and humidity conditions and the length of the pollutant influence.
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ENTERING MODEL 2015 TS OFFSETS
Supplies Needed

Windows PC with USB Cable
USB Port

Unit Offset Calibration via PuTTY

The Model 2015 TS also allows users to make two, single point adjustments for both temperature

and humidity. It is recommended that users recalibrate their unit as needed to fit their overall uncer-
tainty requirements.

The reference sensor used for this recalibration should be either a two-pressure or chilled mirror
primary measurement standard.

The following software items are required for this recalibration:
- Windows Device Manager
- PuTTY *

Accessing the Device Manager

Press and hold the Windows key, tap R, then release both keys.
A Run window will appear. Type devmgmt.msc into this window, then hit Enter on your keyboard.

Z Run X

Type the name of a program, folder, docurnent, or Internet
resource, and Windows will cpen it for you.

(o[ ] devmgmt. msc v

_.\jlll

QK Cancel Browse...

* PUTTY is a free and open-source terminal emulator. It is distributed under the MIT Software License, and is completely
free for unrestricted commercial use. For more details on the PuTTY license, click here.
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ENTERING MODEL 2015 TS OFFSETS

Reading the COM Port

At this time, plug the unit's power supply into an approved power source.
Plug the USB mouse and keyboard into the Unit.
Toggle both the power switches to the “ON” position.

With Device Manager open, expand the Ports (COM & LPT) menu. While watching the expanded
Ports sub-menu, plug the free end of the USB cable into the computer. A new entry will appeatr,
called USB Serial Port. To the right of this text, will be parenthesis. Remember the text enclosed
within these parenthesis. This is your COM Port, and will be referenced in the following sections.

Ports (COM & LPT)
Communications Port (COMT)
Communications Port (COMZ)
ECP Printer Port (LPT1)

LUSE Serial Port (COM3)

Installing PUTTY

Visit www.ninite.com/putty to download the PuTTY installation executable file.

Run the executable and follow the automatic installer instructions to install PUuTTY.

Once the installation is complete, run PUTTY by double clicking on the newly created desktop icon.

PUuTTY Setup

Ensure that PUTTY is running on your computer.

From the Category option on the left side of the window, click Terminal menu item to expand the
sub-menu.

Under Local echo, select the Force on button

Local echa:

() Autto (@) Force on () Force off 38



ENTERING MODEL 2015 TS OFFSETS

Connecting Through PUTTY

In PUTTY, select Session menu under Category on the left

Input your COM Port (reference Reading the Serial Port instruction from above) into the Serial
line field

Under Connection type, select Serial

Click Open
Specify the destination you want to connect to
Seral line Speed
\com3) |[os00 |
Connection type:

(JRaw () Telnet () Rlogin (J55H (@) Seral

Load, =ave or delete a stored session

Saved Sessions

Defautt Settings Load

Save

Delete

Close window on exit:
(O Aways () Never (8 Only on clean exit

Reading Temperature and Humidity Offsets

Temperature: type TOFFSET and press the enter key. The unit will query and display the tem-
perature offset

BB COM3 - PuTTY

Humidity: type HOFFSET and press the enter key. The unit will query and display the humidity
offset

EB COM3 - PuTTY




ENTERING MODEL 2015 TS OFFSETS

Changing Humidity and Temperature Offsets

PLEASE NOTE:

#.4#is a placeholder

In the following instructions, replace # with your desired integers.

(For example, #.# would become 1.2 or -0.2)

Temperature: type TOFFSET #.# and press the Enter key. The unit will query and display the tem-
perature offset. Ensure it has been changed by typingin TOFFSET . Press the Enter key.

EF COM3 - PuTTY

Humidity: type HOFFSET #.# and press the Enter key. The unit will set the humidity offset to the
new value given by the argument. Ensure it has been changed by typing in HOFFSET . Press the
Enter key.

EF COM3 - PuTTY
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SAFETY WARNING

GENERAL SAFETY INFORMATION

Read all provided and available safety information before you use the Model 2015 TS.
Carefully read all available instructions.

Use only the power cord and supply approved for the voltage for the Model 2015 TS.

Replace the power cord if the insulation is damaged or if the insulation shows any signs of wear.

Make sure the ground conductor in the power cord is connected to a functioning ground.
Disruption of the ground could put voltage on the chassis that could cause death.

Use the Model 2015 TS only as specified, or the protection supplied by the Product can be
compromised.

Do not put the Model 2015 TS where access to the power cord isn’t possible.
Immediately cease using and disable the Model 2015 TS if it is damaged.
Do not use the Model 2015 TS if it operates in an incorrect way.

Do not operate the Model 2015 TS with unit casing removed. Hazardous voltage exposure is
possible.

Use only specified GEO Calibration replacement parts.
The Model 2015 TS may only be repaired by approved technicians.

The Model 2015 TS reservoir must be completely emptied before shipment.

Do not use the Model 2015 TS around explosive gas, vapor, or in damp or wet environments.
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SAFETY WARNING

DISPOSAL SAFETY INFORMATION

European Union—Disposal Information

The symbol above means that according to local laws and regulations your product and/or its des-
iccant shall be disposed of separately from household waste. When this product reaches its end of
life, take it to a collection point designated by local authorities. The separate collection and recycling
of your product and/or its desiccant at the time of disposal will help conserve natural resources and
ensure that it is recycled in a manner that protects human health and the environment.

TECHNICAL SUPPORT

Locations

RGEO
_Calibration

Humidity Control Company

GEO Calibration Inc
2190 Smithtown Avenue, Ronkonkoma, NY 11779, USA
Tel.: +001 (631) 471 - 6157 e Fax: +001 (631) 471 - 6158
support@geocalibration.com e www.geocalibration.com

© GEO Calibration Inc. 2020
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REPAIRS

UNIT REPAIR PROCEDURES

Contact GEO Calibration and request an RMA #

Have the Product information ready such as the purchase date and serial
number to schedule the repair

Ship the unit to GEO in the original shipping container or one designed
specifically for “Safe Travel”

Apply your RMA # on the outside of the shipping package in large numbers

Apply the top right portion of your quotation with RMA # and barcode to the
outside of the shipping package, so that it is visible

Include a copy of all GEO communication documentation inside your package

Estimated Return Ship-Date is 15 business days from the date both the unit
and a valid method of payment is received

On the Purchase Order, please ensure the “Vendor Name” is GEO Calibration
Inc., and the address is 2190 Smithtown Avenue, Ronkonkoma NY 11779

Payment Terms are “Immediate Payment” from Date of Invoice, FOB
Origin, the respective Dollar Amounts, and any return shipping instructions
are completed. (Please, do not send a copy of your internal “Purchase
Requisition” as we need the actual “Purchase Order” with the above items
included)

Reference the RMA # on the completed PO and forward a copy via fax
(631.471.6158) or email to: service@geocalibration.com

If credit card is being used for payment and has not been provided as yet,
please call +1 (631) 471 - 6157 and provide information; referencing your RMA
# when you call

** Exception pricing may apply upon evaluation by the service center. If
applicable, this will be presented in a formal re-quote before proceeding**

Please note that a “Payment Method” must be on file, reviewed and approved
before any service work may begin on your item

If you have any questions do not hesitate to call or email us.

Please ship the unit to: Attn: Repairs
GEO Calibration Inc.

2190 Smithtown Avenue
Ronkonkoma, NY, 11779, USA
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MAINTENANCE

SERVICE SCHEDULE

Maintenance Recommendations:
GEO Calibration recommends that the unit be annually shipped back to our facility for general
maintenance.

Daily Semi-Annual As Needed
General Cleaning . o Refill Reservoir with Distilled
(Use Proper Cleaning Control Probe Calibration
. Water
Materials)
Ensure the Water

Replace Desiccant Canister
Reservoir is Filled P

Ensure the Desiccant
Ports contain at least
one fresh canister.

ERROR CODES AND DESCRIPTIONS

Error Code Description
“No Analog Detected” Internal Hardware Fault Detected
“Internal Probe Fail” Internal Hardware Fault Detected
“No HumGen Temp” Temperature probe failure.

The temperature of the ambient environment is too
low for unit operation.

The humidity generator has exceeded a high
“HumGen High Limit” unit. Perform maintenance check of ambient
environment and water supply.

The unit configuration settings have been reset to
factor default.

“HumGen Low Limit”

“EEPROM Cfg Reset”

“EEPROM Cal Reset” Factory calibration data reset to default.

For questions, please contact GEO Calibration.You may also visit our website at
www.geocalibration.com for more assistance.
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DESICCANT CHANGE VISUAL GUIDE

Overview

The Model 2015 TS ships with a fresh desiccant canister. Each time the Model 2015 TS dries the
internal volume of air, the desiccant will become more saturated with water. For optimal performance,
the user must periodically replenish or replace the used desiccant. The desiccant type is molecular
sieve, which may be regenerated by the user through heating or baking. The desiccant reheating will
become less effective after several regenerative sessions.

The user must replace the desiccant as soon as they see drying performance begin to degrade. To
aid in this process, the Model 2015 TS has an on-screen indicator that displays once sub par drying
performance is detected. In addition to the on-screen indicator, the desiccant itself also contains a
chemical that changes color from blue to pink when saturated with water. The user should change the
desiccant once approximately 75% of the molecular sieve has changed in color from blue to pink.

Desiccant Change Procedure

We advise that you purchase extra replacement desiccant canisters directly from GEO Calibration.
It is possible to purchase the desiccant in bulk, disassemble the canister and replace the used des-
iccant with unused desiccant, however, this procedure requires the user to carefully re-assemble the

desiccant canister. If this re-assembly is done incorrectly, then air leaks may occur and the unit per-
formance may suffer.

For visual instructions on how to perform a refill of a desiccant canister, please see the next page.

Additional instructions can also be found on the website of the desiccant supplier.

https://secure.drierite.com/catalog3/page19b.cfm
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REPLACING THE CANISTER

110-220 VAC 50-60Hz

Power Off the Unit

Ensure that the unit is powered off before proceeding with
a desiccant change.

Loosen Hook & Loop Straps

Firmly Grasp Desiccant

This will cause the old desiccant canister to slide from the
female adapters. Remove this desiccant completely from
the housing and set aside.

Locate New Desiccant Canister

Remove the used desiccant canister and replace with the
fresh desiccant canister.
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5. Firmly Insert Desiccant Canister

Ensure the hose barbs properly line up with the sockets on
the inside of the desiccant housing.

. Press with Force

Firmly press the seal with both thumbs into the canister
housing.

/. Secure Hook & Loop Straps

47



REFILLING DESICCANT CANISTER

@ (L

Remove Desiccant

Follow the initial steps from the previous section entitled
“‘Desiccant Change”.

Open Top Cover of Desiccant

Save the spring, the sieve and the three white felt filters.
Discard previous desiccant. Wipe the inside of the
desiccant cannister with a clean cloth. Beat filters clean of
debris. Clean the sieve and the spring.

Ve

[PLEASE NOTE:}

If the cap is too tight, use the desiccant wrenchs to loosen

the cap.
The method of using wrenchs please see the figure on the

left.

Fill Canister with Desiccant

Put the white filter at the bottom. Put the white desiccant
inside. Gently tap. Put another filter. Add blue desiccant. Put
one more filter. Put one more sieve. Put the spring. Tighten
the cover.
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DRAINING THE RESERVOIR

Locate the Main Drain Port

Turn the cap counter-clockwise to remove.

Move the Unit to Table Edge

Position a bowl shaped object underneath the unit to catch
the drained water.

Remove the Drain Cap

Tilt the unit to ensure maximum water removal.

Replace & Tighten Drain Cap

Tighten the drain cap in a clockwise motion. Ensure that the
drain cap has a tight seal and no water is leaking.
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CONDENSATION IN THE CHAMBER

110-220 VAC 50-60Hz =)

Power Off the Unit

Ensure that the unit is powered off. This is so that no
desiccant is wasted while the unit is not in operation.

Open the Chamber Door

Follow the door opening procedure from the quick start
guide.

Remove Condensation

Clean all condensation with an absorbent cloth such as a
paper towel or bath towel.
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CHANGING THE CONTROL PROBE

Open Chamber Door

Turn the screws counter-clockwise to loosen.
Remove the door.

Remove Chamber Insert

Loosen Metal Connector

Twist towards the chamber opening to loosen.

Remove Probe Head
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Locate Probe Connector

Press Probe into Connector

Slowly rotate the probe head as you press into the cabling
body. You will feel the probe “seat” itself once the male -
female parts align.

Secure Metal Connector

Twist the metal connector away from the chamber entrance
to secure the probe head to the probe cabling body.
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PHARMACEUTICAL
MANUFACTURING

CALIBRATION LABS

BIOMEDICAL

R&D
FACILITIES

FOOD PRODUCTION

AUTOMOTIVE
MANUFACTURING

AEROSPACE

HOSPITAL / MEDICAL

CLEAN ROOMS

For a complete product and accessory review,
please visit our website: www.geocalibration.com

CONTACT US:

( GEO
_Calibration

Humidity Control Company

Email: Sales@GeoCalibration.com

Website: www.GeoCalibration.com
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