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Safety Notice: Important CE Symbols

The symbol 444 means Main Power

The symbol means Caution — note additional warnings

The symbol means Caution — May Be Hot

The symbol means Vacuum

The symbol means Potential Electrical Hazard

CPEIER

The symbol means Main Ground

Warning: This equipment is not to be used in a manner not specified by the manufacturer. Any
attempt to do so is not the responsibility of the manufacturer and may void the manufacturer’s
warranty.

Do not exchange or use any power cord other than what has been provided by Tannas Co. & King
Refrigeration. If the power cord for the instrument needs replacement, contact Tannas Co. & King
Refrigeration.

The instrument exceeds 18 Kg. If it must be lifted or carried, lift from the bottom with hands
supporting both sides of the base and use safe lifting practices. Use two able bodied persons to lift
if the weight exceeds the carrying capacity of a single person. When transporting the instrument
use a platform cart to safely move it.

This instrument is designed to only test oils and Tannas Co. Reference oils. It shall not be used for
testing of low flash point fluids such as fuels or solvents. For further information please contact
Tannas Co.
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I. INTRODUCTION

A. Volatility Testing

The volatility of an engine oil becomes important whenever the oil is dispersed around one of the
high temperature zones in the engine, such as the turbo-charger, cylinder walls, valves, and the
under-crown and ring-belt area of the pistons. An oil with high volatility increases the volume of
oil consumed by the engine, and the loss can change the oil’s effectiveness as a lubricant.
Furthermore, some volatile materials can poison the catalytic converter, which is required by law
to control emissions over an extensive period of use.

The Noack Method determines the evaporation loss of lubricating oils. The original Noack
contained an electrically heated block unit with a recessed cavity filled with molten Wood’s Metal.
The original Noack does not allow for recovery of the portion of the oil that is volatile.

B. Introduction to Noack S2®

The original Selby-Noack® was designed and developed by Ted Selby at Savant Laboratory in the
mid-1990’s and is included in ASTM D5800 as Procedure C. It is a modification of the Noack
Volatility Test used to avoid the use of the toxic Wood's Metal found in the earlier Noack
apparatus, while allowing for the collection of the volatile product for further analysis.

Collection of the volatile product allows for analysis by analytical test methods, such as
Inductively Coupled Plasma Atomic Emission Spectroscopy and Gas Chromatography. This data
can be very useful in dealing with emission controls and air pollution.

The Noack S2® (NS2) is an adaptation of the original Selby-Noack® to allow for quicker turn-
around of tests and improved ease of use. It is included in ASTM D5800 as Procedure D.

* Selby-Noack is a registered trademark of Tannas Co., Midland, MI USA
* Noack S2 is a registered trademark of Tannas Co., Midland, MI USA
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II. UNPACKING AND INSPECTION

A. Noack 82° Shipment and Inspection

All components and parts for the NS2 are contained in a crate. While care has been taken to
minimize damage during shipment, a careful visual inspection should be made of the exterior
carton and of the individual packages to identify any obvious damage due to mishandling. It is the
responsibility of the buyer to resolve such damages with the carrier at the time of delivery. Any
damage must be noted on the bill of lading from the carrier. Please take photographs of damaged
packages and report to the carrier and Tannas Co. within seven business days. Further, it may be
advisable to retain the shipping crate for the remote chance that some portion of the NS2 needs to
be returned to Tannas Co.

B. Unpacking

Refer to the Packing List for a detailed account of what items are to be expected in each container.
Unpack all component parts and place them on a work bench that allows ample room for inspection
and setup. The NS2 has some delicate parts that will require care during setup and operation.

If you have arranged shipment with a freight forwarder of your choice, you will need to contact
them to report any damage and arrange for any necessary inspections.

Note: Read all Pre-installation Requirements, assembly and pre-operational instructions prior to
any assembly or setup.
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III. INSTRUMENTATION AND PARTS

A. Parts Reference Guide

Vacuum Line Quick Connect Coupling Outlet Tube Quick Connect Fitting

Vacuum Control Line Thermocouple Assembly (J-Type)

\

System Leak Check Tube

Reaction Vessel Assembly

Reaction Vessel Leak Outlet Tubing
Check Tube
NS2 Orifice Tube & Fitting
Pump Filter Housing h e Fitti
Assembly T ermocouple Fitting
NS2 Reaction Vessel Assembly
Temperature/Vacuum

Controller
Heated Sleeve

Main Power Switch Analog Output Port (back of unit)

Main and Heat Fuses
(back of unit)

Vacuum Tubing
Vacuum Switch

Over-Temperature Front Shield

Cut-out light

Heat Switch Test Complete Light Coalescing Filter Inlet

Coalescing Filter Housing
Coalescing Filter Outlet Assembly

* The Coalescing Filter Inlet and Outlet, and the Vacuum Control Line / Reaction Vessel Assembly Outlet Tubing are equipped with
easy to use Quick-Connect Couplers and Fittings.

Figure 1. NS2 Volatility Test Unit

B. Default Parts Description

1. NS2 Reaction Vessel Assembly — The Reaction Vessel Assembly slides into a Heated
Sleeve (Figure 1) embedded in the instrument. The Reaction Vessel should be clean of
oil and deposits before beginning a new test. The Reaction Vessel Lid Assembly is
equipped with an Orifice Tube, Thermocouple Fitting and Outlet Tubing for easy
connections. It is inserted into the Reaction Vessel and sealed with an O-ring &
Reaction Vessel Lid Retaining Ring. The Outlet Tubing is connected to the Vacuum
Line via a Quick Connect Coupling.

a. Assemble the NS2 Reaction Vessel Assembly according to the steps in Figure 2:
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O-Ring

Reaction Vessel
Lid Assembly

Reaction Vessel

Reaction Vessel Lid Retaining Ring

Step 1. — Install O-Ring Step 2. — Place Reaction Step 3. — Screw the Reaction
on Reaction Vessel Lid Vessel Lid Retaining Ring Vessel Lid Assembly on
Assembly. around Reaction Vessel Lid tightly.

Assembly and insert in the
Reaction Vessel.

Figure 2. Reaction Vessel Assembly components and assembly procedure

The Outlet Tube Quick Connect Fitting will snap directly into the Outlet Tube Quick
Connect fitting during a test. However when verifying operation, connect the Outlet
Tube Quick Connect Fitting to the coupling on the Reaction Vessel Leak Check Tube
and snap the other end of the Reaction Vessel Leak Check Tube into the Vacuum Line
Quick Connect Coupling. See Figure 10 for more information.

Note: If the quick-connect fittings need to be removed or replaced from the Coalescing
Filter Housing, they can easily be replaced in the correct port. The right-hand port on
the filter which receives the coupling, is labeled “1”’; while the left-hand port which
receives the insert, is labeled “2”. During operation, volatile material should appear to
bubble out of the Filter Element once it becomes saturated (vapor flow is from inside
to outside of filter).

Note: If the quick-connect fittings become difficult to release or snap together, replace
the O-rings. Refer to Section XI for part number information.

Orifice Tube — The Orifice Tube is a precision-machined brass tube. The Orifice Tube
has been fitted with a ferrule to fit at a precise height from the bottom of the Reaction
Vessel. Thus, no position verification is needed by the operator. The Orifice Tube
allows the instrument to be ‘tuned’ to a certified reference oil. The Orifice Tubes can
be changed to adjust the air flow to the sample. See Section VI.B.3.

Stir Bar — The Stir Bar is a magnetic cross bar placed into the Reaction Vessel bottom
to keep the oil sample well mixed during the test.
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4. Thermocouple Assembly (J-Type) — The Thermocouple Assembly is inserted into the
Thermocouple Fitting. It monitors the temperature of the oil sample during the test.

5. Thermocouple Fitting — The Thermocouple Fitting holds the Thermocouple Assembly
in at the same position during testing.

6. Coalescing Filter Housing Assembly - This first stage filter with replaceable Filter
Element collects and traps the volatiles within a removable transparent flask. Volatile
vapors are carried away from the Outlet Tubing through the Vacuum Line into the
Coalescing Filter. The filters are replaceable, typically lasting about 15-20 test runs.
They should be maintained to keep the instrument functioning correctly.

7. Pump Filter Housing Assembly — The Pump Filter Housing Assembly is the second
stage filter that prevents excess volatiles from entering the automated flow control and
vacuum pump systems. The replaceable Pump Filter Element inside the assembly
should be replaced if it turns yellow. The frequency of replacement of the Pump Filter
Element will depend upon the replacement frequency of the Coalescing Filter Element
and amount of volatiles collected from sample oils.

8. System Leak Check Tube Assembly — The System Leak Check Tube Assembly is a
tube with a drilled screw at the end. Use vinyl tape or a thumb to cover it to verify there
are no leaks in the system.

9. Reaction Vessel Leak Check Tube — The Reaction Vessel Leak Check Tube is only
used to verify the Reaction Vessel Assembly and system are not leaking before
beginning a test. Remove the Reaction Vessel Leak Check Tube after leak testing is
complete.

10. Heat Resistant Stopper — The Heat-Resistant Stopper is used to cover the Heated Sleeve
during warm-up. It is not used during a sample test.

11. Cork Stopper — The Cork Stopper is used when weighing the Reaction Vessel, isolating
the magnetic stir bar in the sample from the scale.

12. Gripper Gloves — To prevent thermal burns while handling the Reaction Vessel
Assembly after testing. Gripper Gloves are provided with the instrument.

13. Quench Cup Vessel — The Quench Cup Vessel is used to rapidly cool the Reaction
Vessel Assembly after a test is completed.

C. Optional Parts Description

1. Inclined Manometer Assembly — The Inclined Manometer Assembly is used to
calibrate the pressure control of the NS2 test unit. Please contact Tannas Co. for
parameters needed if considering using another type of manometer.
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2.

NS2 Software — The software program monitors and records vacuum and temperature
during the one-hour test.

Note: The software does not control the NS2.

Please contact the Tannas Marketing and Sales department for more information on
either the Inclined Manometer or the NS2 Software.

D. Electronics Description

1.

Main Switch — The Main Power Switch, located on the front of the instrument, is used
to turn the NS2 instrument ‘on’ and ‘off’.

Note: As a safety precaution and to avoid effects of any electrical surges, the Main
Power Switch should be turned ‘off” when the instrument is initially plugged in.

Vacuum Switch — This switch starts and stops the vacuum and is located on the front
of the instrument to the left of the Main Switch.

Heat Switch — The Heat Switch, located on the front of the instrument to the right of
the Main Switch, allows power to the heater to maintain a constant temperature
between tests and can reach the set point when the timer is started on the Temperature
Controller.

Vacuum Control System — The Vacuum Control System consists of the internal
Vacuum Sensors, the internal Vacuum Control Valve, and the Watlow F4T Controller
Display. The Vacuum Sensor Line is connected to the Reaction Vessel Assembly via
the Reaction Vessel Lid Outlet Tube and monitors and controls the pressure of the
system. The pressure is output to pins 8 (positive) and 5 (common) of the analog output
port.

Over-Temperature Cut-out light — The Over-Temperature Cut-out Light indicates when
an over-temperature situation has occurred.

Test Complete Light — The Test Complete Light indicates that the timer has expired,
the test has been completed, and the heat and vacuum have shut off. The audible alarm
buzzer also sounds when the test is completed.

Watlow FAT Touchscreen — The Watlow F4T Touchscreen Controller stores the Noack
volatility test profile, calibration settings, and controls the vacuum level of the system.
It also maintains the temperature at the desired set point during testing.
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IV.  PROGRAMMABLE CONTROLLER OPERATION

A. Familiarization with Watlow F4T Controller

This section introduces the User Interfaces of the Watlow FAT Programmable Temperature
Controller’s displays, buttons and indicator lights as shown in Figure 3.

Rpmn n ; f Pr . & 1. Controller Status
emaining: 01:00 Remaining: 00:59:57 ofile Actions
2. Profile Status

Femperature Auto Control Vacuum : 3. Vertical Ellipsis

32.3CJ™

250.0 C 2.00,

250.0C
100%

PWR:

4. Output Widget

Figure 3. Watlow FAT Controller Screen Descriptions

1. Controller Status: Indicates alarms and errors if they occur while also showing
the current security level and the name (upper left corner) given by user. The
button shown in the center of the status bar allows a user to view alarm and
error messages when pushed.

2. Profile Status Bar: Provides information pertaining to the profile currently
running as well as access to available profiles.

3. Vertical Ellipsis: Displays current control view. Provides access to other
operational parameters such Control Vacuum, Leak Check Vacuum, and
Internal T/C.

4. Output Widget Bar: This is a customizable feature, allowing for operational
actions to be chosen. Default actions have been programmed by Tannas Co.
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1 — i B

Home Menu Return  Help

Figure 4. Watlow FAT Controller Front Panel Navigational Buttons

e Home: Regardless of the screen currently in view, when pushed, will always
return to the Home screen which displays the following:

o Loop name — User designated.

o Control Mode

o Process Value — Input connected to the PV receiver of the loop function
block.

o Set Point — Represents the desired value to be maintained by the controller.

PWR — Output power levels for heat and cool if both are configured.

o Output Actions — Allows a user to monitor the on/off status of user-defined
inputs or outputs.

O

e Menu: As shown in Figure 5, the User Security Level will provide access to
other settings and functions within the controller:

Noack S2 F4T

Main Menu

-~ TR o S ! |

My Menu Profiles Settings Login

Figure 5. Main Menu Controller screen

e Return: This button will take the user back to the previous screen until the top
level of either the Home screen or the Main Menu are reached.

e Help: Displays information about the controller such as part number, software
revision, etc.

Certain screens and menus are locked out depending on security level accessed
in the controller.
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B. Operation

Profile Actions from the Home Screen
When the Profile Actions button is pushed, one of three pop-up windows (profile running,
profile not running, profile paused) will appear. All three are described as follows (options

below may be locked out depending on security level):

Profile Running

> Suspends running the profile, profile cannot resume running at the
same point

. > Stop running profile, profile cannot resume running, it must be started
Terminate .
again
View/Edit Profile

> View and edit profile events
Events

Create a Profile > Create a new profile

Cancel > Return to Home screen

Profile Not Running

Run Last > Starts the last executed profile

Run Profile > Brings up a list of profiles by name for the selection

View/Edit Profile

> View and edit profile events
Events

Create a Profile > Create a new profile

Go to Profiles > Brings up a list of profiles by name for the selection

Clear Profile Status > Removes the profile icon and step status (profile status bar)

Cancel > Return to Home screen

Profile Paused
> Continue step execution where the profile was previously paused and
with previous time remaining

Terminate > Cancels a profile execution

View/Edit Profile

> View and edit profile events
Events

Create a Profile > Create a new profile

Cancel > Return to Home screen
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C. Creating a New Profile

This section describes how to create a profile from the user interface. Profiles can be
created at any time, and they can be created from the home screen via the “Profile
Actions” button or through the Main Menu.

1. Turn the main power on and wait for the controller to warm up.

b

2. On the Watlow F4T Controller Front Panel Navigational Buttons, press the “Menu’
button.

n = S 7

Home Menu Return  Help

Figure 6. Watlow F4T Controller Front Panel Navigational Buttons

3. Select the “Login” button to access “Admin” mode.

Noack S2 F4T

Main Menu

=, & o -

My Menu Profiles Settings

Figure 7. Main Menu Controller screen
4. Type in the password “noacks2” and then press Enter.
5. Select the “Profiles” button to gain access to the file.
6. Press the “Options” button in the corner.

7. Next, the option to “Create a New Profile” will display on the menu.

D. Safety Devices and Fuses

During operation, the NS2 Reaction Vessel Assembly reaches temperatures of 250°C or
higher. The metal fittings on the Lid side of the Outlet tube can reach temperatures of
approximately 75°C, while the Thermocouple Assembly and Orifice Fittings can reach
approximately 55°C. Therefore, caution should be used to avoid coming into contact with
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these hot metal parts. The quick-connect fittings on the Vacuum Line side of the Outlet
Tube remain below 40°C and should not pose a risk to the operator.

The instrument is protected from an over-temperature condition in several ways:

1. The Thermocouple Assembly that reads the temperature of the oil sample is tied into
the Temperature Controller. If the Thermocouple Assembly is not in the NS2 Reaction
Vessel Assembly when a test profile begins the internal T/C will not match the Sample
T/C. After 3 minutes, if the Sample T/C does not rise above 100°, the controller will turn
off the heaters and the upper drop down will flash orange with the Verify T/C Alarm Low
Alert. The heaters will have to be manually restarted on the controller.

2. An internal thermocouple always measures the temperature of the heaters. The Over-
Temperature setting for the heaters is fixed at 330°C. If the heaters reach temperature
beyond 330°C, the Over Temp Alarm screen will appear as shown in Figure 8 and turn off
the heaters.

Noack 52 F4T

Over Temp Alarm Alarm High

Figure 8. Over-temp condition reached

If the Internal Over-Temp high condition occurs, clear the Over-Temp condition by
performing the following steps when the internal temperature drops back below 230°C:

Open the Upper Drop-Down Menu (Red Arrow in Figure 8).

Find the Overtemp Alarm Alert on the display.

Press the Clear button to dismiss the alarm.

Press the Heater On button to turn off the Heat from the controller screen.
Turn off the Idle Set Point from the controller screen by pressing the button.
Allow the unit to cool.

Determine why the over-temp condition occurred.

NoUnhsE LD~

A bulb-and-capillary-style thermal switch is set just outside the Heated Sleeve area as a
final, tertiary safety mechanism. In the unlikely event that the first two safety mechanisms
fail, the fluid inside the bulb will expand and open the mechanical switch in the heating
circuit.
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If the capillary switch trips, the instrument will stop heating. Contact Tannas Co. Technical
Service team for further instruction at 989-496-2796 or service(@tannasco.com, or your
local authorized distributor.

Warning: Do not remove the Thermocouple Assembly from the NS2 Reaction Vessel
Assembly while heating. By doing so the heaters will be likely to reach an over-temperature
condition.

The electrical fuses in this system are designed to protect the equipment and users from
electrical surges. There are many fuses in the system, and they are set just above the
operating conditions for maximum protection.
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V. SETUP AND DIAGNOSTIC CHECK

A. Set-Up

1.

Attention to detail in set up, testing, and tear down are key to obtaining consistent,
reliable results.

Figure 9. Noack S2® test setup

2. To check the Vacuum Pump for proper function, turn ‘on’ the Main Switch and the

Vacuum Switch and check the Controller to ensure vacuum information is displayed.
When doing so, ensure that the Vacuum Lines are not restrictive to flow. Turn ‘off” the
switches when the vacuum check is finished.

Note: While a potential relay protects the vacuum circuit from overloading, starting the
pump with no media (air) available for pumping places an additional strain on the pump
and should not be attempted.

Do not place the instrument in a hood (if use of a Hood is required in the lab — consult
with Tannas Co.). Rather, vent the exhaust away from the cabinet into a hood or
snorkel vent by connecting plastic tubing to the vent port located on the back of the
cabinet. For best results, choose a lab location with minimal changes in room
temperature and pressure throughout the day and away from vibrating equipment.
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4. If desired, temperature can be recorded via a printer, strip chart recorder, or with the
Tannas NS2 Software. For more information on the NS2 Software, please see Section
VIII. Contact Tannas Co.’s Sales and Marketing Department for ordering information.

Set up the recording device of choice near the cabinet and connect 9-pin analog output
connector at the rear of the cabinet. The analog output is set up to give analog output
across pin 9 (+) and 5 (com) for the temperature signal with a range of 0 — 5 V
corresponding to a temperature range of 0 to 300°C and across pin 8 (+) and 5 (com)
for the vacuum pressure signal with a range of 0 — 1 V corresponding to a pressure
range of 0 to 2 cm H20O vacuum.

5. The NS2 cabinet has adjustable Swivel Screw Feet used to level the cabinet. Adjust the
feet using a bubble level device and a 7/16” wrench.

B. Diagnostic Check

1. Flow Check — Turn the vacuum ‘on’. Ensure there is suction at the Vacuum Line Quick
Connect Coupling by placing a finger over the inlet. Note the PV will change on the
controller display.

2. Valve Check — Connect the System Leak Check Tube to the Vacuum Line Quick
Connect fitting. Turn ‘on’ the vacuum. Verify the vacuum pressure is being maintained
at 2.00 cm H20 £ 0.05 cm H20 on the Controller display.

3. Heat Check — On the Controller screen, press the Idle Set Point button and Heater On
button. Then, flip the heater switch on the front of the instrument to the ‘on’ position.
Verity that the temperature of the active internal heater thermocouple is increasing
toward 175° C, the default heater set point. The temperature will slightly overshoot the
set point and then stabilize after a few minutes. If a test is to be performed within a
short period of time, the heat switch can be left “on” for the heaters to stabilize.
Otherwise, turn “off” the heat switch.

4. Filter Check — Both the Coalescing Filter and Pump Filter Element should be examined
prior to running the unit. Depending on the volatility of the samples being run, the
Coalescing Filter should allow for 10-20 tests. If samples with higher volatility are
being run, the filter may have to be changed more frequently. If the volatiles are to be
retained and analyzed, it is necessary for the Coalescing filter to be changed after each
test. As for the Pump Filter Element, if any ‘yellowing’ is visible, the element should
be changed. Please be aware that if the Pump Element Filter is not maintained, damage
to the pressure control valve could occur.

Noack S2® Volatility Tester, Operations Manual (Version 2026/08) Page 15



5. Leak Check — Set-up for Leak Checking with and without the Reaction Vessel
Assembly are shown in Figure 10.

Figure 10. System Leak Check Tube (/eft), Reaction Vessel Leak Check Tube (right)

Note: Do not place Reaction Vessel Assembly in the Heated Sleeve section (Figure 1).

a. With the Thermocouple installed in the Reaction Vessel Assembly, place the
Reaction Vessel Assembly on top of the NS2 as shown in Figure 10 and connect
desired leak check tubing.

Note: Do not place the Reaction Vessel Assembly on top of the unit when it is hot.

b. Press the Right Arrow T ETT—
to go to Leak Check RERIE TS
Screen as shown in : :
Figure 11 (It is the small
“advance” arrow to the

right side of the Home 34.45
Screen). : )

Heater Idle Set Acknowl Output
Qe (@ it QM| wear | it

Figure 11. Leak Check screen
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g.

Turn on the vacuum and let the system stabilize at about 2.0 cm H»0.

Cover the Orifice on the Reaction Vessel Lid or the hole on the System Leak Check
tube and turn the vacuum switch off. The Leak Check Vacuum will rise to about
50-100 cm H20. Allow 10-15 seconds for pressure to stabilize.

Verify that the leak is less than 0.1 cm H>O/second over 10 seconds.

When the Leak Check is completed, press the Left Arrow to go back to the main
screen.

Turn the Vacuum Switch back ON.

If the system does not pass the leak test, refer to troubleshooting in Section IX for further
information. If further assistance is needed contact the Technical Service Department at 989-496-
2796, service(@tannasco.com, or the local Tannas Authorized Distributor.
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VI.

NOACK S2® OPERATION

The NS2 runs according to ASTM D5800, Procedure D and provides test results equivalent to
D5800B. Please refer to the method for more detailed information about the test.

A. Calibration

The NS2 instrument, excluding the Reaction Vessel Assembly, should be warmed up at the
beginning of the day. The main power, Heat and Vacuum Pump should be turned ‘on’ for 15
to 30 minutes prior to the first test. If the electronics have already been on for at least 15
minutes, it is only necessary to wait for the instrument to control the heater temperature to
175°C £ 5°C before the first test run.

The NS2 instrument is calibrated using the procedures found below. Complete a Leak Check
prior to performing the Vacuum Check. Once the vacuum levels have been verified, run the
recommended calibration oil. The results must be within the repeatability and/or
reproducibility limits established within ASTM D5800, or internal quality control standards.

Note: It is up to each individual company to follow guidelines for calibration that have been
set forth by their individual internal quality policies. It is suggested that Calibrations be
performed at least every six months — or sooner if reference oil test results are out of tolerance.

Tannas Co. recommends running a reference oil (as a daily check) at the beginning of each
new day and a minimum of every ten runs (for companies with multiple shifts). If the
instrument is moved to another part of the lab, perform a temperature and pressure calibration
and re-run the reference oil. When replacing parts, such as the Orifice Tube, the reference oil
must be re-run.

The reference oil is to be compared to the tested reference oil value. If the results are not
within acceptable limits and all the calibrations have been performed properly, check the
Troubleshooting Guide in this Manual or contact the Technical Service Department at 989-
496-2796, service(@tannasco.com, or your local Tannas Authorized Distributor.

B. Calibration Adjustments

1. Thermocouple Assembly Calibration — The Thermocouple Assembly must be
calibrated every six (6) months. However, Tannas recommends calibrating the
Thermocouple Assembly once a month, and when reference oil test results become
uncertain. If the reference oil result is not within the established limits, perform a
Thermocouple Assembly Calibration. This can be accomplished by comparing the
temperature on the Thermocouple Assembly to the temperature of a calibrated and
certified thermometric device at 250°C. Both the Thermocouple Assembly and the
certified thermometric device are be placed together in a medium held at a constant
temperature near 250°C and allowed to reach thermal equilibrium.
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If the Thermocouple Assembly shows a different value compared to the calibrated
device, adjust the offset for the Thermocouple Assembly as described by the following
steps.

a. Touch the Menu button from the Front Panel Navigational buttons (Figure 4). The
Main Menu screen will appear.

b. Touch the My Menu button and the screen as shown in Figure 12 will appear:

Noack S2 FAT

My Menu

Sample T/C Calibration Offset
Internal T/C Calibration Offset

Control Vacuum Calibration Offset

Leak Check Vacuum Calibration
Offset

Figure 12. Thermocouple Offset screen

c. Adjust the Sample T/C Calibration Offset and verify temperatures again.
d. Press the Done button to complete the Thermocouple Offset when finished.

Note: Raising the value offset will raise the displayed temperature and lowering
the offset value will lower the displayed temperature.

e. After adjusting the Sample T/C Calibration Offset, run another reference oil test to
verify the results as compared to the reference oil value.

f. The precision of the heater temperature is less critical than the Thermocouple
Assembly. Please contact the Technical Service Department at 989-496-2796,
service(@tannasco.com, or your local Tannas Authorized Distributor with questions
Or concerns.

2. Pressure Calibration — Using a Digital Manometer or Inclined Manometer —
Recommended to be performed weekly.

Digital Manometer

Tannas Co. offers a Digital Manometer Assembly for sale as an optional accessory as
shown in Figure 13. Contact the Tannas Marketing and Sales Department for ordering
information.
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-

BEpRDEY

SERIES 477AV
DIGITAL MANOMETER

Figure 13. Digital Manometer

To begin the Pressure Calibration, start by setting up the Digital Manometer. The Digital
Manometer is shipped with a 9 V alkaline battery which must be installed before operation.
When battery replacement becomes necessary, use only a 9 V alkaline type such as Duracell®
MN1604, Eveready® 522 or equivalent. Zinc-carbon types, often labeled heavy-duty are not
recommended because of the increased potential for leakage. Alkaline batteries also offer a better
value since they last up to three times longer in this device. To install the batteries:

a. Remove the two screws holding the bottom endcap (marked BATTERY) in place.

b. Connect the battery to the enclosed battery clip observing correct polarity. Be careful not
to trap wires between the battery, case, or foam pads which retain the battery. This could
make it difficult to install the battery or remove it later for replacement.

c. Be sure the rubber gasket is properly seated in the gasket channel of the end-cap. Notice
that the endcap will only fit one way because the holes are slightly off center.

d. Place the “z” shaped wrist strap clip in one of the screw recesses and tighten the screws.
Do not overtighten.

e. Attach wrist strap to the clip.

The Digital Manometer can be set to display pressure, velocity, or volumetric flow. The mode
can be changed by pressing and holding the HOLD and STORE buttons simultaneously. Once a
mode is selected, the menu will continue to prompt for unit of measurement. Settings for all
modes are retained in the memory even if the mode is changed or the Digital Manometer is
turned off. For the purposes of a Pressure Calibration, the Digital Manometer should be set to
Pressure mode and MMWC (millimeters per water column) for the units of measurement.
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a. Press the On/Off button to turn on the Digital Manometer.
b. Press and hold the UP and DOWN arrows simultaneously.

c. Using the UP and DOWN arrows, find the PrES (Pressure) mode to complete the
Pressure Calibration.

d. Press ENTER to confirm the desired mode.

e. The display will prompt for units of measurement. Scroll through the options with the UP
and DOWN arrows until CMWC (centimeters per water column) is found.

f. Press ENTER.

To perform the Pressure Calibration using the Digital Manometer, start by:

a. Completing a leak check, which is explained in Section V.B.5

b. Connect the Digital Manometer tubing to the NEGATIVE (-) barbed connection on top
of the Digital Manometer.

c. With the Digital Manometer powered on, it should read 0. If it does not read 0, hold the
Zero button to adjust it.

d. With the Vacuum turned off, connect the opposite end of the Digital Manometer tubing
to the Noack instrument.

e. Turn on the ‘Heat’ and ‘Vacuum’ switch and place the Heat Resistant Stopper over the
open Heated Sleeve while the instrument is heating. Wait for the pressure to control at 2

cm on the instrument controller screen.

This should take 10 to 30 seconds. Once the pressure controls, the Digital Manometer
should read 2.00 cm +/- 0.05 cm, as shown in Figure 14.

f.  From the Home Screen on the instrument controller, press the Menu button.

g. Select My Menu.
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Figure 14. Digital Manometer Connected to the Instrument

h. Select the Control Vacuum Calibration Offset by touching the numerical and adjust the
offset as needed to ensure the vacuum reading on the instrument controller screen
matches the Digital Manometer. Once completed, press the Done button to confirm.

1. Disconnect the Digital Manometer Assembly from the instrument and go back to the
Home Screen.

Liquid Inclined Manometer

A Liquid Inclined Manometer may also be used to perform a pressure calibration. To perform,
start by:

Manometer

Figure 15. NS2 with Inclined Manometer

Noack S2® Volatility Tester, Operations Manual (Version 2026/08) Page 22



a. Ensuring the Inclined Manometer Assembly is level and the two elbow manometer
fittings shown below are loosened by turning them slightly counterclockwise. Do
not loosen the Hex Fittings.

Caution: When using an Inclined Manometer Assembly, adjust the vacuum slowly
to ensure that the red dye does not come out of the Inclined Manometer reservoir.

/ Loosen the elbow fittings

Hex Fittings

Figure 16. Manometer Fitting

b. With the vacuum turned off, the Inclined Manometer Assembly should read 0. If
not, turn the white knob on the front of the Manometer to adjust it.

c. Turn ‘on’ the vacuum switch on the front of the instrument and wait for the pressure
to control at 2 cm on the controller screen. This should take 10 to 30 seconds.

d. Adjust the Control Vacuum Calibration offset (Figure 12) to get the vacuum
reading on the display to match the Inclined Manometer Assembly.

Note: Some judgement is required in reading the Inclined Manometer.

e. Disconnect the Inclined Manometer Assembly and go back to the Home Screen
which will prevent unwanted, accidental changes to any other settings.

Note: Close the Manometer elbow fittings prior to storage.

3. Orifice Adjustment

a. Ifareference oil test is not within the manufacturer specifications after performing
a Thermocouple Assembly Calibration and the Pressure Calibration, use a different
sized Orifice Tube. If the result is low in % loss, increase the Orifice Tube by 0.05
mm for approximately every 0.3% and vice versa if it is high.

Note: When changing the Orifice Tube, do not overtighten the nut; it should only
need to be finger tight. Overtightening can lead to a deformation that changes the
size of the Orifice Tube and limits air flow more than desired.
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b. If the Orifice Tube is changed, perform a leak check and re-run with a reference oil
for verification of performance.

4. Stir Motor Speed Verification

The Stir Motor must be checked at installation and every (6) months thereafter, and
there are two options described as following.

c. The following steps describe how to verify the Stir Motor RPM with a Tachometer.
This must be done when the Cup and Heated Sleeve are at room temperature:

1. Place black vinyl tape across the Stir Bar Legs, then place
reflective tape on the vinyl black tape as shown in Figure
17. With the main switch turned ‘on’ and the vacuum and
heat switches turned off, place the Stir Bar into the Reaction
Vessel.

ii.  Use a tachometer to reflect off the reflective tape.

iii.  The measurement on the tachometer should be 200 + 5
RPM. If the RPM needs to be changed, refer to the next
steps to access the Speed Pot.

Figure 17. Cross Bar setup
for Tachometer

d. The following steps describe the alternative method on how to verify the Stir Motor
RPM with a Multi-meter:

i.  Use a 3/32” Allen Wrench to remove the (4) Button Head Cap Screws
from the beige Back Cover.

ii.  Remove the Thermocouple connector from the Back Cover.

ii1.  Remove the Air Line — push the collar in and at the same time pull the airline
out.

iv.  Set the multi-meter to read AC Frequency
and place the leads on the Stir Motor
Controller as illustrated in Figure 18. The
Ground Lead connects to the Ground

Screw and the Positive Lead connects to
Hall A.

Figure 18. Meter Lead Locations
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v.  The Frequency reading should read 10.0 (+/- 0.2) Hertz. If the frequency is
outside 9.8 and 10.2, make a Potentiometer (Pot) adjustment to the Motor
controller. Figure 19 illustrates where the Pot is and the direction to make an
adjustment.

Speed Pot Location:

Turn white Phillips
head clockwise to
increase speed,
counterclockwise to
decrease speed.

Figure 19. Speed Potentiometer Location

vi.  After performing the verification, replace the Air Line, reattach the
Thermocouple Connector, and reattach the Back Panel.

If it is determined the Stir Motor cannot be calibrated per the above instructions, contact
Tannas Co. Technical Service Department at 989-496-2796, service@tannasco.com,
or the local Tannas authorized Distributor.

C. Apparatus Preparation and Cleaning

1. Thoroughly clean the Reaction Vessel, Reaction Vessel Lid Assembly, and Stir Bar
with a suitable hydrocarbon solvent such as hexane, heptane or cyclohexane, and wipe
dry with a clean towel. Blow out crevices or small holes with dry air. Do NOT remove
the Orifice Tube, Outlet Tubing, nor any fittings from the Lid during cleaning. If there
appears to be buildup on the inside of the Orifice Tube, a pipe cleaner wetted with
solvent can be passed through it. If there are deposits in the Reaction Vessel, it is
recommended they be removed before the next run. If varnish builds up over time due
to running, soaking the Reaction Vessel overnight in VarClean and wiping the buildup
with a scrubbing pad will remove the varnish.

Note: The Reaction Vessel Assembly must be clean and dry to ensure proper heat
control.
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Note: Do not clean plastic or rubber parts with acetone.

Clean the Thermocouple Assembly with a scrubbing pad wetted with hydrocarbon
solvent. Then wipe the thermocouple probe with a wetted paper towel with
hydrocarbon solvent to remove any residue. Dry with a clean, dry paper towel.

Note: The Thermocouple Assembly may periodically need cleaning with 800+ grit
emery paper to remove varnish build-up.

D. Assembly of Apparatus

1.

2.

Assemble the Reaction Vessel Assembly as illustrated in Figure 2.
Verify the Thermocouple Assembly is clean and straight.

Place the Thermocouple Assembly into the Lid, and finger tighten the nut on the
Thermocouple Fitting.

If the Thermocouple Assembly has been removed, insert the two-prong connector of
the Thermocouple Assembly into the connections on the rear of the cabinet.

Place the Reaction Vessel Assembly in the Heated Sleeve and connect the Outlet Tube
Quick-Connect Fitting to the Vacuum Line Quick-Connect Coupling.

Note: If the instrument is ‘on’ and the heater is pre-heating to 175°C, the Reaction
Vessel Assembly will rapidly become very warm when inserted. It is recommended to
insert the Reaction Vessel Assembly into the Heated Sleeve only after the leak check
has been performed and the test is to be started.

Note: The Protective Shield should be closed before operating the instrument. The
shield door may be open during assembly and disassembly.

E. Warm up and Test Operation

1.

Warm up — The NS2 should be warmed up at the beginning of the day. The unit should
be turned ‘on’ with the heat and vacuum pump ‘on’ for 15 — 30 minutes before the first
test. If the electronics have already been "on’ for at least 15 minutes, it is only necessary
to wait for the instrument to control the heater temperature to 175°C + 5°C before the
first test run.

Warning: The Heater is very hot when the Heat Switch is ‘on’. Place the Heat-
Resistant Stopper in the Heated Sleeve (Figure 1) to prevent accidentally touching the
hot metal.
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2. Test Operation

Note: There should be no liquid in the Reaction Vessel Assembly at this time. The
Reaction Vessel Assembly should be clean and dry.

a.

b.

Turn ‘on’ the Main Power Switch.

Remove the Thermocouple Assembly from the Reaction Vessel Lid Assembly by
loosening the nut on the Thermocouple Assembly.

Place the Thermocouple Assembly in the Holder on top of the unit.
Warning: Be careful to not bend the Thermocouple Assembly.

If the Thermocouple Assembly is dirty when it is removed, carefully clean it with
a damp scrub pad with hydrocarbon solvent. Dry it with a clean towel prior to
placing the Thermocouple Assembly in the Reaction Vessel Lid Assembly for the
next test run.

Remove the Reaction Vessel Lid Assembly and cover the Heated Sleeve opening
with the Heat-Resistant Stopper.

Turn “’on’ the Heat Switch. The Main Controller should show a heat set point of
175°C.

Remove the Coalescing Filter Housing Assembly and drain the collected volatiles.

i.  Replace the Filter if needed, such as every 2 - 3 days, after 10 - 20 runs, or
when the Filter is yellow in color and appears excessively dirty. When
replacing the Filter, clean the Bowl with hydrocarbon solvent such as
cyclohexane. Dry the Bowl before installing a new Filter Element.

ii.  If necessary to perform maintenance or replace a Coalescing Filter Element,
perform a Leak Check of the system as in Section V.B.5.

Allow the unit to warm up while preparing the sample. The Heater can stay at 175°C
continuously.

Remove the Reaction Vessel Lid Assembly by loosening the Reaction Vessel Lid
Retaining Ring and then lifting.

Clean the Reaction Vessel with solvent (hydrocarbon solvents such as cyclohexane,
heptane, etc.) and dry it prior to the next test.
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k. Clean the Reaction Vessel Lid Assembly and Lid O-ring with solvent and wipe dry
prior to the next test. Periodically, run a pipe cleaner through the Orifice Tube to
ensure no blockage or restrictions exist.

l. It is recommended to verify that the Stir Bar is stirring normally in the clean
Reaction Vessel at this point. This can be done by placing the Stir Bar in the
Reaction Vessel, turning ‘on’ the Vacuum Switch and placing the Reaction Vessel
very briefly into the Heated Sleeve.

If the Stir Bar spins around its center, it is stirring normally. Otherwise, the Stir Bar
may need to be flipped over or replaced with a new one.

m. Place a clean Reaction Vessel with the Stir Bar on a scale.

Note: The magnetic Stir Bar magnet may affect some balances. It is highly
recommended to use the Cork Stopper (supplied with the instrument) to eliminate
the possibility of any interference the magnet may cause on the balance.

n. Record and compare the weight with the previous run. The weight of the empty,
clean Reaction Vessel and Stir Bar should consistently be within + 0.05 g. If the
comparative weight is within tolerance of the previous weight, tare the scale. If not,
check the Reaction Vessel and/or Stir Bar for cleanliness. Reweigh, compare, and
tare the scale.

0. Place 65 g+ 0.02 g of sample oil in the Reaction Vessel.

p. Place the Reaction Vessel Lid Assembly in the Reaction Vessel and close by
tightening the Reaction Vessel Lid Retaining Ring as shown in Figure 2.

g. If measuring the percent volatiles collected, weigh the clean Coalescing Filter
Housing Assembly and record.

r. Place the Coalescing Filter Housing Assembly under the bracket and tighten the
thumbscrew. Reconnect the fittings if necessary.

Note: Replace the filter element after each test run if performing further analysis
of the volatiles (i.e., Phosphorus Emission Index, PEI).

s. Check the system temperature. To start the test, the Heater temperature must be
between 170°C and 180°C.

t. Place the Reaction Vessel Assembly on top of the unit and insert the Thermocouple
Assembly. The nut should only need to be finger tight.
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u. Perform a Leak Check of the Reaction Vessel Assembly as in Section V.B.5. Be
certain to remove the Reaction Vessel Leak Check Tube before proceeding to run
the test.

v. Remove Heat Resistant Stopper, make sure the Vacuum Switch is ‘on’, place the
Reaction Vessel Assembly in the Heated Sleeve and connect the Outlet Tube Quick

Connect fitting to the Vacuum Line Quick Connect coupling.

w. Press the Profile Actions button on the controller as shown in Figure 20.

Noack Run Step 2 of 3 Soak ————
Remaining: 01:00 Remaining: 00:59:57 Profile Actions ’

remperature Auto Control Vacuum

32.3C ™
250.0 C 2.00,

250.0 C
100%

PWR:
Q o (@ oont @ i@ et | SdiE

Figure 20. FAT Screen prior to starting a test

X. Press the Run Last button to start the test run.

1. The display will open an alert message stating Verify T/C Inserted Alarm
Low. This is asking the operator to check that the Thermocouple (T/C) is
inserted into the Reaction Vessel as the T/C temperature is reading below
100°. Ifleft out, the instrument could overheat. When dismissed, this
Alert will continue to flash the Alert Bar in orange at the top of the screen
until the T/C temperature rises above 100°.

Verify T/C Inserted Alarm Low

01/11/2024 01:54 PM

Figure 21. FAT Screen verify T/C Inserted
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ii. Ifthe T/C is not inserted and the T/C temperature does not rise above 100°
during the 3-minute waiting period at the beginning of the test, the Heat
will be disabled and the Heater Button on the controller screen will turn
Off. This will need to then be manually turned On for Heat to begin
again. Once the T/C is inserted and the T/C temperature reaches the
needed temperature, the profile will begin.

iii. The display should show the temperature reading of the sample in the
Reaction Vessel Assembly. This temperature should rise steadily to the set
point of 250°C.

Note: If the program is started accidently, select Profile Actions then
Terminate.

y. Note the time on the controller and then set a timer to return when test is completed.
An audible buzzer will also sound when the test is complete.

z. Near the end of running the test, fill the Quench Cup Vessel approximately 1/3 full
with cold water. This will be used to rapidly cool the sample when the test is
complete.

F. Test Completion
After the test is complete, follow the instructions below.

Note: It is recommended to tear down the test immediately upon completion.

1. When the test is complete, the system will shut down the Vacuum Pump and the Heater
(even with the switches ‘on’). In addition, an audible buzzer will sound, and the Test
Complete light will illuminate. The buzzer will automatically turn ‘off” after a few
seconds.

2. Loosen the Thermocouple Nut, and then carefully remove the Thermocouple Assembly
(be careful not to bend the Thermocouple).

a. Wipe the Thermocouple Assembly with a dry towel and place in the Thermocouple
Holder on the top of the unit.

Warning: The Thermocouple Assembly is HOT. Be careful to avoid thermal burn.

3. Use the provided Gripper Gloves to remove the Reaction Vessel Assembly.
a. Disconnect the Reaction Vessel Lid Tubing Quick Connect.

b. Remove the Reaction Vessel Assembly using the Gripper Gloves.

Noack S2® Volatility Tester, Operations Manual (Version 2026/08) Page 30



4. Place the Reaction Vessel Assembly in the Quench Cup Vessel filled with water to
cool. Avoid tilting or jostling the Reaction Vessel Assembly during this process so
residual oil does not get transferred to the Reaction Vessel Lid Assembly.

Note: The fastest cooling times can be achieved by placing the Reaction Vessel
Assembly in one Quench Cup Vessel for 5 minutes and then switching to another
Quench Cup Vessel of cold water for the remaining 10 minutes.

5. Reset the controller by pressing the Acknowledge button, then the Heater On button.
By doing so the temperature will control back to 175°C.

6. Emptying the Coalescing Filter Housing Assembly.

If the percentage of volatiles collected is desired, remove and weigh the Coalescing
Filter Assembly (see Section VIL.B). The contents can then be removed for further
analysis. Afterwards, clean the Coalescing Filter Assembly with a hydrocarbon solvent,
replace the Filter Element with a fresh Filter and re-assemble for the next test run.

If further information of the volatiles collected is not desired, the Filter can be left in
place and the volatiles emptied from the Filter Assembly by removing the Bowl or
draining the oil from the male Quick-Connect Fitting and properly disposing of the
material. In this case, the Coalescing Filter Element should be replaced after
approximately 10 - 20 test runs, depending upon its condition.

Note: When replacing the Filter Element, remove the Filter Bowl and clean with
solvent.

7. Reassemble and reinstall the Coalescing Filter Housing Assembly on the unit.

8. Always check the Pump Filter Housing Assembly (Figure 1) to be sure the Pump Filter
is not wet or yellowed. Never leave liquid in the Pump Filter Housing Assembly.
Replace the filter as needed.

9. Clean the Thermocouple Assembly:

a. Carefully remove the Thermocouple Assembly from the Thermocouple Holder and
clean with a scrub pad dampened with a hydrocarbon solvent.

b. Wipe the Thermocouple Assembly until dry and put it back into the Thermocouple
Holder.

c. Do not bend it the Thermocouple.

10. Install the System Leak Check Tube.

11. Check the system for leaks in preparation for the next test.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The Reaction Vessel Assembly should be cool after approximately 15 minutes.

Carefully open the Reaction Vessel Assembly by twisting the Reaction Vessel
Assembly Lid Retaining Ring. Then slowly push the Reaction Vessel Lid Assembly up
to avoid splashing liquid onto the underside of the Lid. If not done slowly, this could
affect the final weight and the weight loss calculation.

Note: Some condensed volatiles may cling to the Reaction Vessel Lid Assembly. This
is not concerning and has been taken into account in the method. However, care should
be taken not to splash additional material.

Place the Cork Stopper on the scale, weigh & record the Reaction Vessel and contents.

Determine the amount of oil volatilized and divide by the initial sample weight to
determine the weight loss percentage. See Section VII for more information.

Drain the oil into appropriate waste container.

Rinse the Reaction Vessel Lid Assembly and O-ring and wipe with a clean towel to
ensure that both are clean and dry.

a. Periodically run a pipe cleaner through the Orifice Tube to ensure no blockage or
restrictions exist.

Rinse the Reaction Vessel Assembly with solvent and dry with air. Be certain to rinse
the Orifice Tube and inlet tube with cyclohexane and dry with compressed air.

Rinse the Stir Bar with solvent and dry.
Ensure that the Heated Sleeve is still controlling to 175°C (refer to Step 6).

Check the Vacuum flow with the Inclined Manometer Assembly once per week or if
the daily reference oil value begins to drift.

The system is now ready for the next test run.

Note: For convenience and improved turn-around time, additional Reaction Vessel
Assemblies are available for purchase (see Section XI). It is recommended to keep each
Reaction Vessel and Reaction Vessel Lid Assembly together as a set for consistent results.

a. Ifthe System has (2) complete Sample Reaction Vessel Assemblies, prepare the 2"
sample during the previous sample run. Another test can be started with a second
Reaction Vessel Assembly as soon as the heater is controlling to 175°C = 5°C.
Resetting the Controller immediately allows the heater to stabilize more quickly.

b. Wait for the Heated Sleeve to control to 175°C prior to performing the Leak Check
and sample start-up.
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c. These operations can be performed while measuring and cleaning the previous
Reaction Vessel Assembly.

23. Prepare for another run by following the procedure in the Section V.A.
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VII.

ANALYZING THE DATA

A. Percent Volatilization

1. Subtract the total weight of the Reaction Vessel and the oil after testing from the total
weight of the Reaction Vessel and oil before the test. This difference is the Total Weight
Lost.

Weight Lost = [(Reaction Vessel and Stir Bar) + (Sample 0il)]pyerest
— [Reaction Vessel and Stir Bar]postrest

2. Divide the weight lost by the weight of the oil recorded earlier (before the test) and
multiply by 100.

Weight Lost

Percent Volalilized = Sample Ol *

00%

B. Percent Collected

1. Subtract the Coalescing Filter Housing Assembly weight before the test from the
Coalescing Filter Housing Assembly weight at the end of the test. The difference is the
Weight Gained.

Weight Gained = Coalescing Filter Assemblyp,sirest — Coalescing Filter Assemblypyerest

2. Divide the weight gained by the weight lost and multiply by 100.

Weight Gained
Percent Collected = - *100%
Weight Lost

NOTE: Tannas NS2 Reference Oils (SNL-75, SNA-130, and NCO-12) take into account the
Correction Factor for Procedure B. After running a Tannas Reference Oil, the value found
after weighing is NOT to be corrected. Simply compare the calculated value to the value
listed on the appropriate bottle as Procedure B (corrected). If there are any questions or
concerns regarding this statement, please contact Tannas Technical Service at 989-496-2796,
service(@tannasco.com, or the local Tannas Authorized Distributor.
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VIII.

NOACK S2® SOFTWARE MANUAL

The NS2 software to record data is available for purchase. Please contact Tannas Co.

Marketing & Sales or the local distributor for more information.

The purpose of the program is to monitor and record the two critical test parameters throughout
the one-hour Noack test: Temperature and Vacuum Pressure. In addition, it provides reports
and data files that can be checked for integrity in a paperless system. It is important to note the
program does not control the NS2 device.

When the program is started, the Setup screen (Figure 22) will appear. The menu bar across
the top contains the headings “File” and “About”. These are typical Windows drop down type

menus.

Choosing “About” identifies the version of the NS2 Software.

The left side of the screen contains a set of icons labeled “Graph”, “Setup”, “Previous Results”,
“File Integrity”, and “Tannas Co.” These icons will remain visible in all viewable screens.

4 Selby-Noack

File  About

Operator Name

Sample Name

Company Mame

w [}
{11 |
s (L] =

Previous Results
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File Integrity

Unit 1D

Reactor Weight with QilWeight

Stirrer

o A et

Coalescing Fitier

Save File Location

Barometric Pressure

Enable

.

Lab Temperature

Enable
rae |

Relative Humidity

=

Crrifice

—

ReactorWeight with
Qil

[ 0o

™ Enable

4]
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Offsets
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ca

Vacuum Pressure: 0.00 cm Water

Figure 22. NS2 Software Home Screen.
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A. Set-up

1. Hardware Setup

With the computer turned ‘on’, connect the black data box to the computer via the USB
cable provided. If necessary, follow the on-screen instructions to allow the computer to
install the USB2 driver followed by the DAQ3005 USB driver. Connect the DB9 connector
to the back of the NS2 unit. The software program is now ready to operate. The operator
may connect the computer to a printer if needed. In addition, the operator may save the
data to a Network Folder. However, it is advisable to turn ‘off” all network connectivity or
automatic updates while running the software. Cables to connect to networks or printers
are not provided by Tannas Co.

Note: “Reactor” as indicated in the following instructions refers to the Reaction Vessel
Assembly.

2. Equipment Setup

The Setup screen (Figure 22) allows the user to enter background information (“Operator
Name”, “Sample Name”, “Unit ID” and “Company Name”), preexisting conditions
(“Barometric Pressure”, “Lab Temperature”, “Relative Humidity”, and “Orifice”), offsets
(“Temperature” and “Vacuum Pressure”), and also test specific information (“Reactor
Weight with Stirrer”, Reactor Weight with Oil”, “Save File Location” and “Coalescing
Filter”).

Most of this information is optional, however the “Reactor Weight with Stirrer”, “Oil
Weight”, “Orifice”, and “Save File Location” sections are REQUIRED. Populating the
“Reactor Weight with Stirrer” and “Oil Weight” will automatically calculate the “Reactor
Weight [and Stir Bar] with Oil”. The test will not run unless these boxes contain valid
information. “Barometric Pressure”, “Lab Temperature”, and “Coalescing Filter” are also
required if their “Enable” box is checked.

Note: No values entered will be applied to the test unless the “Apply” button is pressed. In
addition, if the user leaves the Setup screen without pressing “Apply”, all entered
information will be lost.

a. Background Information

Prior to each test run, enter the appropriate information into the boxes provided for
the “Operator Name”, “Sample Name”, “Company Name”, and “Test Date”. The
“Apply” button must be selected to save this information but will not be accepted
unless the required test-specific information has also been completed.

b. Temperature & Pressure Offsets

Add or subtract a number in the “Temperature” and “Pressure” boxes until
temperature and pressure on the graph screen match the temperature and pressure
on the NS2 unit.
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The “Apply” button must be selected to save changes to the numbers, but the
“Apply” function will not be accepted unless the required test-specific information
has also been completed.

¢. Pre-existing Conditions

It is optional to enter pre-existing lab conditions, such as “Lab Temperature”,
“Barometric Pressure”, and “Relative Humidity”. If the “Enable” box next to “Lab
Temperature” or “Barometric Pressure” is checked, the test will not begin without
entering a value in the corresponding box. There is a number that is engraved on
the Orifice Tube that refers to the orifice size. The user must enter this number (with
units, if desired) in the “Orifice” box, or the test will not begin. The “Apply” button
must be selected to save this information. However, “Apply” will not be accepted
unless all required information has been entered.

d. Test Specific Information

The Reactor and Stirrer weight with and without oil must be entered in the “Reactor
Weight with Stirrer” and the “Oil Weight” boxes to populate the “Reactor Weight
[and stirrer] with Oil” box. If the user wishes to measure volatiles collected, the
initial weight of the coalescing filter must be entered. Measure all weights as typical
for the Noack test, and enter the values once determined. A CSV file will be
automatically created and saved for all of the information entered on the Setup
Screen. The file will be located in the Save Folder that is indicated in the “Save File
Location”. The user may browse “My Computer” for their desired folder by
pressing the “Folder” icon to the right of the “Save File Location” box.

B. Operation

After the Sample Information has been entered and the “Apply” button has been clicked,
select the “Graph” icon on the left side of the screen (Figure 23). The left side (y-axis) of
the graph represents the temperature displayed in “C. The right side (y-axis) displays the
pressure in cm of H2O. The x-axis denotes time in minutes.

Note: The x-axis is graphed for 130 minutes even though the standard Noack test only runs
60 minutes. This permits the operator the flexibility to lengthen the Noack test if desired.
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Figure 23. NS2 Software Graph Tab

Below the graph are two boxes showing averaged real-time data. Temperature is displayed
in red and the pressure is displayed in blue.

To begin recording the test data, select the Graph icon then the “Start” button while starting
the NS2 instrument temperature program and vacuum.

Note: The computer program does not control the NS2 device.

The data collection will end when the temperature drops below 100°C, which will occur after
the temperature program turns ‘off” the heat and the Reactor and contents have cooled or
when the Thermocouple Assembly is removed from the reactor.

After the test, a message will display asking the user to enter the final weight of the Reactor
with the Stirrer. If the Coalescing Filter weight was ‘enabled’ during setup, a second message
will display asking the user to enter the Final Weight of the Coalescing Filter. These values
are critical for calculation, so the program will not save or develop a report of the test results
unless these values are entered.
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Once these values have been entered and saved, the report and data files cannot be altered
without affecting the integrity of the data.

Note: It is not possible to start a second test with data collection until these values have been
entered.

C. Data Analysis

1. View Report

Once the values for the Reactor and the Filter Weight have been entered, a CSV file with
the test information and results will be saved in the prescribed Save Folder, and a printable
Test Report will be generated. To open the Report, press the “View Report” button on the
Graph screen. A window will display with the printable report. In order to print, press the
print icon on the upper left-hand corner of the report screen.
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Figure 24. NS2 Software Graph Tab to view previous data results
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Old Reports can be accessed in the Previous Results screen (Figure 24). Clicking “Load
Previous” will open My Computer and allow the user to select a CSV file from a previous
test. Clicking “Reprint Report” will open another window with the report PDF displayed on
it.

Note: Only files created with Software Version 2.1.0 or newer can be viewed using this
software.

2. Integrity Check

The File Integrity screen (Figure 24 and Figure 25) has the capability to check whether
or not saved CSV test files have been edited in any way. Clicking “Select File(s)” opens
My Computer and allows the user to pick one or more CSV files to check. The user
may select multiple files if desired. Once all of the files desired are uploaded, pressing
“Integrity Check” will initiate the integrity check. Each file will be reported as “Pass”
or “Fail”. In addition, the date that the file was last modified will be displayed.

Note: If a file is edited and later switched back to its original version, it will still pass.
Thus, even if a file passes, its “modified last” date may not be the test date.

Backup | Impart I

Integrity | File

"Integrit},r Database

Select File(s) Integrity Check |

Figure 25. NS2 Software Graph Tab to see if previous data has been edited
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Note: The integrity database is used to track identifying information for the files that allows
the integrity of each file to be determined. The database can be backed up to a desired
location by selecting “Backup’ and choosing the location. This will include all runs created
on the computer with the database up until the time the backup was performed. If file
integrity of runs created on one computer needs to be checked on another, or the database
is lost, it can be loaded by selecting “Import”. However, importing a new database will
overwrite the database already stored on the computer. So, additional files that were
created after the imported database was exported would not be included in the database
now imported and in use.

File  About

”Integrity Database—

Backup | Import Help |

Integrity | File Modified Last
21/2016 10:56:43 AM

Q2002016 3:22:07 PM

Select File(s) Integrity Check

Figure 26. NS2 Graph Tab where previous data results can be viewed
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IX. TROUBLESHOOTING GUIDE

The purpose of this guide is to allow an operator or technical representative to analyze and repair
the above mentioned equipment. If complications or questions arise, please contact the Technical
Service Department at 989-496-2796, service@tannasco.com, or the local Tannas Co. Distributor.

If the NS2 unit is not working properly, use the following steps to help resolve the problem:

Symptom Problem Solution
No power on unit 1. Unit may not be 1. Check Power Plug
plugged in
2. Main Power Switch | 2. Check Power Switch
may be OFF

3. Main Fuse may have
blown

3. Replace the Main Fuse

No power to controller

1. Fuse may have
blown

1. Replace Fuse

No stirring or oil is

1. Fuse may have

1. Replace Fuse

bumping blown
No vacuum 1. The Vacuum Switch | 1. Turn on the Vacuum Switch
may be OFF.

2. Fuse may have
blown.

2. Replace Fuse.

If the vacuum cannot
be controlled to 2.00
cm of H,O

1. There may be a leak
in the system

1. Perform a leak check

2. System may be
contaminated with
residual oil or
varnish

2. Perform the cleaning technique
and flush the system.*Contact
Tannas Co. Technical Service
or local distributor for more
details.

3. Tubing disconnected

3. Check all connections

Pressure drops more
than 0.1 cm of H>O per
second

1. There may be a leak
in the system

la. Examine seal between
Reaction Vessel and Reaction
Vessel Lid Assembly

1b. Check threading on
Coalescing Filter and Pump
Filter

1c. Check nuts around the
Thermocouple and Orifice
Tube

1d. Check area where Outlet
Tubing connects to Lid
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The unit is not heating

. Heat Switch is OFF

1. Check the Heat Switch

. Fuse may have

2. Check Fuse F3

Controller Set point

blown.
. Check the 3. Ensure the Temperature
Temperature Controller is ‘on’ and the set

point is at 250°C for a test or
175°C.

. Over-Temperature

4a. Acknowledge the Over-

tripped Temperature Alarm
4b. Check the Thermal Switch.
*Contact Tannas Co.
Technical Service or
Distributor for more details
. Heat Enable 5. Press the “Auto/Man” button on
message is the Controller
displayed

Temperature not
controlling properly

. Incorrect Stir Bar

1. Replace with factory supplied

Stir Bar

. Poorly stirring Stir

Bar

2. Verify stirring; Stir Bar is not
spinning in center of Reaction
Vessel on either side, replace
the Stir Bar

. Thermocouple may

be malfunctioning

3. Perform a Thermocouple
calibration

. Thermocouple may

not be touching the
Reaction Vessel

4. Check continuity with multi-
meter; rotate thermocouple if
needed

Over-Temperature
Light is lluminated.

. Over-Temperature

condition has
occurred

1. Remove Back Cover and press

the Reset Switch

. Thermocouple has

malfunctioned

3. Replace the Thermocouple.

Consistently bad
Reference Oil results.

. NS2 not set up or

operated according
to the method

1. Review instrument set-up
section

. Incorrect Orifice

Tube used

2. Review instrument operations

section

. Vacuum pressure

reading is incorrect

3. Perform vacuum test with an

Inclined Manometer Assembly

. Temperature is

incorrect

4. Perform a Thermocouple
calibration.
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5. Reference fluid is Sa. Verify the standard data for the
expired Reference Fluid.

5b. Always ensure a homogenous
mixture of oil by upturning the
bottle vigorously 10 times.

6. Incorrect Stir Baris | 6. Ensure the Stir Bar is the same

used size and shape as the original.
7. Stir bar is not stirring | 7. Check that Stir Bar is spinning
normally in the middle of the Reaction

Vessel. Use only the orientation
in which this is the case. If the
Stir Bar does not stir correctly
on either side, obtain a new Stir
Bar.
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A. Replacing a Fuse

Note: Contact the Technical Service Department at 989-496-2796,
service(@tannasco.com, or your local Tannas Authorized Distributor prior to opening the
NS2 instrument cabinet.

It is easy to tell if a Fuse has blown within the NS2 unit. While the instrument is turned
‘on’, the Left Side Panel (facing the instrument) can be opened and a blown Fuse will be
lit (Figure 27).

To replace the Fuse, follow the instructions below:

Fuse

Figure 27. Fuse Housing, specifying the locations of the light and the Fuse.

1. Turn the instrument “OFF” before replacing any Fuses.

2. Open the Fuse Housing open and locate the Fuse. Do not confuse the light with the Fuse. (See
Figure 27).

3. Remove the Fuse from the Housing and replace it with the new Fuse. Please see the Fuse List
provided with the instrument.

4. Secure the Housing back into its original operating position.
5. Replace the Side Panel.

6. Turn ‘ON’ the instrument and operate as normal.
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X. WARRANTY & LIABILITY

NOACK S2® VOLATILITY TESTER
Express Limited One (1) Year Warranty

TANNAS Company warrants the NS2 Volatility Tester unit for one year from the date of
commissioning by TANNAS personnel or authorized distributor to be free from manufacturing
defects according to the following terms:

Any part of the unit manufactured or supplied by TANNAS and found in the reasonable judgment
of TANNAS to be defective in material or workmanship will be repaired or replaced by TANNAS
without charge for parts and labor.

That portion of the unit, including any defective part, must be returned to TANNAS within the
warranty period. The expenses associated with returning the unit to TANNAS for warranty service
will be paid for by the buyer. TANNAS' responsibility in respect to warranty claims is limited to
making the required repairs or replacements, and no claim of breach of warranty shall be cause for
cancellation or rescission of the contract of sale of any NS2 Volatility Tester unit.

This warranty does not cover any NS2 Volatility Tester unit that has been subject to misuse,
neglect, negligence, or accident. The warranty does not apply to any damage to the unit that is the
result of improper installation or maintenance, or to any unit that has been operated or maintained
in any way contrary to the operating or maintenance instructions as specified in the Operations
Manual. The warranty does not cover any NS2 unit that has been altered or modified so as to
change its intended use.

In addition, the warranty does not extend to repairs made necessary by the use of parts, accessories,
or fluids that are either incompatible with the unit or adversely affect its operation, performance,
or durability.

TANNAS reserves the right to change or improve the design of all TANNAS instruments without
assuming any obligation to modify any unit previously manufactured.

THE FOREGOING EXPRESS LIMITED WARRANTY IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED OR IMPLIED INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

TANNAS' OBLIGATION UNDER THIS WARRANTY IS STRICTLY AND EXCLUSIVELY
LIMITED TO THE REPAIR OR REPLACEMENT OF DEFECTIVE PARTS, AND TANNAS
DOES NOT ASSUME OR AUTHORIZE ANYONE TO ASSUME FOR THEM ANY OTHER
OBLIGATION.

TANNAS ASSUMES NO RESPONSIBILITY FOR INCIDENTAL, CONSEQUENTIAL OR
OTHER DAMAGES INCLUDING, BUT NOT LIMITED TO, LOSS OR DAMAGE TO
PROPERTY, LOSS OF REVENUE, LOSS OF USE OF THE UNIT, LOSS OF TIME, OR
INCONVENIENCE.
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XI.

SPARE PARTS/REPLACEMENT ITEMS

Noack S2° Volatility Tester Spares & Consumables:

ITEM DESCRIPTION PART NUMBER
Reaction Vessel 480107
Reaction Vessel Lid Assembly (without Orifice Tube) 480600
Reaction Vessel Lid Retaining Ring 480108
Orifice Tube ASM (1.9 - 2.65 mm) [.05 mm increments] Call for details
Leak Check Tube Assembly — RV 480150
System Leak Check Tube Assembly 450145
Coalescing Filter Housing Assembly 480133
Inclined Manometer Assembly 480130
Quick Connect O-ring (5/pack) 480135
Coalescing Filter Element (10/pack) 450110
O-Ring - Coalescing Filter 450135
Vacuum Tubing - Tygon 1/4" ID 460029
1/16” Thermocouple Assembly (J-type) 500612
1/8” Thermocouple Assembly (J-type) (2024 or newer) 480131
Quench Cup Vessel 990312
Pump Filter Element (5/pack) 450138
Pump Filter Housing Assembly 480128
O-Ring - Pump Filter 450136
Stir Bar, Cross-Shaped 480026
Pipe Cleaners (100/box) 500019
Gripper Gloves 550031
Exhaust Tubing (61 cm | 24 inches) 950014
Heat Resistant Stopper (High Temp Red) 950539
Cork Stopper 950536
VarClean® II Glass Cleaner (quart) (.95 L) 030050
VarClean® 11 Glass Cleaner (1/2 gallon) (1.89 L) 040050

Noack S2® Volatility Tester, Operations Manual (Version 2026/08)

Page 47



Reference Oils:

ITEM DESCRIPTION PART NUMBER
SNL-75 (pint) (47 L) 020035
SNL-75 (quart) (.95 L) 030035
SNL-75 (1/2 gallon) (1.89 L) 040035
SNL-75 (1 gallon) (3.78 L) 050035
NCO-12 / SNC-150 (pint) (.47 L) 020039
NCO-12 / SNC-150 (quart) (.95 L) 030039
NCO-12 / SNC-150 (1/2 gallon) (1.89 L) 040039
NCO-12 / SNC-150 (1 gallon) (3.78 L) 050039

Spare parts and consumables may be ordered online www.TannasKing.com
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