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1. Disclaimers & Warnings 

1.1. Disclaimer

The purpose of this document is to provide authorized service personnel with the information necessary 
to service, repair and test the 5D Thermal Aerosol Generator.

In order for a generator to be serviced correctly, the service engineer or technician should have a good 
knowledge of the operation of the instrument and its application in the field. It is strongly recommended 
that all users and service engineers or technicians of the thermal generator participate in a training 
course on the testing of HEPA filters. 

Air Techniques International has ensured, so far as is possible, that the information presented herein is 
correct.

This document is intended to be used in conjunction with information found in the Document List. In the 
event that two documents contain conflicting information or instructions; the document with the highest 
authority shall be considered correct. The order of precedence is provided in the Document List.

1.2. Document List

The following documents shall be used in addition to following the instructions in this procedure:

•	 20-00490-120: 5D Assembly drawing for 120V

•	 20-00490-240: 5D Assembly drawing for 240V

•	 31-00451-001: Electrical schematic

•	 32-00303-001: Pneumatic diagram

•	 20-00421-001: Compressed gas inlet assembly

•	 20-00420-001: DIN Rail assembly

•	 20-00308-120: Heater block sub-assembly for 120V

•	 20-00308-240: Heater block sub-assembly for 240V

•	 73-00453-001: 5D Operator manual
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1.3 Warnings

In servicing the 5D generator, the service engineer may become exposed to electrical and chemical 
hazards. It is important that the engineer observe all safety requirements appropriate for the job being 
carried out, and in particular, health and safety regulations.
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2. Overview 

2.1. Theory of Operation

The ATI 5D Thermal Aerosol Generator operates on a condensation principal.  The liquid aerosol reagent 
is vaporized upon entering the heater block assembly.  Vaporization occurs in the presence of an inert 
gas.  After vaporization, the vapor is expelled from the heater block and allowed to rapidly cool to 
ambient temperatures.

The vapor condensation (also referred to as quenching) occurs immediately at the 5D output collar 
before sufficient ambient atmosphere is present to enable combustion.  This quenching requirement, 
inherent in thermal condensation generators, makes an air-gap necessary between the aerosol output 
and the system the aerosol is entering for testing.  The 5D has built-in air quenching holes behind the 
output collar that should never be closed off or covered by introduction ports.

There are several conditions that must be met in order for the 5D to able to produce aerosol:

•	 The 5D must have electrical power

•	 The main power switch must be ON

•	 The heater block must have reached operating temperature

•	 Adequate inert gas pressure must be connected to the generator

•	 The aerosol switch must be ON

•	 The metering valve must be open

If any one of these conditions is not met, the 5D will not produce aerosol.

The 5D has several internal protection devices.  These devices, if active will prevent the 5D from 
producing aerosol since they affect the conditions listed above. 
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2.2. Detailed Working

•	 The inert gas propellant is supplied from an external bottle, with a suitable regulator, at a pressure of 
3.5 Bar (50 PSI).

•	 Gas is fed through a pressure regulator within the instrument, which reduces the pressure to a 
working level of 1.6 Bar (23 PSI).

•	 A Pressure Relief Valve ensures excessive pressures are not present under fault conditions. A suitable 
oil is contained within a specifically designed aluminum tank.

•	 The tank is pressurized to assist oil flow through the system.

•	 The oil and propellant are mixed, to a pre-set level, and fed through a heat exchanger.

•	 A user operated concentration valve varies the amount of oil mixed with the propellant, to set the 
aerosol output to the required level.

•	 The temperature of the heat exchanger is regulated by a programmable controller and thermocouple 
to the correct temperature for the type of oil used.

•	 Interlocks ensure oil is only fed to the heat exchanger while it is at the correct temperature and inert 
gas is connected with a suitable pressure.

•	 The aerosol is ejected from a nozzle at the back of the instrument.

•	 On completion of use, a manual ‘Purge’ button is supplied to allow the user to depressurize the unit 
and expel oil from the heat exchanger supply lines.



Thermal Aerosol Generator 5D 7

2.3. Service Requirements

The 5D Thermal Aerosol Generator requires very little servicing in normal use. It is, however, 
recommended that customers return their 5D for annual inspection and service.

Servicing will normally be restricted to checking for leaks, electrical hazards or defective components, 
unless a fault condition exists. The following should be performed when receiving a 5D for this service:

•	 Remove the side panel and visually inspect the interior for signs of cable and tubing distress (fraying, 
kinking, heat, brittleness, etc.), liquid build-up, and corrosion.

•	 Replace cables or tubing sections that are damaged or distressed. 

•	 Clean/wipe excess liquid buildup from interior.

•	 Check and inspect condition of fuses. Install new fuses as necessary.

•	 Check condition of the fill cap for cracks and missing or damaged gasket.

•	 Inspect the output nozzle orifice for signs of blockage. Use a 1.5 mm ± 0.5 mm (0.059 ±0.019 inch) 
diameter metal pin or wire to clean out the blockage.

•	 Inspect the heater block fittings for wetness, looseness or cracks in the insulation blocks. If needed, 
remove the heater block assembly from the back panel and inspect for further signs of damage. 
Repair as necessary.

•	 Check for loose or missing hardware. Tighten as necessary or replace any missing hardware.

•	 Perform electrical safety, mechanical and aerosol test per in “Testing and Adjustment”.

2.4. Electrical System

The 5D will operate at either 120 VAC or 240 VAC rating depending on the model. The only physical 
differences are the installation of the two fuses and the fuse holder inside the Power Entry Module and 
the cartridge inside the heater block assembly. Supplying an incorrect power will produce the following:

•	 Powering a 120 V unit with 240 V will overheat the cartridge and risk damaging it. The protective 
thermal switch will open and will need to be manually reset.

•	 Powering a 240 V fused unit with 120 V will under-power the heater cartridges and the temperature 
controller will show a very slow rise in the temperature. If a "Ready" state is achieved, operation will 
cause the temperature to drop down until a non-ready state occurs.
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2.5. Power Supply

The 5D uses a universal input power supply to convert line AC voltage to DC voltage and power the 
electrical system controller display.

The power supply output of 24VDC can be verified and measured across the two output terminals. 

2.6. Relays

The 5D uses one solid state relay to power the heater cartridge with AC power. That relay is controlled 
by the temperature controller. If either AC or DC power drops out, the relay will open and the heater 
cartridge will not be powered.

2.7. Solenoid Valves

The 5D has two 24 VDC solenoids with normally closed valves to control the flow of gas and reagent. 
When energized, the valves open and allow gas and reagent to flow to the heater block. The solenoid 
valves are energized by switching the aerosol switch to ON if the inert gas pressure is adequate and the 
heater block has reached the operating temperature. If any of those two conditions are not met, the 
valves will not energize.

2.8. Aerosol Switch

The aerosol switch located on the top of the 5D controls the aerosol production with an ON and OFF 
switch. The switch is functional only when all the conditions for aerosol production are met.  The switch 
can be used before or after setting the metering valve. Once the metering valve is set, the switch provides 
ON/OFF control of aerosol production without changing concentration.

2.9. Temperature Controller

The temperature controller (OMRON E5DC-QX2DSM-000) is set up to indicate temperature in degrees 
Celsius.  The set point is 370°C.  The 5D uses the controller alarm relay output to allow the solenoid 
valves to open and enable liquid flow. The alarm is set to become active at 90°C above and 80°C below 
the set point temperature.  The controller must therefore indicate a temperature between 290°C and 
460°C before the solenoid valves can be energized and the Ready Light turns green.

If inspecting or replacing the temperature controller, refer to the set-up procedure in Section 6.9.
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3. Pneumatic System

3.1. Inert  Gas Flow

Gas flow is controlled at the source (bottle) by the operator.  Once the source is connected to the 5D, and 
the gas turned on, gas will flow through the generator and pressurize the liquid reservoir.

The inert gas line or tube is connected to the ¼ inch outer diameter tube fitting at the back panel. Gas 
flow is initially regulated to 3.5 Bar (50 PSI) at the source. An internal regulator further reduces the 
pressure to about 1.5 Bar (23 PSI). If both the internal regulator and the source regulator were to fail, an 
internal pressure relief valve will open. This protects the 5D from excessive pressure to the regulator (see 
Internal Protective Devices).

3.2. Regulator

At the gas input, a pressure regulator is set to allow flow in the tank and heater block. Enough flow is 
required to pressurize the tank, so liquid will flow.

Gas flow is routed simultaneously to the tank, the inert gas solenoid valve and the mechanically actuated 
purge valve.
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4. Internal Protective Devices

4.1. High Pressure Relief Valve

At the gas input the 5D has a high-pressure relief valve set to open at 2.8 Bar (40 PSI). This pressure 
relief valve will open in the event the internal regulator fails. This feature protects the internal pneumatic 
components and the liquid reservoir.

4.2. Thermal Cut-out Switch

A thermal cut-out switch is mounted on side of the heater block metal panel. The thermal cut-out switch 
senses the temperature of the heater panel surface and is set to open at 93°C. If the panel surface 
exceeds 93°C the switch opens and breaks power to the heater cartridge. The switch has a manual reset 
button at the center. The surface temperature will have to cool enough to allow the switch to be re-set. 
Once re-set, the heater can be powered, however an investigation as to why the switch opened should be 
conducted prior to placing back in service.

4.3. Output Collar

The output collar has a perforated tube between the collar and the rear panel.  The perforations provide 
quench air to the aerosol stream. The design allows the operator to clamp an un-vented hose to the 
output collar and maintain quench air to the vapor stream. The perforations should always be clear of 
any blockage to prevent the risk of fire.
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5. Tools & Test Equipment

5.1. Tools

# Description Purpose

1 Allen wrench 4mm Remove feet

2 Allen wrench 3mm Remove most hardware

3 Allen wrench 2.5mm Remove liquid reservoir

4 Allen wrench 2mm Remove Power Entry Module

5 Nut driver 7mm Remove solid state relay

6 Nut driver 8mm Remove most nuts

7 Nut driver extension Remove DIN rail assembly

8 Flat head screw driver 0.6 x 3.5 mm Remove wires from DIN rail assembly
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5.2. Calibrated Test Equipment

# Description Purpose

1 Flow meter up to 10L/min Adjust carrier gas flow rate

2 Thermometer up to 500°C Measure nozzle and heater block temperature

3 Digital Voltmeter (DMV) with 3.5 digits minimum Measure voltages inside the instrument

4 High Pot and Ground Bond tester Perform Electrical Safety test

5.3. Other Test Equipment

# Description Purpose

1 Liquid Aerosol Reagent 500 mL Aerosol verification

2 Smoke Extraction System Removal of aerosol during testing

3 Heat Gun Verify proper operation of thermal cut-off switch
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5.4. Common Spare Parts

# Description Part Number

1 Heat exchanger assembly 110V 20-00308-120

2 Heat exchanger assembly 220V 20-00308-220

3 Vernier handle kit 63-00228-002

4 Carry handle 10-00221-001

5 Reservoir cap 65-00244-001

6 Solenoid valve assembly for liquid oil 20-00425-001

7 Solenoid valve assembly for inert gas 20-00424-001

8 DIN mounted power supply 41-00257-001

9 Omron temperature controller 41-00498-001

10 Fuse 5x20 mm 10A (110V instrument) 41-00466-010

11 Fuse 5x20 mm 5A (220V instrument) 41-00466-005

12 Socket head cap screw M5x16mm 3300425

13 Socket head cap screw M4x8mm 70-00268-001

14 Button head socket cap screw M5x10mm 70-00267-001

15 Button head socket cap screw M4x6mm 70-00271-001

16 M5 Nut 3100152

17 M4 Nut 3100155

18 M3 Nut 3100153

19 M4 Lock washer 3200173

20 M5 Flat washer 3200167

21 M4 Flat washer 3200169
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5.5. Identifying 5D Components

# Component

1 Level Gauge Cap

2 Purge Valve

3 Tank Fitting (Top)

4 Metering Valve

5 Pressure Gauge

6 Pressure Relief

20
21

19

18

17
16 15

14 13
12

11

10
10

9

7
6

5

4

9

3

1

2

8
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# Component

7 Solenoid Valve (Compressed Gas)

8 Small Inline Valve

9 Pressure Indicator

10 Regulator

11 Relay Switch

12 Power Module

13 Tank Fitting (Bottom)

14 Power Harness Cable

15 Liquid Reservoir

16 Tank Mount (2)

17 24 VDC Power Supply

18 Temperature Controller

19 Solenoid Valve (Oil)

20 Thermal Cut-off

21 Heat Exchanger
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6. Service Procedures
6.1. Initial Inspection & Startup 

•	 Check exterior of unit for any visible damage.

Tool Needed: 4mm Allen wrench 

•	 Remove the 8 screws and washers holding 
the side panel to the instrument.

•	 Set panel aside.

Shown: 5D with side panel removed.

•	 Perform visual inspections as outlined in 
Section 6.3.

•	 Add an approved liquid reagent to the 
reservoir. Fill the tank at least half-way as 
indicated on the Level Gauge Cap.

•	 Connect an inert gas source and adjust regulator to 50psi.

•	 Power on the unit. 
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•	 Verify that the pressure indicator is reading 
24 PSI (+/- 1) and that the unit's pressure 
gauge matches the indicator display.

•	 Verify that the temperature to the Heater 
Block is increasing.

The Set Value (SV) is programmed to 370 °C at 
the factory as the final output temperature. 

•	 Wait until the unit’s ready light is green.

•	 Turn Aerosol On/Off switch to the ON 
position.

•	 Adjust the metering valve 2 turns counter 
clockwise to start flow. 

If the unit is functioning properly, it will begin to 
produce aerosol.
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6.2. Initial Inspection Shutdown

•	 When shutting down the unit, turn the metering valve clockwise until fully closed.

•	 Press the Purge button repeatedly until all aerosol has been expelled.

•	 Turn Aerosol switch off and shut off inert gas source.

•	 Press Purge button again until the pressure gauge reaches “0”.

•	 Disconnect cables and hoses and allow the generator to cool.

•	 Reattach the side panel.

•	 Drain the instrument of oil. 
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6.3. Visual Inspection

•	 Remove the top panel and visually inspect the interior for signs of cable and tubing distress (fraying, 
kinking, heat, brittleness, etc.), liquid build-up, and corrosion.

•	 Replace cables or tubing sections that are damaged or distressed.

•	 Clean/wipe excess liquid buildup from interior.

•	 Check and inspect condition of fuses. Install new fuses as necessary.

•	 Check condition of the fill cap for cracks and missing or damaged gasket.

•	 Inspect the output nozzle orifice for signs of blockage. Use a 0.060 ±0.002 inch (1.5 mm ± 0.05 mm) 
diameter metal pin or wire to clean out the blockage.

•	 Inspect the heater block fittings for wetness, looseness or cracks in the insulation blocks. If needed, 
remove the heater block assembly from the back panel and inspect for further signs of damage.

•	 Check for loose or missing hardware. Tighten as necessary or replace any missing hardware. Inspect 
the instrument to ensure all cables and hoses are correctly fitted and in good condition.

•	 Correct any faults found.

6.4. Checking for Leaks

•	 With the side cover removed, run the instrument using gas, but not oil.

•	 Using a leak seeking product e.g. Snoop, and a small brush, apply a small amount of the product to 
each joint in turn and ensure there are no leaks. DO NOT apply liquid to electrical components

•	 Switch off the instrument and purge the gas.
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6.5. Removing the Oil Tank

Step 1.

Remove Level Gauge Cap.

Note: Oil should be drained before proceeding. 
It is common for a small amount of oil to remain 
inside the reservoir.

Step 2.

Remove side panel and locate tank fittings.

Step 3.

Disconnect yellow oil tube from bottom of tank 
fitting. There may be some oil in this line.

Step 4.

Disconnect brass tube from top oil tank fitting. 
This is located behind the metering valve.
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Step 5.

Tool Needed: 2.5mm Allen wrench 

Using the allen wrench. Remove the 4 screws 
from the bottom of the unit that hold the tank 
mounts in place.

Step 6.

Slide the 2 tank mounts out from underneath 
the tank. 

Step 7.

Remove the top 2 screws from the oil tank.

Step 8.

Lift up and slide the tank out from the port at 
the top the unit. 

Liquid Reservoir is now removed and can be set 
aside.
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6.6. Replacing the Fuses

Step 1.

Switch the main power switch off.

Disconnect the mains IEC plug from the 
instrument socket.

Step 2.

Identify the voltage rating to determine correct 
replacement fuses. This can be found on the 
product label located above the power module.

Step 3.

Using a terminal flat head screwdriver lift open 
the fuse cover door.

The 5D Thermal Aerosol Generator is equipped with 2 anti-surge fuses. Both the Live and Neutral line are 
fused. If unit continues to blow fuses, contact ATI. 

5D Model Fuse Type

ATI P/N 9300408 (120V) ATI P/N 41-00466-010, 5X20mm, 10A, 250V, FAST BLO 

ATI P/N 9300409 (240V) ATI P/N 41-00466-005, 5X20mm, 5A, 250V, FAST BLO

Product:
Model:
Part Number:
Serial No:
Manufactured:
Power:
Fuse:

AEROSOL GENERATOR
5D
9300409
32312
01/2019
240VAC/50Hz ~ 5A
F 5A L 250VAC

Division of Hamilton Associates, Inc.
11403 Cronridge Drive

Owings Mills, MD 21117-2247 USA
Tel: 410.363.9696 | Fax: 410.363.9695

Made in the USA
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Step 4.

Using a terminal flat head screwdriver pull the 
fuse drawer out as shown.

Step 5.

Inspect fuses to see if they are blown. Replace 
fuses as needed. Refer to table below for 
correct voltage.

Step 6.

Push the fuse holder back into the power 
module until it is fully-seated.

Step 7.

Close the fuse cover until it clicks into place.
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6.7. Resetting the Thermal Cut-Off

Step 2.

Remove the side panel of the generator. 

The thermal cut-off is located at the front of the 
generator on the side of the Heat Exchanger.

Step 3.

Press the button on the thermal cut-off to reset.

Step 4.

Replace the side panel and turn the aerosol 
generator on.

Note: If the thermal cut-off continues to shut the 
generator down, the problem must be located and 
corrected before continuing.

The thermal cut-off acts as a safety over-ride if the Temperature Controller should fail in the ON position. 
Power to the heat exchanger is cut-off, to protect the generator from damage.

 WARNING: Heat Exchanger operates at high temperatures and will produce serious burns if handled 
while hot. DO NOT modify the generator wiring to bypass the Temperature Controller or the Thermal Cut-off.

Step 1. 

Turn the aerosol generator off, and unplug the unit from the power supply. Allow unit to cool if needed.
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6.8. Programming of the Pressure Switch

The following are the current settings for the pressure switch. Follow the guide below to enter those 
settings in a new pressure switch.

•	 Display unit: psi

•	 Display color: ON: Green, OFF: Red (linking to OUT1)

•	 Response time: 2.5 ms

•	 OUT1 Output mode: Window comparator

•	 Reversed output: Normal output

•	 Set value P1L: 22.5 psi

•	 Set value P1H: 26 psi

•	 Hysteresis H1: 2 psi

•	 OUT2 Output mode: Window comparator

•	 Reversed output: Normal output

•	 Set value P2L: 22.5 psi

•	 Set value P2H: 26 psi

•	 Hysteresis H2: 2 psi
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Programming Guide for the SMC model# ISE30A-01-A-P:

Mode Display Operation Procedure

Preparation, 
measurement mode 0.0

Connect 12 to 24 VDC power supply.

Go to measurement mode.

Function selection 
mode F 0

Hold the Ⓢ button for 2 seconds or longer in measurement 
mode.

[F 0] will be displayed.

Go to function selection mode.

Display unit settings Uni↔ PSi
Display [F 0] by pressing the ▲ or ▼ button in function selection 
mode.

Press the Ⓢ button once.

Go to display unit settings.

PSi

Press the ▲ or ▼ button to change the value (see left).

Press the Ⓢ button once.

Go to function selection mode.

Response time 
settings r35↔ 2.5

Display [F 3] by pressing the ▲ or ▼ button in function selection 
mode.

Press the Ⓢ button once.

Go to response time settings.

2.5

Press the ▲ or ▼ button to change the value (see left).

Press the Ⓢ button once.

Go to function selection mode.

OUT1 settings f 1 Display [F 1] by pressing the ▲ or ▼ button in function selection 
mode.

oU1 ↔ Hy5
Press the Ⓢ button once.

Go to output mode settings for OUT1.

u in Press the ▲ or ▼ button to change the value (see left).
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Mode Display Operation Procedure

1ot ↔ 1_P
Press the Ⓢ button once.

Go to reversed output settings for OUT1.

Press the ▲ or ▼ button to change the value (see left).

P1l ↔ 43.5
Press the Ⓢ button once.

Go to the setting of set value [P1L] for OUT1.

22.5 Press the ▲ or ▼ button to change the set value (see left).

p1H ↔ 87.0
Press the Ⓢ button once.

Go to the setting of set value [P1H] for OUT1.

26.0 Press the ▲ or ▼ button to change the set value (see left).

H1 ↔ 14.5
Press the Ⓢ button once.

Go to hysteresis [H1] settings for OUT1.

2.0 Press the ▲ or ▼ button to change the set value (see left).

Col ↔ SoG
Press the Ⓢ button once.

Go to display color settings.

SoG Press the ▲ or ▼ button to change the set value (see left).

f 1
Press the Ⓢ button once.

Return to function selection mode.

OUT2 settings f 2 Display [F 2] by pressing the ▲ or ▼ button in function selection 
mode.

oU2 ↔ Hy5
Press the Ⓢ button once.

Go to output mode settings for OUT2.

u in Press the ▲ or ▼ button to change the value (see left).
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Mode Display Operation Procedure

2ot ↔  2_P
Press the Ⓢ button once.

Go to reversed output settings for OUT2.

2_P Press the ▲ or ▼ button to change the value (see left).

p2l ↔ 43.5
Press the Ⓢ button once.

Go to the setting of set value [P2L] for OUT2.

22.5 Press the ▲ or ▼ button to change the set value (see left).

p2H ↔ 87.0
Press the Ⓢ button once.

Go to the setting of set value [P2H] for OUT2.

26.0 Press the ▲ or ▼ button to change the set value (see left).

H2 ↔ 14.5
Press the Ⓢ button once.

Go to hysteresis [H2] settings for OUT2.

2.0 Press the ▲ or ▼ button to change the set value (see left).

f 2
Press the Ⓢ button once.

Return to function selection mode.

Measurement mode 0.0
Hold the Ⓢ button for 2 seconds or longer in function selection 
mode.

Return to measurement mode.

Settings complete

Zero-clear 0.0 Press the ▲ and ▼ buttons simultaneously for around 1 second 
under atmospheric pressure.

0.0 Reset the displayed value to zero.
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6.9. Replacing the Temperature Controller

•	 Remove oil tank. (Section 6.5)

Note: It is highly recommended, but not necessary, to remove the oil tank prior to replacing the 
temperature controller as it provides ease of access.

To remove the the Temeraure Controller from the unit, 2 pressure hooks located at the front and back 
must be pressed in simultaneously to release the controller. The front and rear clips are shown below.

•	 Press in the 2 pressure hooks simultaneously and pull upward to remove the temperature controller 
cartridge from the terminal socket.

Front Rear 

•	 Once the old temperature controller is removed, 
place the new cartridge on top of the terminal 
unit and firmly press down. Pressure hooks will 
click when correctly in place.
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6.10. Programming the Temperature Controller

Needing to reprogram the 5D Temperature is extremely rare. Should this occur, call ATI for details. 

The parameters that are changed from the factory settings are as follow:

Parameter Factory Default Setting ATI Setting Unit

Set Point 0 370 °C

Alarm Value 1 0 -200 °C

Alarm Value Upper Limit 1 0 80 °C

Alarm Value Lower Limit 1 0 90 °C

Alarm Value Upper Limit 2 0 80 °C

Alarm Value Lower Limit 2 0 90 °C

SP0 0 370 °C

Proportional Band 8 70.3 °C

Integral Time 233 113 s

Derivative Time 40 19 s

PID ON/OFF 0 1 N/A

Alarm 1 Type 2 4 N/A

Alarm 2 Type 2 4 N/A
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6.11. Replacing the Heat Exchanger Assembly

Step 1.

Disconnect the green connector on the top of 
the heater block

Note: Ensure the generator has had sufficient 
time to cool. The heat exchanger retains heat 
for several hours after operating.

Step 2.

Disconnect the yellow temperature sensor 
connector.

Step 3.

Gently separate the 4mm blue tubing and the 
black push-on ‘T’ connector from the 4mm steel 
tubing by depressing the release ring.

Step 4.

Tool Needed: 2.5mm Allen wrench

Remove the four (4) M4 screws and washers 
from the front of the instrument.
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Step 6.

•	 Insert the new heat exchanger.

•	 Gently connect the push-on ‘T’ connector and the 4mm blue tubing. Ensure a good 
connection for each of them as it will be difficult to correct this later.

•	 Reattach the heat exchanger with the M4 socket head cap screw and the flat washer

•	 Connect the green connector power connector.

•	 Connect the yellow thermocouple connector.

•	 Electrically test to ensure the power leads are isolated from ground.

•	 Run the generator with gas, but without oil, and ensure the High temperature ‘T’ is sealed to 
the steel tube.

•	 Switch off, and purge the generator of gas.

•	 Replace the side panel

Step 5.

Remove the heat exchanger.

Shown: Unit with heat exchanger removed.

Shown: Unit with completed Heat Exchanger
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6.12. Final Check Out Procedure

•	 Without oil in the system, or power to the unit, apply inert gas to the unit at a pressure of 3 Bar (43.5 
PSI).

•	 Set the internal regulator so that the gauge needle is between the green markers.

•	 Switch on the generator, and allow time to reach operating temperature.

•	 When the green lamp lights, switch on the aerosol output.

•	 Reset the regulator so that the gauge needle is between the green markers with the output enabled. 
Tighten the locknut.

•	 Using a Rotameter on the output nozzle, set the small inline valve for 6 liters per minute output. 
Tighten the locknut.

•	 Switch off the output of the generator.

•	 Switch off the gas at the bottle and purge the generator to expel any gas

•	 Fill the generator with oil.

•	 Switch on the generator and allow time to reach operating temperature.

•	 Switch on the extraction system and apply inert gas to the unit at a pressure of 3 Bar (43.5 PSI).

•	 Switch on the generator output.

•	 Open the output valve by 2 turns, counter-clockwise.

•	 Allow the output to stabilize, and check for even, dry aerosol flow.

•	 Open the valve fully.

•	 Allow the output to stabilize, and check for even, dry aerosol flow.

•	 If all ok. Switch off the generator and allow time to cool.

•	 Turn off the gas at the bottle and purge the generator of all gas.

•	 Drain all oil and clean the generator.



Thermal Aerosol Generator 5D 34

7. Testing & Adjustment

7.1. Electrical Safety Tests (HiPot and Ground Bond Leakage)

The test requires an AC/DC HiPot with Insulation Resistance Tester, Quadcheck II Model 7564SA Electrical 
Safety Compliance Analyzer or equivalent, with calibration.

Set up the AC/DC HiPot tester with insulation resistance tester and configure the tester as follows:

AC Dielectric Voltage 1262V for 120V/60Hz or 1814V for 220V/50Hz

•	 Hi-Limit 20.00 mA

•	 Low Limit 0.0 mA

•	 Ramp time 2 sec.

•	 Dwell time 2 sec.

Ground Bond Current 25.0 A

•	 Voltage 8V

•	 Hi-Limit 100 milliohms

•	 Lo-Limit 0 milliohms

•	 Dwell Time 2 sec.

•	 Frequency 60 Hz 

Using the power cord that will be shipped with the unit, plug in the 5D unit at the main power to the 
tester. See instruction sheet for connection method. For the chassis return, connect to the Gas Inlet Port 
on the front panel.

Switch the 5D unit main power switch to ON position. With the tester configured and connected to the 
5D, initiate the test by pressing the green button. The tester will perform the AC Dielectric (Hi Pot) test 
first and Ground Bonding test last. The tester will stop at the first failure. A green light will illuminate if 
the unit passes. At completion of the test, record Pass/ Fail for each test and the resistance of the Ground 
Bond test in milliohms on the Test and Acceptance Record.
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7.2. Over-Temperature Test

 WARNING: Burn Hazard! HEATER BLOCK BECOMES HOT – DO NOT TOUCH

•	 Switch main power off and disconnect the power cord.

•	 Attach leads of DVM to thermal cut-out switch terminals. Set the DVM to Resistance (Ohms) and turn 
on DVM.

•	 Verify the DVM reads less than 1 Ohm.

•	 With a heat gun apply heat to top of heater block for approximately 60 seconds.

•	 When a “CLICK” is heard (the thermal switch has opened) stop the heat gun and verify the DVM 
reading is between 5 and 6 k-Ohms..

•	 Let the unit cool down for a few minutes.

•	 Press the thermal cut-out switch reset button and verify the DVM reads less than 1 Ohm.
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7.3. Final Inspection Checklist

The following inspections shall be performed after all service and repair work and before re-attaching the 
side panel to the unit:

1. The output nozzle is clear of carbon build-up

2. Output collar hardware are securely fastened

3. The handle, foot pads and other hardware are securely fastened

4. All labels are legible and undamaged

5. The fill cap gasket is intact and undamaged

6. All electrical components are securely attached

7. There are no frayed wires on any cable

8. All wire connections are securely fastened (no loose terminals)

9. All pneumatic fitting connections are properly tightened

10. All pneumatic tubes are   free of kinks or other distress

11. Unit was tested and adjusted per “Testing and Adjustment”
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Cause Resolution

Controller wiring is not installed correctly or there is a 
faulty wiring harness.

Check wiring terminal installation is correct and/or 
replace wiring harness to temperature controller.

Fuses are blown or not installed. Check fuses and replace if necessary.

Power Input module wiring is not properly contacting or 
may be damaged.

Check power module wiring harness for damage or 
loose connections.

Controller is defective. Replace temperature controller.

Troubleshooting

No Display on Controller after switch main power ON

Unit does not warm up (temperature does not increase) within 30 minutes

Cause Resolution

Cartridge Heater(s) is defective. Replace cartridge heater(s).

Temperature Cut-out switch is not installed correctly or 
wires are damaged.

Check temp cut-out wires. Replace temp cut-out if 
necessary.

Thermocouple wire is damaged or incorrectly installed. Check thermocouple wiring termination. Replace 
thermocouple wire if necessary.

Fuses are not correctly installed. Check fuses for correct installation.

Thermal cut-out switch is open. Press switch re-set button or replace switch if it does not 
reset.

Aerosol switch is damaged or has failed. Replace aerosol switch cable assembly.
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Cause Resolution

Liquid reservoir is empty. Fill the liquid reservoir with the appropriate liquid 
reagent.

Aerosol Switch is in OFF position. Move the Aerosol Switch to the ON position.

Improper inert gas pressure. Verify that 50 psi of inert gas is being supplied to the 
unit.

Tank fill cap is leaking. Tighten fill cap or replace if necessary.

Solenoid valve is not opening.
Check valve wires for proper installation. Check 

temperature on controller is with operating range (290 - 
460º C).

No aerosol output

Aerosol is generated when unit is hot

Cause Resolution

Unit was not adequately purged before disconnecting 
inert gas. Purge out aerosol in flow hood using inert gas.

Liquid is leaking around the heater block.
Inspect heater assembly for leaks in fittings. 

Disassemble heater assembly of replace heater block 
and fittings.
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