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Intro

Components

For enhanced data collection, OFITE is pleased to introduce the new Model
1100 Pressurized Viscometer. This fully-automated system accurately deter-
mines the flow characteristics of fracturing fluids and drilling fluids in terms of
shear stress, shear rate, time, and temperature at pressure up to 2500 PSI.

Using the exclusive ORCADA® software, a computer novice can operate the
Model 1100, and yet the system is versatile enough for advanced research
and demanding test parameters. The rugged Model 1100 is suitable for both
field and laboratory use. A waterproof case with wheels makes the unit com-
pletely portable.

#130-75-02
#130-75-04
#130-75-20
#130-75-27
#130-75-28
#130-75-70
#130-78-04
#130-78-05
#130-78-13
#130-78-17
#130-78-18
#130-78-20
#130-78-34
#130-78-36
#130-79-15
#130-81-001
#130-81-002
#130-81-003
#130-81-04
#130-81-07
#130-81-071
#130-81-082
#130-81-19
#130-81-21
#130-81-22
#130-81-27
#130-81-37
#130-81-38
#130-81-169
#132-83
#135-05
#152-38

#153-00
#153-55
#153-67
#170-17

Cap O-ring, -036, Viton 75D
Thermocouple O-ring, -002, Viton 75D
%e" Spanner Wrench

%" T-handle Allen Key

V6" Allen Key

Waterproof Plastic Case with Casters
Sample Thermocouple

Main Seal

B1 Bob; Hastelloy with Threads for Stainless Steel
Bob Shaft Bearing

Bearing, Main Body

Rotor Cup O-ring, -218, Viton 70D
Packing Washer

O-ring, -117, Viton 75D

Serial Cable; OB9; M/F

O-ring, -029, Viton 75D

Internal Pressure O-ring, -034, Viton 75D
O-ring, -010, Viton 70D

Spiral Retaining Ring

Valve Stem

Rotor, R1 (C276), HP

Torsion spring, 4,000 Dyne/cm?

Bearing Retainer

Seal Nut

Lower Bearing

Retaining Ring, VHM-28

.050 Allen Key

Seal Nut Wrench

Shaft Assembly

Calibration Fluid; 200 cP; 16 oz; Certified
Spring Retaining Ring

AC Power Cord; 3-Conductor International (Continental Euro-
pean)

Bottle Brush

Silicone Stopcock Grease; Dow Corning; 150g Tube
60cc Disposable Syringe

Valve Stem O-ring, -008, Viton 75D
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Optional:

#132-80 100 cP Calibration Fluid; 16 oz.; Certified
#130-81-084 Torsion spring, 16,000 Dyne/cm?
#132-82 500 cP Calibration Fluid; 16 oz.; Certified

#152-55 Bath/Circulator; Caron Model 2050W; Refrigerated and Heat-
ed; 115V

#152-55-1 Bath/Circulator; Caron Model 2050W; Refrigerated and Heat-
ed; 230V

#165-44-2 High-Temperature Thread Lubricant; 7 gram Pouch
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Features High Pressure - Up to 2,500 PSI (17.2 MPa)

- High Temperature - Up to 500°F (260°C)
- Low Motor Shear Rates - As low as 0.01s-1

- Portable - The rugged carrying case is designed for field or laboratory
use and is easy to transport.

- Small Footprint - Only 12" x 12" (30 x 30 cm). The all-in-one design
includes the heating mechanism.

- Couette Geometry - Uses traditional Bobs and Rotor for measurements
that are easy-to-translate (shear stress range 0—4000 dynes/cm?).

- Computer Controlled - Using the exclusive ORCADA® software system,
this viscometer is ideal for advanced research and demanding test
parameters.

- Data Acquisition - Store your data in a text format or in a Microsoft Excel
file for easy access and reporting capabilities.

- *SAFEHEAT® - Safe, Accurate, Fast, Environmentally friendly, High
Efficiency Air Transfer system. Compared to traditional oil bath heating
systems, *SAFEHEAT® provides more precise control over the sample
temperature without the risks of hot oil, such as spilling, splashing or
flashing.

*U.S. Patent Number 8,739,609
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Specifications

Range of Measurement for Model 1100

Rotor-Bob | R1B1 R1IB2 | RIB3 | Ri1B4 | RIB5
Basic Data
Rotor Radius, RR (cm) | 1.8415 1.8415 1.8415 1.8415 1.8415
Bob Radius, RB (cm) 1.7245 1.2276 0.8622 0.8622 1.5987
Bob Height, L (cm) 7.62 7.62 7.62 3.81 7.62
Shear Gap (cm) 0.117 0.6139 0.9793 0.9793 0.2428
R Ratio, RB/RR 0.9365 0.377 0.468 0.468 0.8503
Max Temperature (°C) 260 260 260 260 260
Min Temperature (°C) 0 0 0 0 0
Shear Stress Range (dyne/cm?)
Spring, 130-81-080 1-1000 | 2-2000 [ 4-4000 | 8-8000 [ 1-1160
Spring, 130-81-082 4-4000 | 8-8000 [16-16000| 32-3200 | 4 -4650
Spring, 130-81-084 16 -16000 |32 - 32000 |64 - 64000 |128-128000] 19-18600
Shear Rate Range*
Shear Rate Constant
(s" / RPM) 1.7023 0.3770 0.2682 0.2682 0.8503
Shear Rate Range (s™)
0.01 RPM 0.01702 | 0.00377 | 0.00238 | 0.00238 | 0.008503
0.1 RPM 0.1702 0.0377 0.02382 | 0.02382 | 0.08503
1.0 RPM 1.702 0.377 0.2382 0.2382 0.8503
10 RPM 17.02 3.77 2.382 2.382 8.503
100 RPM 170.2 37.7 23.82 23.82 85.03
1000 RPM 1702 377 238.2 238.2 850.3
Viscosity Range (cP)
Minimum Viscosity
with 130-81-080** 0.1 0.5 1.7 3.4 0.1
Maximum Viscosity
with 130-81-080"* 5,875,000 | 53,125,000 | 168,750,000 | 337,500,000 | 13,750,000
Minimum Viscosity
with 130-81-082** 0.2 2.1 6.8 13.6 0.5
Maximum Viscosity
with 130-81-082 23,500,000 | 212,500,000 | 675,000,000 [1,350,000,000| 55,000,000
Minimum Viscosity
with 130-81-084** 1.0 8.5 27.2 54.4 1.9
Maximum Viscosity
with 130-81-084* 94,000,000 | 850,000,000 |2,700,000,000|5,400,000,000| 220,000,000

* Lower shear rates available on special order.

** At 1,000 RPM
***At.01 RPM

When using the 130-81-079 spring use a maximum speed of 300 RPM.
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Instrument Geometry True Couette Coaxial Cylinder

Motor Technology Stepper

Motor Speeds (RPM) Variable Speed Range .01 - 1,000
Speed Accuracy (RPM) .001

Shear Rate Range (sec™) .01-1,022

Readout Computer Control and Data Acquisition
Heat System 300 Watt, Max Temp 500°F (260°C)
Temperature Measurement | Type “J” Thermocouple

Automatic Tests API Cementing, Mud and Fracture Rheology
Power Requirements 115 or 230 Volts AC, 50/60 Hz

Weight 85 Ibs (37.6 kg)

Dimensions 14" x 13" x 30" (36 x 33 x 76 cm)
Shipping Weight 150 Ibs (68 kg)

gg;“u':‘rz::gz::’“ RS-232 Serial Port or LAN or Bluetooth.
Operating System Windows 2000, XP or higher.

Viscosity Conversions
To convert from units on left side to units on top, multiply by factor @ intercept.

Erom To Cer(1(t:|gc))|se P(o;s)e g/(cm x s) [ (mN x s)m? | mPa x s (1”())5 f?2)
Centipoise 1 0.01 0.01 1 1 0.002088
Poise 100 1 1 100 100 0.2088
g/(cm x s) 100 1 1 100 100 0.2088
(MmN x s)m? 1 0.01 0.01 1 1 0.002088
mPa x s 1 0.01 0.01 1 1 0.002088

b xs
10072 478.93 |4.789| 4.789 478.93 | 478.93 1

Shear Stress Conversions
To convert from units on left side to units on top, multiply by factor @ intercept.

Dyne/cm? Pa Ib/100ft2 Ib/ft? DR
Dyne/cm? 1 0.1 0.2084 0.002084 0.1957
Pa 10 1 2.084 0.02084 1.957
Ib/100ft? 4.788 0.4788 1 0.01 0.939
Ib/ft? 478.8 47.88 100 1 93.9
DR 5.107 0.5107 1.065 0.01065 1
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Setup 1. First, check that the computer’s AC power setting matches the available
power in your region. This switch is typically found on the upper back
Computer panel of the computer and will be either 115V or 230V.

2. Connect the monitor, mouse, and keyboard to the computer and connect
the monitor and computer to an AC power outlet. The computer and
monitor were shipped with the appropriate power cords.

If your Model 1100 was supplied with a laptop computer instead of a

desktop model, simply open the laptop and turn the power on. The
AC power cord can be used to prevent the battery from draining
Note completely during operation. Remember to periodically charge the

battery by leaving the AC power cord plugged in overnight.

3. Turn the monitor and computer on. After the computer has booted up
completely, check for the ORCADA® icon on the desktop.
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-_—

On the back panel, locate the three ¥4" (6.35mm) NPT fittings. Connect
a water source (15 - 30 PSI/ 104 - 208 kPa), Nitrogen source, and drain

Setup

Viscometer hose to the appropriate fittings.
The Nitrogen is used to pressurize the sample and prevent boiling at
temperatures above 212°F (100°C). The water is used to raise and lower
Note the heater.

2. Screw the heater cable from the heat bath into the bottom of the cabinet.

3. Plug the thermocouple from the heat bath into the bottom of the cabinet.

4. Connect the viscometer to the computer using either a 9-pin RS232
cable, a Local Area Network connection with an Ethernet cable, or

Bluetooth.

5. Make sure the “Power” switch is in the off position. Plug the power cord
into an AC power source.

Serial Port
Ethernet Port ‘ =
» NITROGEN
Nitrogen
WATER \
POWGI’ DRAIN

@ @

Drain  Water In
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-_—

Turn the unit on. The power switch is located on the front panel.

Setup

System Test 2. If the heater is raised, lower it using the “Heater Lift/Lower” switch.
@\} The sample cup is already attached to the viscometer in order to protect
the bob shaft during shipping. Always handle the bob shaft carefully;
Note bending it will result in poor viscosity readings.

3. To remove the sample cup, unscrew the sample cup nut and pull the
sample cup straight down.

4. Carefully apply a thin coating of high-temperature thread lubricant (#165-
44-2) to the bob shaft threads.

5. To install the bob, slide it onto the bob shaft with the tapered end down
and screw it securely into place. An R1B1 bob/rotor combination is
standard for the Model 1100 Viscometer, however other combinations are
available. See page 5 for more information.

Sample Cup Nut

Sample Cup

Valve Stem

Heat Bath
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6. Turn on the computer and open the ORCADA® software (see page
12 for instructions).

7. From the menu bar at the top of the screen, select “Utilities” and then
“Calibrate Shear Stress”. Check the “Temperature” field to verify that
it shows room temperature. Then, confirm that the value in the “Shear
Stress Raw” fluctuates when you gently turn the bob with your hand.

77100

VISCOMETER

Expansion
Fitting

Bob

If either of these values does not display as expected, make sure the
Model 1100 is turned on and that all cables are securely connected. If the
problem is still not corrected, return to the “Main Screen” in the ORCADA®
software and choose “Edits” and then “Options”. In the “COM Port” drop-
down menu, choose a different port and try again. See page 23 for
information about the “Options” screen.

8. Itis recommended that a Calibration procedure be run due
to the possibility of mishandling during shipment. Refer to the
“Calibration” section on page 16 for detailed instructions on calibrating
the unit.
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Setup

Preparing for a Test

Note

1.

Install the bob as described in steps 1 - 6 on page 9.

2. Fill the sample cup with the proper amount of fluid based on the bob you
are using. Refer to the chart below.

Body Type B1 B2 | B3 | B4 | B5 [ XB1 | XB2 | XB5
Sample Amount (mL) | 42 | 78 | 96 [ 104 | 52 | 32 | 73 | 44
3. Hold the sample cup by hand and position the bob in the center. Push the
sample cup up past the o-ring. Hold the sample cup in place and screw

the sample cup nut into place.
4. Position the heat bath under the sample cup and raise it. The bath can be

raised either manually and secured with the supplied pin or automatically
with the “Heater Lift / Lower” switch. Press the button to release.

Lock Pin

-
5. To pressurize the sample, gradually rotate the regulator knob clockwise.
To reduce pressure, gradually rotate the regulator knob counterclockwise
at a rate no greater than 60 PSI per minute.
Pressure is only necessary for tests temperatures above 200°F (95°C).
The heaters will be deactivated if the sample is not pressurized enough
to prevent boiling. The ORCADA® software will indicate this with a yellow
alarm light. The alarm light will turn green when the appropriate pressure
is applied to the sample. Refer to the chart below for the minimum
pressure requirements.
6. Once the pressure is set and the heater is in place, the Model 1100 is
ready to run a test.
Temperature Pressure
Ambient - 200°F (Ambient - 93.3°C) 0 PSI (0 kPa)
201° - 295°F (93.9° - 146.1°C) 100 PSI (690 kPa)
296° - 355°F (146.7° - 179.6°C) 200 PSI (1,380 kPa)
356° - 395°F (180.1° - 201.8°C) 300 PSI (2,070 kPa)
396° - 445°F (202.4° - 229.6°C) 500 PSI (3,450 kPa)
446° - 500°F (230.2° - 260.2°C) 800 PSI (5,520 kPa)
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Software Start

1. Double-click the “ORCADA®” icon on the desktop.

2. The first time you run the software, you will be asked to select a hardware
configuration. Select “Model 1100 v2” and click “OK”. You will now see the
Main Screen.

3. The Windows XP firewall may try to block the ORCADA® software from
communicating with the viscometer. If the firewall shows the following
alert, select “Unblock”.

Windows XP Firewall Alert

Main Screen
Communication
Available Tests Log Indicator ~ Status Indicator
—— Bath Control
— Key
Manual Mode Analysis Data Process Variables

Controls

“Start Test” - This button starts a test in Auto Mode. Once a test is started,
this button becomes the “Abort Test” button. Click here to stop the test.

“Cement” - This button performs a standard cement test based on
API specifications.

“Mud” - This button performs a standard mud test based on
API Specifications.
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Note: When running the “Mud” and “Cement” tests, the values for

“‘Dead Time” and “DAQ Time” on the Options screen should be ignored.
Temperature and pressure control, which are disabled during custom Auto-
Mode tests, are available during a “Mud” or “Cement” test.

“Progress” - This button opens the Test Progress window, which shows all of
the steps of the current test and highlights the one currently in process.

o

“Status” - This box at the top of the screen shows the current status of the
test.

“Comm Timeout” - This light will be off when the PC is successfully
communicating with the viscometer. If communication is interrupted for any
reason, the light will shine red to indicate a problem.

“Start Logging” - This button is available in manual mode only. Click here to
begin recording test data. The light next to this button will shine green while
logging is in progress.

“Cond Pause” - This button will pause a test during the conditioning phase
and put the software into Manual Mode. While the test is paused, the motor
and heat controls can be controlled in the same manner as in a standard
Manual Mode test.

To resume the test, click the “Cond Pause” button again. You will be asked if
you want to “Continue” the test with the remaining conditioning time or if you
want to “Override” the remaining time and extend the effective conditioning
time. If you choose to “Continue”, the time remaining in the conditioning cycle
will appear as though the test was never paused. If you choose to “Override”,
the time remaining in the conditioning cycle will resume at the point where the
test was paused.
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For example, assume a test has a conditioning time of 10 minutes and the
test is paused at the 5 minute mark for 1 minute. If the test is unpaused
using the “Continue” option, the time remaining in the conditioning cycle will
be 4 minutes. However, if the test is unpaused using the “Override” option,
the time remaining in the conditioning cycle will be five minutes, making the
effective total conditioning time 11 minutes.

“Raw File Save Period” - This field determines how often data is recorded
during a test.

“Experiment Name” - This field will be used to identify the experiment later.
This field is required before starting a test in Auto Mode or starting logging in
Manual Mode.

“Bob” - Select the type of bob currently being used in the unit. An incorrect
value in this field will adversely affect your test results.

“Key” - The checkboxes next to the graph key enable and disable graphing
of the indicated values. For example, to exclude RPM from the graph,
uncheck the “RPM” box. You can also customize the appearance of the lines
on the graph by clicking on the line example on the right side of the key.

“Manual Mode Controls” - The manual mode controls, in the bottom left-
hand corner of the screen, adjust the rotor speed and the temperature while
the unit is operating in manual mode.

“Rotation” - This field determines the rotational speed. The drop-down
box beneath the field set the units to either RPM or 1/s.

“Enable” - Place a check in this box to engage the motor. Uncheck the
box to stop the motor.

“Temp” - This field determines the test temperature. The drop-down list
beneath the field sets the units to either °F or °C.

“Enable” - Place a check in this box to enable temperature control. If
the value in the “Temp” field is higher than the sample temperature, the
heaters will engage to heat the sample.

“PreHeat” - The software will not heat a sample above 200°F (93°C)
unless the sample is pressurized. The preheat button allows the software
to heat the bath to higher temperatures without giving a low pressure
warning. Enter a value in the “Temp” field and check the “PreHeat” box to
preheat the bath prior to heating the sample.
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“Cool” - Place a check in this box to activate the cooling solenoid and
begin cooling the sample. The value in the “Temp” field must be lower
than the sample for the software to initiate cooling.

“Clear” - This button removes all data from the graph.

“Analysis Model” - This field, below the graph, displays the current Analysis
Model being used in the test. This variable is set in the Test Builder (refer to
page 25 for more information).

“Analysis Data” - This chart shows the calculated values based on the
Analysis Model being used for the test. This data will not display until after the
analysis sweep is completed.

“Temperature”, “Shear Stress”, “Viscosity”, “Shear Rate”, “RPM” -
These fields display the current value for these variables. They are display
only. The drop-down box next to the “Shear Stress” field changes the units of
the Shear Stress variable. The units can be set to: Dyne/cm?, Ib/100ft?, Pa.,
Dial Reading, Ib/ft?
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Calibration

Important

The ORCADA® calibration program should be run before performing the first
test. Additional calibration is recommended when:

The bob is changed.
The unit has been sitting unused for several days.
The unit has been serviced (i.e. bearings changed).

o bdh =

If the “r*2” value displayed in the analysis model is below .99 during a
sweep.

5. The Shear Stress value on the main screen is not 0 when the rotor is
not turning.

6. Every two weeks during normal operation.

According to APl Recommended Practice 10B-2, viscometers being used
for testing well cement should be calibrated quarterly. APl Recommended
Practice 13B-1 and 13B-2 specify viscometers being used for drilling fluids
should be checked monthly.

The calibration fluid should be stored at room temperature and away from
direct sunlight. The shelf life of the calibration fluid is 2 years. The calibration
fluid used during the calibration program should be checked for suspended
solids and clarity prior to being poured back into the bottle for storage. Cloudy
calibration fluid should be disposed of properly.

1.

2.

Prepare the viscometer for a test as described on page 8.

Open the ORCADA® software. From the menu bar select “Utilities” and
then “Calibrate Shear Stress”.

Observe the “Shear Stress Raw” value. If the Shear Stress Raw value is
not between 950 and 1000, you must adjust the transducer cap. Refer to
page 19 for instructions.

Select a calibration fluid from the “Cal Fluid Batch” drop-down list. If the
list is empty, click the “Fluid Manager” button to add new fluid batches.
Refer to page 20 for instructions.

If the “Temp Out of Range” light shines red, the current sample
temperature is out of the specified range for the calibration fluid. The
sample will have to be heated or cooled to be within the acceptable range
before calibration.

Do not attempt a calibration if the sample is not within the
appropriate temperature range.

When using the 130-81-079 spring, use 200 cP fluid with a B5 bob and
100 cP fluid with a B1 bob.
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5. Choose a set of calibration rates from the “Rate Set” drop-down list.

To create or edit a rate set, click the “Calibration Rates” ______
button. To create a new set, click the “New” button and  |=..
enter a name and the rotational speeds. To edit a set,
select it in the “Rate Set” list, then change the rotational O
speeds as necessary. & —

Calibrating at speeds above 300 RPM can adversely il | == e
M affect results. All speeds in your rate set should be Rate Sets
Tip greater than 0 and less than or equal to 300.

6. Click the “Start Calibration” button to begin the calibration.

Once the calibration has started, the software will begin filling in the chart
and plotting the results on the graph.

7. As the calibration proceeds, the software will begin to display the
collected data in the chart. At the end of the calibration, the software
will calculate the “r*2C” value, which measures the accuracy of the
calibration. If this value is less than 0.9990, recalibrate the unit. If this
value is still low, change the bob shaft bearings (see page 35 for
instructions) and try the calibration again. If the Model 1100 still does not
calibrate, the unit will require servicing by an OFITE technician.

8. When the calibration is complete, check the r*2C value to make sure it
is greater than .9990. If it is, click the “OK” button and enter a title for the

calibration.

LIOGE+S  1200E+5  1.300E45  L.400EH

2000644 3.000E+4  +.000E+4  S.O00E+4  G.O00E+4  7.000E+4  9.000E+4  S.000E+4  L.ODDE+S

Point# | 5.5 55.| RPN | Uscosty | Temp | 5.5, iscosty [5.5.FE [ st cotbration Bob shear stress [
reference vaw veference C [pest Pt | Best P |~ Error . - ]
L | waiting For Ready 0.00. 8 -
Z, . shearRate s Fiid Batch
3 000 s [ e =]
4 REC Temp Gt of Rangs Error
5 0.00
& Shear Stress raw
7 Flud Manager
0,000
8
] Rate Set
o Raw Data [ e
i
iz Calbration Rates
= vt
= 100 P
T Ref shear Stress
=3 0.00
7
oF | canesl
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“S.S. Reference” - the shear stress as calculated by the software
“S.S. Raw” - the actual signal coming from the unit
“RPM?” - rotational speed

“Viscosity Reference” - the viscosity of the sample as calculated by the
software

“Temp” - the temperature of the sample

“S.S. Best Fit” - shear stress value for a perfect calibration

“Viscosity Best Fit” - viscosity value for a perfect calibration

“S.S. Fit Error” - deviation of actual shear stress from “S.S. Best Fit”

“ra2” - This is a measure of the accuracy of the calibration. It will be
calculated at the end of the calibration cycle. If this value does not read
greater than 0.9990 after multiple calibration tests, the unit will require
servicing.

“rA2C” - The r*2 value only provides useful information when a calibration
is performed on a linear scale. For non-linear scales, the r*2C shows the
corrected r*2 value and will provide a better measure of the accuracy of the
calibration. For linear scales, the r*2 and r*2C values will be the same.

“Temperature” - the temperature of the sample

“Shear Rate” - rotational speed (1/s)

“RPM?” - rotational speed (RPM)

“Shear Stress Raw” - the actual signal coming from the unit

“Ref Viscosity” - the viscosity of the sample as calculated by the software

“Ref Shear Stress” - the shear stress as calculated by the software
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I I When calibrating the Model 1100, the “Shear Stress Raw” value on the cali-
Callbra tlon bration screen should be between 950 and 1000. If it is not, the transducer
Adjusting the cap will need to be adjusted.
Transducer Cap
To adjust the transducer cap:

1. Bleed off all pressure from the system. Remove the top panel by loosen-
ing the four quarter-turn locks on each corner.

2. Loosen, but do not remove, the thermocouple compression fitting from the
top of the transducer cap.

A Be very careful to keep the thermocouple straight. A bent thermo-
couple will cause inaccurate readings.
Important

3. Loosen the eight set screws with the %" (1.59 mm) Allen wrench provided.

4. Observe the “Shear Stress Raw” value on the “Calibrate Shear Stress”
screen in the ORCADA® software.

5. Slowly rotate the transducer cap until the “Shear Stress Raw” value is
between 950 and 1000. The sensor is very sensitive, so only very slight
adjustments are required. Allow a few seconds for the signal to stabilize
between adjustments.

6. Once the signal is within range, tighten the setscrews on the transducer
cap. Observe the signal value after 15 seconds to make sure the signal
does not drift out of range.

7. Tighten the thermocouple compression fitting.

Thermocouple
Compression
Fitting

Transducer Cap

Set Screw

OFITE, 11302 Steeplecrest Dr., Houston, TX 77065 USA / Tel: 832-320-7300 / Fax: 713-880-9886 / www.ofite.com 19



1 l Before calibrating the unit, you must input the specifications of the calibration
Callbra tlon fluid that you are using. This will give the software the information it needs to
Fluid Manager perform the calibration accurately.

Click the “Fluid Manager” button on the Calibration screen to add a new
calibration fluid batch.

1. Click “New” to add a new batch. You can also edit an existing batch by
selecting it in the “Batch Selector” list.

2. In the “Batch” field, type a name for the batch. OFITE recommends
using the lot number and viscosity from the Certification Chart that
was provided with the fluid.

3. Inthe “Calibration Fluid Table”, enter at least two Temperature/
Viscosity pairs from the Certification Chart. Only two pairs are
required.

The “Table Linearity Error” light will shine red if the values in the
“Calibration Fluid Table” do not create a straight line. If this occurs,
check the values and re-enter them.

4. Once you have entered all the batches, click “OK” to close the Fluid
Manager and return to the Calibration screen.
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Operation
Manual Mode

Note

Note

Important

A

Important

To begin a test in Manual mode:

1.

2.

Prepare the viscometer for a test. Refer to page 8 for instructions.

Choose the shear stress units from the drop-down box next to the
“Shear Stress” field. Your choices are: Dyne/cm?, 1b/100ft?, Pa., Dial
Readings, and Ib/ft2.

Enter a value in the “Rotation” field and choose a setting for units
(RPM or 1/s).

Select the “Enable” checkbox next to the “Rotation” field to start the
motor.

Once the motor is started, the display fields on the right-hand side of
the screen will begin displaying test data.

Enter a temperature in the “Temp” field and choose Celsius or
Fahrenheit.

Select the “Enable” checkbox next to the “Temp” field to start the
heater.

Here, checking the “Enable” and “PreHeat” button allows you to pre-
heat the bath to the desired temperature without applying any initial

heat to the sample. When the bath has reached the temperature set
point, raise the bath to begin heating the sample.

Remember, if your test will exceed 200°F (93°C), apply the
recommended pressure based on the chart on page 11.

Enter a name in the “Experiment Name” field and click the “Start
Logging” button.

This field will be used to identify the experiment later.

Enter a comment in the resulting dialog box. Comments are optional,
but can be used later to identify the test results.

To stop the test, click the “Stop Logging” button and uncheck the
“‘Enable” checkboxes.

. Disassemble and clean the unit (refer to page 33 for instructions).

Allow the sample temperature to drop below 120°F (49°C) before
reducing the pressure. Make sure the pressure reads 0 before
removing the sample cup.
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Opera tion To begin a test in Auto mode:

Auto Mode 1. Prepare the viscometer for a test. Refer to page 8 for instructions.

2. Choose a test to run from the list in the upper left-hand corner of the

Main Screen.
M If no tests are listed, create a new one in the “Test Builder’. Refer to
- page 25 for instructions.
Tip
3. Enter a name in the “Experiment Name” field.
4. Set the shear stress units using the drop-down menu next to the
“Shear Stress” field.
5. Click the “Start Test” button.
6. Enter a comment in the resulting dialog box. Comments are optional,
but can be used later to identify the test results.
7. Disassemble and clean the unit (refer to page 33 for instructions).
Allow the sample temperature to drop below 120°F (49°C) before
A reducing the pressure. Make sure the pressure reads 0 before
Important removing the sample cup.
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Software To access the Options screen, choose “Options” from the “Edit” menu.

Options “Enable Bath Level Control” - If this box is checked, the “Raise
Bath” button on the “Main Screen” will be visible and active.

“RPM DAQ Settings” - “RPM High”, “RPM Med” and “RPM Low”, “Dead
Time”, “DAQ Time”. These fields are used to determine the amount of time
needed for the sample to stabilize at a given rate. The fields are also used

to determine the amount of time data is averaged before being saved. For
example, if RPM High is set to 60, Dead Time is set to 15 and DAQ Time is
set to 20, any rate of 60 RPM or greater during a sweep would stabilize for 15
seconds then begin averaging data for 20 seconds before saving the data.

“Reverse Rates Gel Ul” - If “Hysteresis” is selected on the “Test
Builder” screen (see page 25), this option will perform a gel test after the
forward portion of the sweep and after the backward portion.

“Data Archive Directory” - Specify the directory to store archived data.

“Logo Files” - Specify a logo file (.jpg format) to display on the graph at the
end of the test.

“Time Format” - Choose a time format for all of the ORCADA® software.

I Enable Bath Level control

RPM BAQ Settings
RPHLow RPM Med RPHM High

1
%
RPM <low  Low RPM>Med Med <RPM>Hoh  Hoh<RPM

D4 Time
00:01:00

Q Time
00:00:40

e
00:00: 10
ata Archive Directory

[€0rcada Data
Logo Files
|
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By default, the ORCADAP® Software saves data to file based on a set time
SOftware interval. This time interval can be changed by editing the “Raw File Save

Save Rate Settings Period” field on the main screen. However, the “Save Rate Settings” feature

provides more control over data save points. The software will monitor

each selected variable and record a data point to the file when that variable

changes by the amount specified.

1. Select “Save Rate Settings” from the “Edit” menu.

2. Place a check mark next to each variable you wish to monitor.

3. In the field after the variable name, enter the variance required to initiate
a save point.

For example, if you want the software to record a data point when the
temperature increases or decreases more than 5°, place a check next to
“Temperature” and enter 5 in the field next to it.

4. Click “OK” to save the settings and return to the main screen.

“Elapsed Time” - seconds since the start of the test

“RPM?” - rotational speed (RPM)

“Shear Rate” - rotational speed (1/s)

“RPM SP” - rotational speed setpoint

“Temperature” - measured sample temperature

“Temperature Bath” - measured temperature of the oil bath

“Temperature pH” - Not available on the Model 1100.

“Temp SP” - temperature setpoint

“Temp Duty Cycle” - the frequency (in seconds) the heaters
engage to increase the temperature

“Viscosity” - measured viscosity (cP)

“Shear Stress” - measured shear stress

“Shear Stress Tare” - change in measured shear stress
“Pressure” - measured pressure
“Pressure SP” - pressure setpoint

“pH” - Not available on the Model 1100.

OFITE, 11302 Steeplecrest Dr., Houston, TX 77065 USA / Tel: 832-320-7300 / Fax: 713-880-9886 / www.ofite.com 24



The Test Builder is designed to help you build custom tests for use in Auto
SOftware mode. To access the test builder, go to the Main Screen and choose “Test
Test Builder Builder” from the “Edit” menu.

1. To create a new test, click the “New Test” button. To create a new
test based on one of the “RP 10B”, “RP 13D”, or “RP 39” analysis
models, click the appropriate button at the top of the screen to open
a template. To edit an existing test, select the test from the list in the
upper left-hand corner of the screen.

2. Enter a name in the “Test Name” field.

3. Choose an Analysis Model.

a. “RP 39” - Power Law Model - records the Power Law calculations
(n and k)

b. “RP 13D” - Bingham Plastic Analysis Models - records plastic
viscosity (PV) and yield point (YP)

c. “RP10B” - Power Law and Bingham Plastic Models combined
4. Input the values for your test into the fields in Record 1.
a. “Heat Time” - the time it will take the unit to heat the sample to
the temperature setpoint. If this field is left blank, the unit will heat
the sample as fast as possible.

b. “Heat RPM” - the rotational speed during the heating period

c. “Temp” - the temperature setpoint. Enter any letter in this field to
indicate “Ambient”.

Available Tests Records

Test Detail
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d. “Cond. Time” - the time period to condition the sample
e. “Cond. RPM” - the rotational speed during conditioning

f. “#/Swps” - the number of sweeps to perform after conditioning.
A sweep is a set of rotational speeds separated by time interval.
Between sweeps, the rotor returns to the Cond. RPM. At the end
of each sweep, the unit calculates the Analysis Model values.

g. “Delta Time” - the time interval between sweeps

h. “Gel Time 1” - During a gel time interval, the rotor comes to a
complete stop and waits. At the end of the interval, the rotational
speed is increased to 3 RPM until the gel breaks and a gel

strength value is recorded. Click the “Insert Gel Column” button to
add a gel time to the record.

i. “RPMA1, 2, 3” - The RPM fields set the speed of each step of the
sweep.

5. Click the “OK” button to save the test and return to the main screen.
“Hold for Temp” - Click this checkbox to tell the unit to wait until the sample
has reached the temperature setpoint before proceeding to the next step. If
this box is unchecked, the test will proceed while the sample is heating.
“Temp Threshold” - This field specifies an acceptable variance on the
temperature. For example, if the temperature setpoint is 150° and the “Temp
Threshold” is set to 5°, the unit will consider the setpoint reached when the
temperature is between 145° and 155°.
“Temp Unit” - set temperature units to either °F or °C
“Rate Unit” - set the rate units to either RPM or 1/s

“Pressure Unit” - set the pressure units to either PSI or kPa

“Hysteresis” - If this box is checked, each sweep will be performed forward
and backwards.

“Stir Parameters” - These parameters only apply if the test includes a gel
time.

“Stir Prior to Gel” - Check this box to stir the sample before calculating gel
strength.
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“Gel Stir Rate” - This is the rate the sample will be stirred prior to calculating
gel strength.

“Gel Stir Time” - This is the time interval the sample will be stirred.

“Plot All Records” - If this box is checked, all records will be plotted on
the graph. If it is not checked, only the currently highlighted record will be
plotted.

The graph below the records provides a visual representation of the current
test. Each line represents one aspect of the test: RPM Setpoint, Temperature
Setpoint, Pressure Setpoint, and Temperature PV. Refer to the key to the
right of the graph for details.

The graph features a cursor, a vertical yellow line, that can be used to view
more detailed information about the different phases of the test. The “Center
Cursor” button moves the cursor to the center of the graph. Click and drag
the cursor across the graph to see more detailed information. Refer to the
“Test Detail” field below the graph for more information.
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Software After buﬂfjlng atestin th_e Test Buﬂdgr, the ghad at the bottom of t_he main
screen will show the various data points being calculated by the viscometer
based on the chosen analysis model. This chart, however, is customizable.

You can choose which data points are displayed on the chart and which are
not.

Select Analysis Outputs

From the “Edit” menu, choose “Select Analysis Outputs”. By default, all data

points are selected and will appear on the chart. To remove a data point from
the chart, simply uncheck the box next to it.

OFITE, 11302 Steeplecrest Dr., Houston, TX 77065 USA / Tel: 832-320-7300 / Fax: 713-880-9886 / www.ofite.com 28



S oftwa re To review test data from past tests:

Saved Test Data 1. Select “Saved Test Data” from the “File” menu.

2. The saved test data is grouped by month. Select the folder for the year
and month of the data you are looking for and click the small + sign next
to it. This will show you all of the data for tests run that month, including
any comments you added.

3. Select the test you are looking for and click the “OK” button. Multiple tests
can be selected by holding down the CTRL key and selecting each test.

x|
Dat 7 |
2005 Month1 1
[=H)2005 Month12
[ FE 208 OT
ez pedTetz caion 206 - Tt 1 Mon,DecOs 183723 2
torize Pk Test2 ocation 208 - Test 2 Mon,DecOs 183728 2
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g FT 206 OT
tmasss FedTest Locaion 208 - Tt 1 Mon,DecOS 183558 2
loens  FeldTest Locaion 206 - Test 2 Mon,DecOs 183603 2
Ld _f_l
ok cancel

Saved Experiment Explorer

4. On the “Raw Data” tab you will see the graph of the test results. The
“‘Analyzed Data” tab shows the results of the calculations based on the
Analysis Model. The “Test Setup” tab shows the parameters of the test.

RawData | Analysed Data | Test Setup

et
[Terperatwe 8121|124
o 8 arfr

o g g
— e e =

et

Ixl ok

Raw Data
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“Export” - Click this button if you wish to export the test data to a file. You
will be asked to select a filename and destination and then click “OK”. The
resulting file can then be opened in Microsoft® Excel for further analysis.

“Print” - Click this button to print the results to the default printer.

“Experiment Explorer” - Click this button to choose another set of test data
to review.

“OK?” - Click this button to return to the main screen.

Sweep Data ]

oc AvaSup Data | Elapsed Time TestState | Ratio |5 Rate |5, Stress |Vcosty |RPM | Tem |

Experiment, Test Comment Date. Tine
Cement Test 1 RP 108 Cement Test 1- 1 Thy, Nov 09 11124 2

Raw Data

x|
RawDats | AnalysedData  Test Setup
auko 3
P Anayss Hodel tr Par
| None
I~ Hod for Temp I Hysor
TempThveshold TemplUnt  RoteUnt  Pressure Unk
o 3 wem
Record | Heat Time [ Heat RPM | Temp | Cond. T | Cond. RPM | #/5wps | Deka Time | RPY 1 |
|
Experinent Test Comment Date Time_{ Length {4 R
Cement Test 1 w106 Cement Test1- 1 Tho, Nov 03[ 15:11:04]2
print
Exgerinent Explorer |
x o

Test Setup
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Software On_the _Callbratlon History Screen, you can retrieve the data from all past
calibration tests.
Calibration History
1. Begin on the Main Screen. Select “Calibration History” from the “Utilities”
menu.

2. The calibration tests are grouped by month. Select the folder for the year
and month of the calibration test you are looking for and click the small
+ sign next to it. This will show you all of the calibration tests run that
month, including the fluid batch and any comments you added after the
test.

3. Select the test you wish to view and click the “OK” button.

4. You can now see the graph, chart, and fluid batch details.

5. Click the “Export” button if you wish to export the calibration results to a
file. You will be asked to select a filename and destination and then click

“OK”.

6. When you are finished reviewing the calibration history, click the “OK”
button to return to the main screen.

|5 Calibration History Explorer I x|
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® . .
SOftwa re The Import/Export feature of the ORCADA® Software makes it possible to
transfer a test from one PC to another.

Import/Export

1.

2.

Begin on the Main Screen. Choose “Export” from the “File” menu.

Select the tests you wish to export. Hold down the CTRL key to select
multiple tests.

Click the “Export” button. You will be asked to choose a destination and
filename and then click “OK”.

Copy this file to the destination PC.

The file must be placed in the correct folder for it to be available for
import. To find this folder, first navigate to the folder specified in the “Data
Archive Directory” field in the Options screen (see page 23 for details).
From there go to the “ORCADA®” folder and then the “Tests Import
Export” folder.

On the destination PC, choose “Import” from the “File” menu.

Choose the tests you wish to import. Hold down the CTRL key to select
multiple tests.

The “Export” field lists all of the files that are available for import. Once
you have selected one, the “Tests” field shows which individual tests can
be imported from that file.

Below the “Export” and “Tests” fields is a display-only field that shows the
folder being scanned for exported tests. Make sure the tests you want to
import have been placed in that folder.

Click the “Import” button. The new tests will appear in the list in the upper
left-hand corner of the Main Screen.

EEEEEE
=—m =
Export Import
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Dlsassembly This procedure should be performed immediately after every test.

1.

2.

Important

7.

8.

9.
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Lower the heat bath.
Allow sample to cool to below 120°F (48.9°C).

Gradually decrease the pressure at a rate of 30 - 60 PSI (200 - 400 kPa)
per minute.

Slowly open the valve stem at the bottom of the sample cup (see photo
on page 9). This will relieve any remaining pressure from the cup.
Keep a container underneath the valve stem to collect any sample fluid
that leaks.

Unscrew the sample cup nut and pull the sample cup straight down. Hold
it directly under the bob to catch any residual fluid that may be dripping.

Gently turn the bob counterclockwise to remove it from the bob shaft.
Be very careful to keep the thermocouple straight. A bent

thermocouple will cause inaccurate readings. Pull the bob straight
down slowly.

Expansion Fitting

Thermocouple

Unplug the power supply.
Open the panel on the right-hand side of the unit cabinet.

Inside the cabinet, locate one of the six holes on the rotor tube.

33



10. Insert a wrench, screwdriver or other long, rigid item into the hole to hold
the rotor tube in place.

Rotor Tube

Expansion Joint

11. While holding the rotor tube in place, unscrew the expansion joint and
remove it from the machine.

12. Clean all removed parts with water. Wipe any residual fluid from inside the
rotor with a folded paper towel.

13. Reinstall each of the removed parts.

Remember to hold the rotor tube in place while tightening the expansion
joint.
Note

- .
\
WodsILf
MODEL

1100

COMETER
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' Before performing any type of maintenance, be sure and unplug the power
Malntenance supply and bleed off all Nitrogen. Also, be careful not to bend the bob shaft

and thermocouple.

When working with bearings, be careful not to handle them with your bare
hands. The oil from your skin can contaminate the bearing.

A good indicator that maintenance is required is if the r*2C value is less
than .9990 (refer to page 18 for more information). If a calibration check
using certified calibration fluid shows viscosity readings that are not linear
at multiple shear rates, this can also indicate a problem that requires
maintenance.

1. Unplug the viscometer from the electrical source.

Maintenance
Bob Shaft

N

Gently turn the bob counterclockwise to remove it from the bob shaft.

Be very careful to keep the thermocouple straight. A bent
A thermocouple will cause inaccurate readings. Pull the bob straight
down slowly.

Important

3. Unscrew the expansion joint.

@ Remember to hold the rotor tube in place as described in steps 8 - 11 on
page 33.
Note

4. Remove the top panel.

5. Unplug the thermocouple and the grey cable that runs into the top of the
transducer cap.

6. Unscrew the eight allen bolts from the transducer cap. Be careful not to
drop the Allen bolts into the viscometer. Remove the transducer cap and
set it aside.

A Be very careful to keep the thermocouple straight. A bent
thermocouple will cause inaccurate readings.
Important
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7. Unscrew the eight allen bolts that hold the transducer body to the main
body. Remove the transducer body. It may be necessary to loosen the
o-ring seal by gently rocking the transducer body back and forth.

B
‘ |
2 ﬂ—v—u%

Thermocouple
Compression
Fitting

Transducer Cap

Thermocouple
Wire

8. Loosen the set screw on the torsion spring.

9. With the split ring pliers, remove the retaining ring just below the bearing
retainer.

10. Slide the lower bearing and bearing retainer off the bob shaft.

11. Slide the bob shaft up out of the transducer body.

Bob Shaft

Bob Shaft
Lower Bob

Shaft Bearing

Transducer Body
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12. At this point, the torsion spring is fully accessible in case it needs to be
changed. To change the torsion spring:

a. Turn the transducer body upside down.

b. Unscrew the hex screws on the spring retainer.

c. Remove the spring retainer and torsion spring.

d. Insert a new torsion spring into the depression in the transducer body.

e. Slide the spring retainer over the torsion spring and secure it in place
with the hex screws.

Spring Retainer — =

Torsi .
Set Screw orsion Spring

Transducer Body

13. Slide the upper bearing off the bob shaft.
14. Slide a new bearing onto the bob shaft.

A Do not touch the new bearings with your bare hands. Oils from your
skin can damage it.
Important

15. Slide the bob shaft back into the transducer body.

16. Slide a new bearing onto the bottom of the bob shaft. Slide a bearing
retainer onto the shaft beneath the bearing.

17. Using the split ring pliers, place the retaining ring below the bearing
retainer to hold it in place.

18. With the transducer body upside down, turn the bob shaft clockwise until

it stops. Then turn the bob shaft back slightly and tighten the set screw on
the torsion spring to secure it to the bob shaft.
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19. Inspect the o-ring on the torsion body and replace it if necessary. Apply a
light coating of silicone grease around the o-ring.

20. Lower the transducer body back into the main body.

Make sure the stop pin on the head of the bob shaft is aligned toward the
front of the viscometer.

Note

Transducer Body

Stop Pin

21. Lubricate the Allen bolt threads with a thin coating of high-temperature
thread lubricant (#165-44-2). Screw the eight Allen bolts back into place
on the transducer body. Tighten the bolts in a crisscross pattern.

22. Place the transducer cap back on top of the transducer body.

23. Lubricate the Allen bolt threads with a thin coating of high-temperature
thread lubricant (#165-44-2). Screw the eight Allen bolts back into place
on the transducer cap. Tighten the bolts in a crisscross pattern.

24. Plug in the thermocouple and transducer.

25. Turn the unit on and adjust the transducer cap until the Shear Stress Raw
value is between 950 and 1000. See page 19.

26. Run the TransCal software as instructed on page 46.

27. Re-calibrate the unit before performing another test.
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Malntenance 1. Remove the transducer body as described in steps 1 - 7 on page 35.

Main Bearing 2. Loosen the Allen bolts at the bottom of the motor. Slide the motor forward
Replacement just enough to loosen the belt and remove it from the rotor.

Motor

Head Assembly

Allen Bolts

Allen Bolts

3. Remove the rotor cap nut. Pull the rotor assembly straight down to
remove it from the main body.

M To avoid damaging the o-ring inside the seal nut, turn the rotor gear
Tip counterclockwise while pulling downward gently.
4. Remove the main bearing from the main body and replace it with a new
one.
A Do not touch the new bearings with your bare hands. Oils from your

Important skin can damage it.

Main Body

Rotor Cap Nut
Main Bearing
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5. With the supplied seal nut wrench, remove the brass seal nut from
beneath the main body.

Seal Nut Wrench

Lower Bearing Main Body
Seal Nut

6. The main seal is seated inside the top of the seal nut. Inspect this seal
and replace it if it shows signs of damage or wear.

7. Apply a thin coat of grease to the entire surface of the seal. Make sure the
grease fills the gap between the seal and the seal nut.

8. The lower bearing sits inside the bottom of the seal nut. Inspect this
bearing and replace it if it shows signs of damage or wear.

The lower bearing is pressed into the seal nut and cannot be removed
without destroying it. Do not attempt to remove the lower bearing unless it
is already damaged and not usable.

A Do not touch the new bearings with your bare hands. Oils from your

kin can dam it.
Important skin can damage it

Lower Bearing
Main Seal

Retaining Ring

Seal Nut
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9. Once the bearings and seals have been replaced, screw the seal nut
back into the main body. Use the spanner wrench or seal nut wrench to
tighten it.

10. Insert the rotor back into the main body from below.

M To avoid damaging the o-ring inside the seal nut, turn the rotor gear

Tip clockwise while pushing upward gently.

11. Once the threads on the top of the rotor tube are visible above the main
bearing, screw the rotor cap nut onto the rotor tube.

é After removing the rotor cap nut, you must apply Loctite (#130-81-
090) to the threads before reinstalling it. Without Loctite, the rotor
Important cap nut could loosen and cause the rotor tube to fall.

12. Wrap the chain around the rotor and pull the motor back to tighten it.
Tighten the Allen bolts on the motor to secure it in place.

13. Reassemble the head assembly as described in step 19 - 26 on page
38.
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Maintenance Ihe rotor tube is held in place by a threaded_nut at the_top. If this nut
ecomes loose, the rotor tube will shake during operation and could damage
Rotor Nut other components.
The rotor, expansion joint, and rotor tube should all be firmly attached to the
viscometer. If you detect any back and forth movement of these parts, it will
be necessary to tighten the rotor nut.

1. Remove the transducer body. Follow the instructions in steps 1 - 7 on
page 35.

The rotor nut screws onto the top of the rotor tube. It will be visible after
you remove the transducer body.

2. Hold the rotor tube in place to keep it from falling. Unscrew the rotor nut.
3. Apply a few drops of Loctite (#130-81-090) to the threads on the rotor nut.

4. Put the rotor tube back in place and secure it with the rotor nut. Make
sure the nut is tight.

5. Reassemble the head assembly as described in step 19 - 26 on page 38.
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Malntenance There are two fuses that control the power supply. They are located in a small

compartment by the power switch. Simply use a small screwdriver to pry
Fuse Replacement open the compartment and replace as needed. Use two 3-amp fuses.

Additional fuses are located inside the cabinet. To replace these fuses:

1. Open the back cabinet by loosening the two quarter-turn locks.

2. You will see 5 fuses on the inside of the back panel. The black fuses pop

out and the gray ones flip up.

A The power supply may hold an electrical charge. Be very careful not to

Important

Label
F1
F2
F3
F4
F5
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Supply

Component
Heater

Motor

Main Power Supply
SSR - Heater

SSR - Ram

touch it while changes the fuses.

Fuse (115V)
4 amp
4 amp
2 amp
3 amp
3 amp

Fuse (230V)

2 amp
2 amp
1 amp
3 amp
3 amp
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Appendlx R_efer to the next page for a list of parts that correspond to the labels on this
diagram.
Diagram

!

]
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The parts listed below correspond to the labels on the diagram on the previ-

ous page.
# OFITE Part #
1 130-81-007
2 130-81-002
3 130-81-15
4 130-81-211
5 130-78-22
6 130-81-169
7 130-75-02
8 130-75-461
9 130-81-12
10 130-75-79
11 130-81-086
12 130-75-75
13 130-75-78
14 130-81-21
15 135-04

16 130-79-43
17

18 130-81-145
19 130-78-34
20 130-78-36
21 130-81-075
22 130-78-20
23 130-78-13
24 130-81-003
25 170-17

26 130-81-07
27 130-81-062
28 130-81-071
29 130-81-040
30 130-81-301H
31 130-81-19
32 130-78-17
33 130-81-22
34 130-81-001
35 130-78-05
36 130-81-03
37 130-78-18
38 130-81-146
39 130-81-11
40 130-77-069
41 130-81-082
42

43

44 130-81-175
45

46 130-75-04

Description

Fitting, M Connector, 1/16 Ultra-Torr x 1/8 NPT
O-ring, #034, Viton

Transducer Body

Transducer Wheel Assembly

Pin, Slotted Spring, 1/16 x 3/8

Bob Shaft Assembly

O-ring, -036, Viton

Retainer, Coil

Body

8-32 Hex Socket Head Cap Screw, Qty: 2
Screw, SKIT HD, 0-80 x 3/16, Alloy Steel
Standoff, 3/4 LG, 8-32 x 3/8, Qty: 4

8-32 Hex Socket Flat Head Cap Screw, Qty: 4
Seal Nut

Retaining Ring, External, 1/4"

Chain Type 25

Screw, Flat Head, 8-32 UNC x 0.625, Qty: 3
Rotor Tube

Packing Washer

O-ring, -117, Viton

Nut, Rotor Cup

O-ring, -218, Viton 70D

Bob, B1, ASM C-276

O-ring, #010, Viton

O-ring, #008, Viton

Valve Stem

Rotor Insert

Rotor, R1

Retaining Ring

Expansion Joint, C-276

Bearing Retainer

Bob Shaft Bearing, Qty: 2

Lower Bearing

O-ring, #029, Viton

Main Seal

Retaining Ring, VHM-28

Main Bearing

Nut, Rotor Tube

Guide Tube

Fitting, Conn 1/8 MNPT x 1/8 Tubing
Torsion Spring

Screw, SKT HD, 1/4-28 UNF x 1

Screw, Flat HD, 4-40 UNC x 0.25

Cap, Transducer

Screw, SKT HD, 5/16-24 UNF x 1
O-ring, -002, Viton 75D
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Appendix The transducer linearization process is only necessary if the transducer,
transducer board, or control board have been replaced. This process only

Transducer applies to firmware version 1.43 and later.

Linearization
1. Make sure the computer is connected to the Model 1100 viscometer and
that the ORCADA® software is not open. Lower the heating jacket and
remove the rotor sleeve so that the bob is exposed.
2. Open the Firmware Downloader software.

3. Click “Terminal!” on the top menu.

) Firmware Downloader V153 ==
A Ng——
File CTerminal)

New Firmware Selection

Load Firmware File |

Firmware Ver:

Release Date:

Current Hardware Firmware

‘Autn-Deted Connection [Serial, USB, and Etherne{] LJ

Find Hardware Status: Offline

4. In the “Connection” drop-down list, choose the method you used to
connect the Model 1100 to the computer and click the “Connect” button.

3o | e
File Edit
I” Device Display Enable Connection

Auto-Detect Connection [Serial, USB, and Etherne] - Connect...

Auto-Detect Connection (Serial, USB, and Ethern

Auto-Detect Connection (USB and Ethernet only)
Auto-Detect Connection (USB only]

COM1 - Communications Port

COM13 - Silicon Labs CP210x USB to UART Bridge
I COM15 - USB Serial Port

5. Find the Model 1100 in the list and click the green “Select Device” button.

/A Select A Device... == =)

Cable | InUse | Model Fim | Aev| MALC Serial Number Name

Description
Iodel 900+ Iods! 300

Ll |
¥ Include Serial Devices
Pl e 5B Dotiens Select Device Refresh List Manual IP Address Cancel j

™ Include Ethernet Devices Note: Serial devices can NOT be detectad when in use by other software
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6. Type M1 in the “Command” field and click the “Send Command” button.

m
A ontemina | | =X
File Edit
I Device Display Enable Cannection
[Auto-Detect Connection (Serial, USB, and Ethemeq | Connect...
Status: Onlinc - (Serial Port COM15)
Corran Send Comman, d
Check Error Code

7. Next type C and click the “Send Command” button.

8. Slowly turn the bob until it hits one of the stops. Then slowly turn it in the
other direction until it hits the other stop. Then let go of the bob and let it
return to its resting position.

9. Send the N command. The software will show details of the calibration.
Close the software.

10. Fill the sample cup with calibration fluid and install it.

For an F1B1 configuration, use 200 cP fluid. For an F2B2 configuration,
use 1000 cP fluid.

Note
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11. Open the TransCal software supplied by OFITE.

12. On the “Manage Devices” screen, right-click the Viscometer in the list and
select “Default Device”. Then click “Done”.

M If the Viscometer does not appear in the list, select the correct COM port
from the list and click the “Search for Devices” box.

Tip

@ Manage Devices 1.00 beta

Machine Name

Version Info
Errors
Error Log

Set Name

]

Remove from List

Network Mame

T N I N

b

Serial Search List

covi] -

LPT1

|| Enable Ethernet Comms

Seart
Bl Search for De\rir.es] | Refresh | .

Default Device Status
Mot Found |

13. Click the “Start Transducer Calibration” button. The transducer calibration

will run automatically for about 20 minutes. At the end of the procedure,
the status screen will disappear. Close the TransCal software and open

the ORCADA® software.

14. Calibrate the viscometer through the ORCADA® software before running

any other tests.

OFITE, 11302 Steeplecrest Dr., Houston, TX 77065 USA / Tel: 832-320-7300 / Fax: 713-880-9886 / www.ofite.com

48



Appendix

Driver Install

If using the included Serial to USB Converter cable (part # 130-79-19) to
connect to the Model 1100, the PC will require a driver. This driver is included
on the same CD that contains the ORCADA® software. To install the driver:

Insert the software/driver CD to the computer and select the file labeled:
CDM v2 1200 WHQL Certified.exe

-_—

2. A prompt will open, asking if you want to run this file. Press Enter or click
“‘Run”.

Do you want to run this file?

From:

Name:
Publisher:
Type:

wmimDesktop\CDM v2.12.00 WHQL Certified.exe
Future Technology Devices International Ltd
Application

ChUsers\~admin'Desktop\CDM v2.12,00 WHQL ...

[ Aun i | Cancel |

[¥] Always ask before opening this file

P 3 I While files from the Intemet can be useful, this file type can
! F potentially ham your computer. Only run software from publishers
= youtrust. What's the risk?

3. The FTDI CDM Driver will open to allow you to extract the driver and
launch the installer. Click “Extract”.

FTDI CDM Drivers

Click ‘Extract’ to unpack version 2.12.00 of FTDI's Windows
driver package and launch the installer.

www fidichip.com

{Extract ) Cancel

4. Awelcome window will open. Click “Next”.

[ Device Driver Insta

Welcome to the Device Driver
Installation Wizard!

This wizard helps you instal the software drvers that some
computers devices need in arder to wark

To continue, click Next:

e maaa
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5. Accept the licence agreement and click “Next”.

License Agreement .

=== To continue, aceept the following license agreement. To read the entire
- agreement, Uss the scroll bar or press the Page Down key

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE .
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) s  legal agreement between you
(License= or you) and Futurs Technology Devices Intemational Limited

of 2 Seaward Place, Certurion Businsss Park, Giasaow G41 THH,
Scotland (UK Company Number SC136640) (Licenser or we)for use of
driver software provided by ths Licensor{Software)

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE ~

o FECEE i sareamad ((sovers | [ Em |

I don't accept this agresmert

<Back [ Net> | [ Cancel

6. Once the driver installation is complete, Click “Finish”.

DS Drives et

Completing the Device Driver
Installation Wizard

The drivers wers successfull installed on this computer

You can naw connect your device to this computer. ff your device
came with instructions, please read them first

| Driver Name Status

~ FTDI COM Driver Packa... Readyto use
~/ FTDI CDM Driver Packs... Readyto use

] ()

7. Plug the USB portion of the USB/RS232 cable (#130-79-19) to the
computer.

The computer will continue installing the software. Wait for it to finish
installing.
Note
8. Once the installation is complete, navigate to the Device Manager:
Click the Start Menu. Open the “Control Panel”. Click the “Hardware
and Sound” link. Click on the Device Manager link in the “Devices and
Printers” options.
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9. Confirm which communication port (COM Port) the USB Serial Port is
located in. The window below is indicating that this sample port was

connected to “COMS3” which can be a different COM# depending on the
computer and the port it was connected to. This is the COM Port that the

driver has been assigned to.

=4 Device Manager = B

File Action View Help
kil AR I NERN ? Bl 8

a5 OFL

> @ Batteries

--7M Computer

b =y Disk drives
L Display adapters
<4} DVD/CD-ROM drives
b --CH Floppy drive controllers
b 5’,3 Hurman Interface Devices
@ IEEE 1394 Bus host controllers
22 Keyboards
.---,luj Mice and other pointing devices
» Bl Monitors

--&¥ Network adapters

413" Ports (COM & LPT) P --1? Ports (COM &L LPT)
g umsempn o €————1 | ¥2t |5 Serial Port (COMS)

b - Processors
.-%, Sound, video and game controllers _—

-4 Storage controllers
78 System devices
- -§ Universal Serial Bus controllers

10. Open the Options screen in the ORCADA® software. Choose the COM
port listed in Device Manager.
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Appendix When installing ORCADA® on a new computer, it is important to install it in
the root folder of the C: drive. Do not install it in the “Program Files” or “Pro-
Installing ORCADA® gram Files (x86)” folders.

After installing the software, you will need to tell the computer to run the soft-
ware as an administrator.

1. Right-click the ORCADA® icon and select Properties.
2. Select the “Compatibility” tab.

3. Place a checkmark in the box next to “Run this program as an administra-

tor”.

4. Click OK.

PALIL LIS PUGEainn e auuiisy s .

A o 0
Windows 8

Settings
[ |Reduced color mode

&-bit (2586) colar
[ ]Run in 640 x 480 screen resolution
[ ]| Disable fullscreen optimizations

Run this program as an administrator

[ |Register this program for restart

Change high DFI settings

E;Change seftings for all users

OK Cancel Apply
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Warranty and Warranty:

OFI Testing Equipment, Inc. (OFITE) warrants that the products shall be free from liens and defects in
Re turn Polic title, and shall conform in all respects to the terms of the sales order and the specifications applicable
y to the products. All products shall be furnished subject to OFITE’s standard manufacturing variations
and practices. Unless the warranty period is otherwise extended in writing, the following warranty shall
apply: if, at any time prior to twelve (12) months from the date of invoice, the products, or any part
thereof, do not conform to these warranties or to the specifications applicable thereto, and OFITE is
so notified in writing upon discovery, OFITE shall promptly repair or replace the defective products.
Notwithstanding the foregoing, OFITE’s warranty obligations shall not extend to any use by the buyer

of the products in conditions more severe than OFITE’s recommendations, nor to any defects which
were visually observable by the buyer but which are not promptly brought to OFITE’s attention.

In the event that the buyer has purchased installation and commissioning services on
applicable products, the above warranty shall extend for an additional period of twelve
(12) months from the date of the original warranty expiration for such products.

In the event that OFITE is requested to provide customized research and development for the buyer,
OFITE shall use its best efforts but makes no guarantees to the buyer that any products will be provided.

OFITE makes no other warranties or guarantees to the buyer, either express or implied,
and the warranties provided in this clause shall be exclusive of any other warranties
including ANY IMPLIED OR STATUTORY WARRANTIES OF FITNESS FOR PURPOSE,
MERCHANTABILITY, AND OTHER STATUTORY REMEDIES WHICH ARE WAIVED.

This limited warranty does not cover any losses or damages that occur as a result of:
. Improper installation or maintenance of the products
. Misuse
. Neglect
e Adjustment by non-authorized sources
. Improper environment

. Excessive or inadequate heating or air conditioning or electrical
power failures, surges, or other irregularities

. Equipment, products, or material not manufactured by OFITE
. Firmware or hardware that have been modified or altered by a third party

. Consumable parts (bearings, accessories, etc.)

Returns and Repairs:

Iltems being returned must be carefully packaged to prevent damage in
shipment and insured against possible damage or loss. OFITE will not be
responsible for equipment damaged due to insufficient packaging.

Any non-defective items returned to OFITE within ninety (90) days of invoice are subject to a
15% restocking fee. ltems returned must be received by OFITE in original condition for it to
be accepted. Reagents and special order items will not be accepted for return or refund.

OFITE employs experienced personnel to service and repair equipment manufactured by us, as

well as other companies. To help expedite the repair process, please include a repair form with all
equipment sent to OFITE for repair. Be sure to include your name, company name, phone number,
e-mail address, detailed description of work to be done, purchase order number, and a shipping address
for returning the equipment. All repairs performed as “repair as needed” are subject to the ninety (90)
day limited warranty. All “Certified Repairs” are subject to the twelve (12) month limited warranty.

Returns and potential warranty repairs require a Return Material Authorization (RMA)
number. An RMA form is available from your sales or service representative.

Please ship all equipment (with the RMA number for returns or warranty repairs) to the following address:

OFI Testing Equipment, Inc.
Attn: Repair Department
11302 Steeplecrest Dr.
Houston, TX 77065

USA

OFITE also offers competitive service contracts for repairing and/or maintaining your lab
equipment, including equipment from other manufacturers. For more information about
our technical support and repair services, please contact techservice@ofite.com.
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