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AUD100 Series Advanced Ultraviolet
Flame Detector
AUD100/110 Socket
for the AUD15 Tube Unit
User's Manual

AUD100 AUD110

Thank you for purchasing the products.

This manual contains information for ensuring correct use
of the products. It also provide necessary information for
installation, maintenance, and troubleshooting.

This manual should be read by those who design and maintain
devices that use the products.

Be sure to keep this manual nearby for handy reference.

Please read “Terms and Conditions” from the following URL
before ordering and use.
http://www.azbil.com/products/factory/order.html

( NOTICE )

Be sure that the user receives this manual before the product is used.

Copying or duplicating this user’s manual in part or in whole is for-
bidden. The information and specifications in this manual are sub-
ject to change without notice.

Considerable effort has been made to ensure that this manual is
free from inaccuracies and omissions. If you should find an error or
omission, please contact the azbil Group.

In no event is Azbil Corporation liable to anyone for any indirect,
special or consequential damages as a result of using this product.

© 2010-2016 Azbil Corporation All Rights Reserved.

( OVERVIEW )

The AUD100/110 is a dedicated socket for the AUD15 tube unit, and is
designed for monitoring batch operation oil or gas burner combustion.

Two models, the AUD100 lead wire model and the AUD110 terminal
block model, are available to meet wiring or installation requirements.

( SAFETY PRECAUTIONS )

Safety precautions are for ensuring safe and correct use of this
product, and for preventing injury to the operator and other
people or damage to property. You must observe these safety
precautions. Also, be sure to read and understand the contents
of this user's manual.

@ Key to warning symbols

[ A\ WARNING

Warnings are indicated when mishandling this product
might result in death or serious injury to the user.

/\ CAUTION

Cautions are indicated when mishandling this product
might result in minor injury to the user, or physical damage
to this product.
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/\WARNING

Before removing, mounting or wiring, be sure to turn off
the power to this product and any connected devices.
Failure to do so may result in an electric shock.

This device must be used with combustion equipment
that starts and stops at least once every 24 hours.

This device cannot be used with combustion equip-
ment that operates continuously for 24 hours or
longer.

Use this device only in combination with Azbil Corpora-
tion’s burner controllers.

/N\CAUTION

e © 0@ P

e © & O

Installation, wiring, maintenance, inspection, adjust-
ment, and the like of the AUD15 and AUD100/110
should be carried out only by a trained and experienced
technician who has knowledge and technical skills re-
lated to combustion equipment and combustion safety
devices.

Do not transport the AUD15 while it is mounted on the
combustion equipment. Impact or vibration during
transport may cause it to malfunction. Before trans-
porting, dismount it and put it in its original shipping
box.

Be sure to route the flame signal wires of this device
separately from high-voltage ignition transformer
cables and power cables, and put them in a separate
conduit.

The effective operating life of the AUD15 is a total of 25,000
hours of use or 5 years after the date of inspection by Azbil
Corporation. Be sure to replace it with a new AUD15 within
this period.

A label for management of the effective operation time
is included with the AUD100/110. Please make use of it
for maintenance purposes.

( MODEL NUMBER AND CERTIFICATION

B Model number

Model numbers for the AUD100/110 are as follows:

Model No. Description
AUD100C100_ Advanced Ultraviolet
Flame Detector
Lead-wire model without the AUD15
AUD100C1000-A15 | Advanced Ultraviolet

Flame Detector
Lead-wire model with the AUD15

AUD110C100_ Advanced Ultraviolet

Flame Detector

Terminal block model without the AUD15
AUD110C1000-A15 | Advanced Ultraviolet

Flame Detector
Terminal block model with the AUD15

: 0: Standard product

D: With inspection results (with data)

T: Tropicalization treatment (Only AUD110C Series)

B: Inspection certificate + tropicalization treatment
(Only AUD110C Series)

B Certification

Certificates Directive File No. et.al Remarks
UL - MH27717 -
CE* GAD (2009/142/ECQ) 0063CN6671 |with

RX-RA#Cit#HH##

RoHS(2011/65/EU) - z

*CE

marking appears to comply with RoHS.




( UNPACKING )

Check for the following items when unpacking the AUD100/110.
If there is any problem with your order, please contact your dealer
promptly.

B Included items (one each)
« AUD100/110
+ AUD15 (depending on the model number selected)
« User's manual No. CP-UM-5640JE (this document)
« Effective operation time label

H Labels

@ Effective operation time label
An effective operation time label is included with the AUD100/
110. Use it for maintenance management of the AUD15.

BHERBREEINL

Effective operation time label

W &/ %M

Model/Name

J\—7No,
Burner No.

MEHBEE £ <Fid, ELCBREVCEZW,
Please read instructions carefully
before using and Use It correctly.

73500102

(] Handling Precautions
o In the “Effective operation time” column, write the
estimated date when the total usage time will reach
25,000 hours, as calculated from burner operating
times. If this period is longer than 5 years, write the
same date shown on the expiration date label, and
refer to that date for maintenance purposes.

@ Thermolabel
A thermolabel is attached to the AUD15.
Cool the equipment by ventilating so that the
white parts of the thermolabel do not change
color to black.
Refer to the thermolabel to help ensure that the allowable am-
bient temperature is not exceeded.

110, 115, 120

( INSTALLATION AND WIRING )

/\WARNING

Do not allow this device to receive ultraviolet rays (ex-
cept from the burner flame), gamma rays, or x-rays. A
false flame signal will endanger combustion safety.

« Sources of ultraviolet rays, gamma rays, and x-rays:
Furnace refractories heated to 1371 °C or more,
sparks from an ignition transformer or arc welder,
gas lasers, sun lamps, sterilization lamps, flashes of
light, diffraction analyzers, electron microscopes, X-
ray machines, high-voltage vacuum switches, high-
voltage capacitors, radioactive isotopes, etc.

/N\CAUTION

Do not install where exposed to any of the following:

« Atmospheres that interfere with ultraviolet rays be-
cause of vapor, sooty smoke, oil mist, dust, etc.

« Certain chemicals, petroleum solvents, or vapors
(ammonia, sulfur, chlorine, ethylene compounds, ac-
ids, or corrosive gases).

« Prolonged vibration

If gas cannot be allowed to leak out of the furnace
through the monitoring pipe, take appropriate coun-
termeasures. A sealed adapter and a lens unit have an
air purging connection port.

If the ambient temperature exceeds the specifications,
use air purging to cool down the unit. Also, use the
sealed adapter (sold separately) with the unit.

£ REPLACEMENT/OPTIONAL PARTS (on page E6)
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B Inserting the AUD15 into the AUD100/110
First, align the P mark on the AUD15 with the notch on the
AUD100/110. Then insert the AUD15 all the way into the
AUD100/110.

AUD100/110 socket AUD15 tube unit

Signal pins
(gold-plated)

Insert the signal pins
on the left and right
of the projection.

(*JHandling Precautions
« Never touch the light-receiving glass surface.

« Insert the tube gently to avoid damage.

B Wiring

/\WARNING

Before removing, mounting, or wiring the AUD100/110,
be sure to turn off the unit and all connected devices.
Failure to do so might cause electric shock.

YN
o

For the AUD100, connect the blue signal lead to termi-
nal F on the burner controller, and the white lead to ter-
minal G. For the AUD110, connect terminals F and G to
terminals F and G on the burner controller, respectively.
Before the power is turned on, check that the wiring is
correct. If the power is turned on with incorrect wiring,
the AUD15 will be damaged and a false flame signal will
be generated, endangering combustion safety.

For the AUD100
AUD100 Burner controller
Blue (F) O
Right F
©
White (G)
Burner controller
AUD100 Blue (F) ®—
Wron -
g ><\©
White (G)
For the AUD110
AUD110 Burner controller

Right @ @
©@ ©

AUD110

ol [®
o s

Burner controller

Wrong

/N\CAUTION

Carry out the wiring work in conformity with the speci-
fied standards.

Connect the power to the equipment as the last step.
Connecting the power sooner may result in electric
shock or damage.

e e

Be sure to route the flame signal wires of this device
separately from high-voltage ignition transformer
cables and power cables. Do not put them in the same
wiring conduit.

e




® Crimp terminal (AUD110)
For terminal block connections, use crimp terminals compat-
ible with M3.5 screws.

Unit: mm

Dia. 3.7 min.

7max.
L
T

(*JHandling Precautions
« Be careful not to allow any crimp terminal lugs to
touch adjacent terminals.

« Terminal screw tightening torque: 0.98 N-m

@ Wiring check
After wiring, check that the connections to terminals F and G
are correct, using the following procedure.

« Procedure
(1) Remove the AUD15 tube unit from the AUD110 socket.

(2) Turn on the burner controller.

(3) Measure the DC voltage between terminals F and G using
a digital voltage meter or a circuit tester having at least
100 kQ input impedance.

(4) Connect the + tester probe (red) to terminal G (white lead
wire) and the - tester probe (black) to terminal F (blue lead
wire).

- tester probe (black)
+ tester probe (red)

Terminal | Tester probe Voltage
F —_
160 to 220 Vdc
G +

AUD110C terminal block

If the reading is between 160 and 220 Vdc, the leads are
connected correctly. If a negative voltage is measured,
terminals F and G are reversed.

(*]JHandling Precautions
« For the AUD100C, do the check using socket holes.

Digital voltage meter
(or circuit tester)

‘@0’
Hole No. 1 (white)

Socket for pos. (+) probe

Hole No. 3 (blue)
for neg. (-) probe

(5) Reinsert the AUD15 one minute or more after the power to
the burner controller has been turned off.

B Temporary mounting of the monitoring pipe

@ Before mounting
Before mounting the flame detector, determine the best posi-
tion according to the user's manuals provided by the burner or
boiler manufacturer.
The right mounting position is the basis for good combustion
monitoring.
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AUD100/110
Tee for air purge

Temporary tack weld \ ; &&x
/@ Sealed adapter

N N

Monitoring pipe, 50 to 80 A

< Pilot burner
<Vl///
Main burner

@® Mounting angle
Mount the AUD100/110 so that it monitors the burner at an
angle from above.

(1] Handling Precautions

« If the AUD100/110 monitors from below or in the same
horizontal plane, dust or soot may accumulate on the
monitoring window or in the monitoring pipe, block-
ing the UV rays and preventing flame detection.

« Insofar as is possible, mount the AUD100/110 so that it
is parallel to the axis of the flame.

« When mounting the AUD100/110 on the monitoring
pipe, tighten it firmly by hand, but do not use a pipe
wrench or the like.

« When mounting/removing the socket, to prevent it
from rotating, hold the cylindrical portion of the socket
firmly and then tighten/loosen the cap nut. Rotation of
the socket will damage the nut packing. Also, do not
mount/remove the socket by holding any part (lead
wires, terminal block, etc.) other than the cylindrical
portion. Doing so can result in damage.

Note

o The greatest quantity of UV radiation is emitted in front
of the burner, near the nozzle.

o The more nearly parallel to the axis of the flame the
monitoring angle is, the greater the area of intersection
between the field of vision and the flame, and thus the
greater the amount of UV radiation received.

Detector in good sighting position (low angle sighting)

\ Flame surface area monitored is large and
much ultraviolet radiation is detected.

Flame surface area monitored is small.

T

Detector in poor sighting position

@ Before mounting this unit
« Use a monitoring pipe with a black inside wall. Do not use
stainless steel or galvanized pipes. Using such materials can
result in internal diffusion of UV rays and similar processes,
causing flame detection to be affected by factors other than
the flame.

« To avoid thermal effects on the AUD100/110, use a material
with low thermal conductivity.



@ Size of monitoring pipe
For the detector to receive the optimal amount of UV radia-
tion, its field of vision should be as wide as possible. To that
end, do the following:

(1) Use the widest monitoring pipe possible, at least 50 to 80 A,
and connect the AUD100/110 with a reducer.

(2) Make the monitoring pipe as short as possible. (However, re-
member that the ambient temperature of the AUD100/110
should not exceed 120 °C.)

@® Mounting space
Leave sufficient space to allow easy maintenance and inspection.

B Adjustment and inspection
After wiring, do the following checks.
(1) Using the FSP136A100 Analog Flame Meter

« If measuring the flame current:
Insert the flame current measurement plug of the FSP136A100
into the flame current measurement jack of the burner
controller.

« If measuring the flame voltage:
Connect the red and black flame voltage measurement probes
from the FSP136A100 to the + and - flame voltage output
terminals respectively on the burner controller.

(2) Check the operation of the AUD100/110 by exposing the
AUD15 to a lighter flame or to ultraviolet rays from an ultra-
violet lamp.

E] Handling Precautions
« Before using an open flame, check that there is no flam-
mable gas in the vicinity.

(3) Mount the AUD100/110 on the monitoring pipe temporarily.
(4) Light the burner.

(5) To determine the optimal monitoring position, measure the
flame current/voltage with the FSP136A100 analog flame
meter while slowly moving the monitoring pipe. Select the
position with the highest possible stable flame current and
voltage which is also within the specified range for the burner
controller.

Fluctuation of the reading within the width of the indicator
needle is OK.

For the specified flame current and voltage range for the
burner controller, see the manual of the burner controller.

@ Pilot burner turndown test

/\WARNING

If the flame detector is set so that it detects a pilot
flame that is too small to ignite the main flame, the
AUD100/110 will not be able to recognize (for ex-
ample) a flame failure in the main burner. In this case
fuel would continue to be supplied, causing a serious
explosion hazard. To prevent this, be sure to do the
pilot turndown test carefully.

If it is necessary to do this test repeatedly, completely
shut down all equipment each time the test is finished,
and completely discharge unburned gas or oil that has
accumulated in the ducts and combustion chamber.

If unburned gas or oil is not expelled completely, an
explosion may occur.

/N\CAUTION

This test should be done only by a trained and experi-

enced professional.

The purpose of this test is to determine whether, under the least fa-
vorable conditions of gas pressure and air pressure, a pilot flame de-
tected by the flame detector will reliably light the main burner. For the
procedure of the pilot turndown test, follow the instructions in the
burner controller manual or equipment manufacturer manual.
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@ Ignition spark response test

/\WARNING

Make sure that this device does not detect ultraviolet
rays other than those of the burner flame. If it does, a
false flame signal will endanger combustion safety.

Make sure that the flame relay (normally relay 2K) is not af-
fected by the spark generated by the ignition transformer.
This test examines whether this device responds to ultraviolet
rays of the ignition transformer.

For the procedure of the ignition spark response test, follow
the instructions in the burner controller manual or equipment
manufacturer manual.

B Final mounting of the monitoring pipe
« When the equipment is operating properly with the specified
flame voltage output after all adjustments have been completed,
turn OFF the power to the equipment, remove the AUD15 and
AUD100/110, and weld the monitoring pipe permanently.

« Mount the AUD15 and AUD100/110 on the monitoring pipe
and do all of the wiring.

« As a guideline for mounting, tighten the nut 1 quarter turn after
contacting the edge of the mounting pipe and the packing for
the nut. Then, check the tightness, include the welding part of
the mounting pipe using a tightness test, etc.

B Label attachment
Attach the effective operation time label to a place where it can be
seen easily. Attach the expiration date label to the socket.

B Final inspection
To ensure proper burner control, do a trial run of at least one
complete operation cycle of the combustion equipment to verify
that all control operations function correctly.

( MAINTENANCE AND INSPECTION )

/N\CAUTION

The effective operating life of the AUD15 is a total of
25,000 hours of use or 5 years after the date of inspec-
tion by Azbil Corporation.

o

o
0

B Maintenance and inspection work for the AUD15 and
AUD100/110

Take special care in handling the AUD15 to avoid
impact and shock.

When transporting or storing the AUD15, be sure to
putit in a secure packing box.

@ Flame failure test

To check that the flame safeguard control device works prop-
erly, do the flame failure test regularly.

During normal burner combustion, block the monitoring pipe
window so that there is no flame signal, or else cut off the fuel
at the source to extinguish the burner flame. Check that the
flame failure is detected and that the main valve and pilot valve
are closed.

@® Flame signal check
Regularly check the flame signal from the burner controller
that is used for batch operation. For the method of checking,
see the user’s manual for the burner controller.



@ Check of the exterior

Check the following regularly.

o Check that the service life of the AUD15 has not expired. If it
has, replace the AUD15 with a new one.

o Check the ambient temperature. The thermolabel can be used
to obtain a rough estimate of the ambient temperature. If the
temperature exceeds the specifications, cool down the device.

o Check that the nut packing is not damaged. If it is, replace it
with new packing.

o Check that there is no corrosion or damage of the cap nut,
body, terminal block, or lead wires of the AUD100/110. If
any corrosion or damage is found, replace the socket with a
new one.

o Check that AUD15 pinsand pin base surface, the AUD100/110
socket holes, and AUD110 terminals are not dirty. Replace
any dirty component.

How to clean the AUD15

Periodically clean the light-receiving glass surface of the

AUD15 using the following procedure:

(1) Remove the AUD15 and AUD100/110 from the monitor-
ing pipe.

(2) Clean the light-receiving glass surface using a cotton swab
or the like.

(3) Remount the AUD15 and AUD100/110 on the monitoring
pipe.

How to replace the AUD15

(1) To avoid damage to the AUD15, hold the AUD100/110
socket unit and pull it out carefully.

(2) Insert a new AUD15 into the socket (refer to “Inserting the
AUD15 into the AUD100/110” on page E2).

(3) Attach a new effective operation time label and expiration
date label.

(*JHandling Precautions
« Never touch the light-receiving glass surface.

How to replace the nut packing
If the nut packing is damaged, replace it according to the pro-
cedure below.

(1) Remove the AUD100/110 from the monitoring pipe.

(2) Hold the main part of the AUD100/110 and, while rotating
the cap nut, move it toward the G 1/2 thread in the case of
the AUD100, or toward the terminal block in the case of
the AUD110. This will detach the nut packing so that it can
be replaced.

(3) Return the cap nut to its original position, and insert the
new nut packing inside the nut, pushing it with an object
that is not sharp to avoid damage.

(4) Remount the AUD100/110 on the monitoring pipe.
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SPECIFICATIONS )

Item Specifications
Power supply | From the burner controller device
Ambient -20to +120°C
temperature
Ambient 40 °C, 90 % RH max.
humidity
Mass AUD100C AUD110C
Approx. 120 g Approx. 120 g
(with the AUD15: Approx. 140 g) | (with the AUD15: Approx. 140 g)
Insulation 50 MQ min. by 500 Vdc megger
resistance (between each lead wire and the metal part of socket
when the AUD15 is removed)
Protective IP65 (JIS C 0920/IEC 60529) with pipes and wires
structure connected
Allowable 35kPa
pressure
Vibration 5m/s2 max. (10 to 55 Hz for 2 hours each in X,Y and Z
resistance directions)

Mounting nut

G1 (R1 and 1-11BSP are connectable)

Lead wires AWG #18 (approx. 1.2 mm2) flame retardant cross-linked
polyethylene insulated cable, approx. 1800 mm long
(blue and white) (only AUD100)

Conduit G1/2 (1/2-14BSPP is connectable)

Standard and
extended dis-
tance of flame
signal wire

Standard: 2.0 mm2, 600 V cable with PVC insulation (“IV
cable”)
Max. length: approx. 200 m

Certification

Certificates Directive File No. et.al Remarks
UL - MH27717 -
CE* GAD (2009/142/EC) | 0063CN6671 |with

RX-R4#CHHHHHE

- RoHS(2011/65/EV)
* CE marking appears to comply with RoHS.
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( EXTERNAL DIMENSIONS ) (  COMPATIBLE BURNER CONTROLLERS )

H AUD110C100_ with the AUD15 (sold separately)
Unit: mm Azbil Corporation’s burner controllers
Cap nut .
(40 i (____ REPLACEMENT/OPTIONALPARTS )
(sold separately)
g L Model No. Description
3’ 1T {> - | TN a AUD15C1000 | Tube Unit (Ultraviolet photoelectric tube)
81447479-001 | Nut Packing

Gl 81403159 Seal adapter

Nut packing \ FSP100R15000 | Adapter (G1/2 —G1)
(64) (76) G172 FSP136A100 | Analog Flame Meter

FSP300C100 | Flame simulator

FSP100L70000 | Lens unit (the focal distance 70 mm)

FSP100L7000D| Lens unit (the focal distance 70 mm) + Inspection certificate
)
)

(
FSP100L30000 | Lens unit (the focal distance 30 mm
(

FSP100L3000D| Lens unit (the focal distance 30 mm) + Inspection certificate

B Dimensions of sealed adapter (model No. 81403159)

Unit: mm
M3.5 terminal screw 117

77
20 /Mmr 18 }M

e

B AUD100C100_with the AUD15

Unit: mm -
AUD main part . . .
Cap nut Air purging connection port
PT1/8
(105) 53 Approx. 1800 Hexagon socket tapered plug
N Lead wire
AUD15 /
Q e B Dimensions of lens unit (model No. FSP100L)
P { ] - s Unit: mm
a a
127
GI1 o N%cking G1/2 Dia. 39 116 Lens unit

Air purging connection port

Hexagon socket tapered plug
112

[ 4
azbil
A Z b| I C o) rp 0 rat | on Specifications are subject to change without notice.  (09)

Advanced Automation Company
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