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CU-114
NOVEMBER 23, 2009

TYPE 85UVF/IRF

SEE TABLE 1 ON PAGE 3
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FIGURE 1. DIMENSIONS

FIGURE 2. PHOENIX SCANNER in CENELEC HAZARDOUS AREA HOUSING (mounting flange kit ordered separately)

3.59 [91.28]
3.72 [94.49]

GROUNDING 
SCREW

                 59-546-X
QUICK DISCONNECT CABLE
  (ORDERED SEPARATELY)

MOUNTING FLANGE
P/N 35-318-1, -2
(ORDERED SEPARATELY)

DIMENSIONS IN INCHES [MM] 

PURGE AIR CONNECTION
3/8 - 18 NPT OR
3/8 -19 BSP-PL

1 - 11 -1/2 NPT OR
1 - 11 BSP-PL 
SIGHT PIPE CONNECTION

1.46 [36.97]

1.84 [46.79]
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SCANNER PART NUMBERS AND APPROVALS

Table 1:

CE = 90/396/EEC Gas Appliance directive-EN298 
Oil Burning Applications-EN230

ACCESSORIES

Fireye recommends the use of the P/N 35-127 Heat Insulating Nipple.

Notes: 1. Rated output is when power supply is vertically mounted, and with an ambient temperature of 122°F (50°C) 
maximum. When supply is mounted vertically, at 140°F (60°C) the output is de-rated 25%.

2. When mounted in a row, allow at least 0.79" (20mm) between adjacent power supplies.

AGENCY APPROVALS ATEX

SCANNER MODEL FM UL
C/US

CE CLASS I
DIV 2

CLASS II
DIV 2

CLASS III NEMA 4X IP66 DVGW DIN
CERTCO

Ex II 3 G/D
EEx nA IIC T5

CENELEC
EExd IIC T6

85UVF1-1QD X X X X X X X X X X X

85UVF1-1CEX X X X X X

85IRF1-1QD X X X X X X X X X X X

85IRF1-1CEX X X X X X

85IRF1-2QD X X X X X X X X X X X

85UVF1-2QD X X X X X X X X X X X

X = CERTIFICATION IN HAND

Table 2:

PART NUMBER DESCRIPTION NOTES

35-318-1 Standard, non-metallic 1” NPT Thread mounting flange for basic (-1QD) models

35-318-2 Standard, non-metallic 1” BSP Thread mounting flange for basic (-1QD) models

129-182-1 Optional, aluminum 1" NPT mounting flange kit for basic (-1QD) models (InSight / Paragon style flange)

129-182-2 Optional, aluminum 1" BSP mounting flange kit for basic (-1QD) models (InSight / Paragon style flange)

129-168-1 1" NPT Housing flange kit for CEX models 

129-168-2 1" BSP Housing flange kit for CEX models

60-2685-2 24 VDC Switching power supply, 50W, 100-240 vac 50/60 Hz. input, 2.1 A output at 24 VDC.
Powers up to 10 scanners. DIN rail mounted.

Dimensions: 3.2" (82mm) high x 3.5" (90mm) wide x 3.6 "(91mm) deep.
See bulletin CU-100

1, 2

60-2685-4 24 VDC Switching power supply, 100W, 120 / 240 vac 50/60 Hz. input, 4.2 A output at 24 VDC. 
Powers up to 20 scanners. DIN rail mounted.

Dimensions: 3.2" (82mm) high x 5.7" (145mm) wide x 3.6" (91mm) deep.
See bulletin CU-100

1, 2

60-2539-12 DIN mounting rail for 60-2685-X power supplies, 12" (305mm) long 2

60-2539-24 DIN mounting rail for 60-2685-X power supplies, 24" (610mm) long 2

60-2539-36 DIN mounting rail for 60-2685-X power supplies, 36" (914mm) long 2
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SCANNER CABLES

Table 3:

PART 

NUMBER DESCRIPTION
LENGTH

METERS FEET

59-546-3 8-Conductor 3-meter cable assembly with 8-pin female connector. 3 meters 9 feet, 10 inches

59-546-6 8-Conductor 6-meter cable assembly with 8-pin female connector. 6 meters 19 feet, 8 inches

59-546-9 8-Conductor 9-meter cable assembly with 8-pin female connector. 9 meters 29 feet, 3 inches

59-546-12 8-Conductor 12-meter cable assembly with 8-pin female connector. 12 meters 39 feet, 4 inches

59-546-15 8-Conductor 15-meter cable assembly with 8-pin female connector. 15 meters 49 feet, 2 inches

59-546-30 8-Conductor 30-meter cable assembly with 8-pin female connector. 30 meters 98 feet, 5 inches

59-546-45 8-Conductor 45-meter cable assembly with 8-pin female connector. 45 meters 147 feet, 7 inches

59-546-60 8-Conductor 60-meter cable assembly with 8-pin female connector. 60 meters 196 feet, 10 inches

59-546-90 8-Conductor 90-meter cable assembly with 8-pin female connector. 90 meters 295 feet, 3 inches

59-546 8-Conductor cable without connector. Sold by the foot for use as extension 
cable from a junction box. 

As required As required
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FIGURE 3.

4. AN ACCEPTABLE SCANNER LOCATION MUST ENSURE THE FOLLOWING:
— Reliable pilot flame detection.
— Reliable main flame detection.
— Rejection of pilot flame too short or in the wrong position to ignite the main flame reliably,

thus prohibiting main fuel admission.
Note: Reliable signals must be obtained at all air flows and furnace loads (ranges of fuel firing).

FIGURE 4.

5. If combustion air enters the furnace with a rotational movement of sufficient velocity to deflect
pilot flame in direction of rotation, position the scanner 0 to 30 degrees downstream of the pilot
burner and close to the periphery of the throat where the ultraviolet radiation is at a maximum.
(See Figures 3 and 4).
Having determined an appropriate location for the sight tube, cut a clearance hole for a 2 inch
pipe through the burner plate. If register vanes interfere with the desired line of sight, the inter-
fering vane(s) should be trimmed to assure an unobstructed viewing path at all firing levels, see
example shown below.

Note: Always check with the burner manufacturer before you trim register vanes.

PRIMARY
COMBUSTION

AIR REGISTER
BLADES

SCANNER
LINE OF
SIGHT

BURNER
THROAT

FLAME
ENVELOPE

SINGLE BURNER SCANNER SIGHTING

BURNER
CENTER LINE

BASE

ZONE

IGNITOR

SCANNER

MAIN
BURNER

CCW ROTATION

IGNITOR

SCANNER

MAIN

CW ROTATION

BURNER

SCANNER LOCATION VS. SECONDARY AIR ROTATION
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FIGURE 5.
#60-1664

1” SWIVEL MOUNT

#35-127
HEAT INSULATING NIPPLE

STANDARD MOUNTING

AIR ENTRY (PURGE AND COOLING)
#60-1664

1” SWIVEL MOUNT

#35-127
HEAT INSULATING NIPPLE

MOUNTING 
FOR
HIGH TEMP.
APPLICATIONS

COOLING AIR/ENTRY
#35-127

HEAT INSULATING 
NIPPLE

1” SIGHT PIPE
(BY OTHERS)

ALTERNATE MOUNTING
(NOT ADJUSTABLE)

#35-127
HEAT INSULATING NIPPLE

MOUNTING FOR SPECIAL
APPLICATIONS- HIGH PRESSURE

#35-127
HEAT INSULATING NIPPLE

#35-127
HEAT INSULATING NIPPLE

#60-1199 (NPT)

SEALING UNION WITH QUARTZ
WINDOW. REQUIRED WHEN SCANNER LENS 

IS EXPOSED TO EXCESSIVE PRESSURE
FURNACE OR WINDBOX PRESSURE

APERTURE
#53-121

#60-1664
1” SWIVEL MOUNT

RETAINER
#34-181

COOLING AIR/ENTRY
(PURGE AND COOLING)

“WYE” #35-200 (NPT)
“WYE” #35-239 (BSP)

A

B

D

C

“WYE” #35-200 (NPT)
“WYE” #35-239 (BSP

AIR ENTRY
(PURGE AND 

COOLING)

AIR ENTRY
(PURGE AND COOLING)

#60-1664
1” SWIVEL MOUNT

1” SIGHT PIPE
(BY OTHERS)

CEX MOUNTINGE

AIR ENTRY (PURGE AND COOLING)



10

�

SCANNER WIRING

To reduce electrical noise interference, the scanner cable should be installed in flexible or rigid conduit.
Take precautions to keep the scanner cable away from any high inductive wiring associated with high
inductive loads or high voltage, or high energy spark ignition systems.

FIGURE 6. WIRING DIAGRAM

Notes:

1. Flame relay contacts are shown in de-energized (no flame) condition.
2. Fault relay contacts are shown in de-energized (fault) condition.
3. BMS = Burner Management System (by others).
4. External 2.0 Amp fuses recommended.
5. A functional ground screw is provided on the scanner end plate. 

An external ground wire can be installed to comply to local codes.
6. There are no internal customer replaceable parts.
7. Although they are at the same potential internally, the scanner’s 24 VDC power source (-) must

be connected to the Blue wire, not the Red wire.

CAUTION: The Phoenix flame scanner requires 24 Vdc power for operation. Connection
to a 24 Vac or 120 Vac power source will damage the scanner. Refer to wiring diagrams.
External 2.0 Amp fuses are recommended to protect Flame Relay and Fault Relay con-
tacts. All wiring to the scanner should be rated at 90°C. For runs less than 1000 feet, the
use of Fireye Scanner Cable, P/N 59-546, (8 wire) is recommended. For runs in excess of
1000 feet, consult the factory.

CAUTION: The Phoenix flame scanner 4-20mA analog output is SELV rated only when
the Phoenix is powered by an SELV rated 24 VDC power supply. The recommended Fireye
P/N 60-2685 power supply is SELV rated.

INPUT 
POWER
24VDC

FLAME
RELAY
(Note 1)

FAULT 
RELAY
(Note 2)

FAULT 
RELAY
(Note 2)

(+)

(-)

(+)

(-)

 FIREYE 59-546-X CABLE

(NOTE 5)

BLACK (+)

BLUE (-)

ORANGE

BROWN

TAN

VIOLET

RED

24VDC

TO BMS
INPUT
(NOTES 3 & 4)

TO BMS
INPUT
(NOTES 3 & 4)

TO BMS
INPUT
(NOTES 3 & 7)

YELLOW

+

_

CHASSIS

FIREYE
60-2685
POWER 
SUPPLY

SHIELD

(NOTE 6)

ANALOG
OUTPUT
4-20mA

PHOENIX 85UVF/IRF

>

>

>

>

>
>

>
>

2

6

8

5

7

4

1

3

QUICK-DISCONNECT PIN NUMBER GROUND
EARTH 

�+,)



11

®

FIGURE 7. 59-546-X CABLE CONNECTOR 8 PIN LOCATION

Table 4: SCANNER CABLE COLOR CODE

NEW 59-546 CABLE COLOR CODE
(Connector Pin No.)

FUNCTION OLD 59-497 CABLE COLOR CODE
For reference only

(2) Black 24 vdc Input (+) Black / Red
(6) Blue 24 vdc Input (-) White / Blue
(8) Yellow Flame Relay Contact (n.o.) White / Red
(5) Orange Flame Relay Contact (n.o.) White / Black
(7) Brown Fault Relay Contact (n.c.) Red
(3) Tan Fault Relay Contact (n.c.) Pink
(4) Violet 4-20 ma Analog Output (+) Violet
(1) Red 4-20 ma Analog Output (-) Grey / Red
 Shield Drain Wire Earth Ground Shield Drain Wire

8 CONDUCTOR CABLE
 FEMALE END VIEW 

(VIOLET)

(YELLOW)

(BLUE)

(ORANGE)(BLACK)

(RED)

2

SHIELD

5

7

6

8

3 4

1

(TAN)

(BROWN)
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FIGURE 8. WIRING OF PHOENIX MODEL “CEX” SCANNERS

OPERATING AND PROGRAMMING THE PHOENIX FLAME SCANNER

Keypad Layout:

The Phoenix flame scanner uses a combination of informative LED status indications together with four
(4) pushbuttons for programming the scanner. The layout is depicted below. 

Status Indication: 12 LEDs

“Ready” (1 yellow) 

“Learn Target Flame”  (1 yellow)

“Learn Background Flame” (1 yellow)

“Flame On/Off  (1 yellow) 
“Flame Strength” (8 orange) (also used for password entry)

TERMINAL FUNCTION INTERNAL FACTORY WIRE COLOR

TB1-1 24 Volt (-) WHITE

TB1-2 24 Volt (+) BLACK

TB1-3 4-20 mA (+) VIOLET

TB1-4 4-20 mA (-) GREY

TB2-1 FAULT RELAY PINK

TB2-2 FAULT RELAY RED

TB2-3 FLAME RELAY WHITE/RED

TB2-4 FLAME RELAY WHITE/BLACK

4 3 2 1

1 2 3 4

TB2

TB1

(KEYPAD END 
OF SCANNER)

(KEYPAD END 
OF SCANNER)

INTERNAL FACTORY
WIRING

-./01234 5
�6��78�



13

®

9:;

READY FLAME

FLAME 
STRENGTH

LEARN BACKGROUND FLAME

READY FLAME ON/OFF

LEARN TARGET FLAME

TARGET FLAME SELECT

 BACKGROUND FLAME SELECT
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= OFF
= ON

= FLASHING

PASS CODE ACCEPTED

READY FLAME

= OFF
= ON

= FLASHING
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LEARN MODE

= OFF
= ON

= FLASHING

= OFF
= ON

= FLASHING

LEARN MODE

READY FLAME

FLAME 
STRENGTH 

TARGET

= OFF
= ON

= FLASHING

AIM MODE

READY FLAME

= OFF
= ON

= FLASHING
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LEARNING THE TARGET FLAME

= OFF
= ON

= FLASHING

FIGURE 9. Examples of Flame Detection Thresholds (Learning Target Flame Only)
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LEARNING THE BACKGROUND FLAME

FIGURE 10. Examples of Flame Detection Thresholds (Adjusted for Learned Background Flame))
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PHOENIX SET UP PROCEDURE/LED INDICATION

TASK ACTIONS LED STATUS

Flame 
Strength 

(8)

Ready Flame
On/Off

Learn
Target
Flame

Learn 
Background

Flame

RUN (none) All Active ON Active OFF OFF

Enter
Password

Simultaneously depress:
Target Flame Select and
Background Flame Select
buttons, then release

Disabled ON Active ON ON

Depress and release: UP 
button five times

5th ON ON Active ON ON

Accept
Password

Simultaneously depress:
Target Flame Select and
Background Flame Select
buttons, then release

5th ON FLASH Active FLASH FLASH

Aim 
Scanner

Depress and hold*:
Target Flame Select button

Adjust scanner alignment for 
flame maximum signal then 
secure scanner position.

All Active FLASH ON
*(RF is energized if 
Target Flame Select 

button is held)

ON OFF

Learn
Target
Flame

Depress and release:
UP or DOWN button while 
holding
Target Flame Select button*

All Active FLASH ON
*(RF is energized if 
Target Flame Select 

button is held)

FLASH OFF

Learn Target Flame completed All Active ON Active OFF OFF

Learn
Background
Flame
(if required)

Enter and Accept Password as 
described above

5th ON FLASH Active FLASH FLASH

Depress and release:
Background Flame Select
button

All Active FLASH
Active

OFF ON

Learn Background Flame 
completed

All Active ON Active OFF OFF

RUN (none) All Active ON Active OFF OFF

*WARNING: Depressing and holding the “Target Flame Select” button during the AIM
and Learn Target Flame procedures will keep the flame relay contacts closed, allowing the
burner to operate without bypassing the burner management system input. 

During this process you must visually confirm that the flame is present.
Only when the “Target Flame Select” button is released will the flame relay status be
determined by the actual flame signal strength
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UNDERSTANDING THE PHOENIX ERROR CODES

The eight Flame Strength LEDs provide a dual function. In the event of a scanner error condition, they
provide a binary code to indicate the type of error.
Note: To reset a fault press any key. If fault does not clear, consult factory.

LED SCANNER ERROR CODES LED SCANNER ERROR CODES

FLAME FAILURE
Reserved for future use.

PLD FAILURE
Logic device has failed, internal error.

SINGLE SOURCE
Single flicker frequency source has 
been detected. This is identified as 
not a genuine flame.

OVER RANGE
UV emissions had too much energy to 
learn flame condition. Use orifice or 
alternate sighting position.

UNDER RANGE
UV emissions had too little energy 
to learn flame condition. Use alter-
nate sighting position.

MIN. LOAD PW FAILURE
Reserved for future use.

MAX. LOAD PW FAILURE
Reserved for future use.

E EPROM FAILURE
Internal learn memory failure. Unit 
cannot store values. 

EXECUTION FAILURE
Reserved for future use.

CPU FAILURE
Reserved for future use.

= LED ON = LED OFF

-./01234<=>?
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FLAME RELAY
Internal diagnostics has detected a 
fault on the flame relay. 
(Typically 24 volt supply)
Note: Faults detected on the flame 
relay itself will operate the fault 
relay to remove signal to the BMS.

FAULT RELAY
Internal diagnostics has detected a 
failure on the fault relay. 

RMEM FAILURE
Reserved for future use.

IO ENABLE FAULT
Internal diagnostics has detected a 
fault on the internal IO. 

TEMP. FAULT
Scanner has exceeded maximum 
internal temperature of 176°F 
(80°C).

NEG 5 FAULT
Reading is out of range.

PLUS 5 FAULT
Reading is out of range.

VREF FAULT
Reference out of range

GROUND FAULT
Noise is being detected on the 
analog ground

3P3 FAULT
3.3 volt reading is out of range.

SPI FAILURE
Internal learn memory failure.

AIM MODE TIMEOUT
Two minute maximum duration has 
been exceeded. Restart learning 
procedure, see step one.

LED SCANNER ERROR CODES LED SCANNER ERROR CODES
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FIGURE 11.FIGURE 11.
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Figure12
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FIGURE 12.

FIGURE 13.

MAINTENANCE

1. The control and scanner should be powered at all times (except for repair, cleaning or 
replacement) to reduce any harmful effects of atmospheric humidity.

2. The scanner and sight pipe must be kept clean to prevent overheating and assure optical 
qualities.

FIGURE PART 
NUMBER

DESCRIPTION

12(A-J) 53-121 Orifice Set

12A 53-121-2 Orifice .062" Diameter

12B 53-121-3 Orifice .078" Diameter

12C 53-121-4 Orifice .093" Diameter

12D 53-121-5 Orifice .109" Diameter

12E 53-121-6 Orifice .125" Diameter

12F 53-121-7 Orifice .187" Diameter

12G 53-121-8 Orifice .250" Diameter

12H 53-121-9 Orifice .375" Diameter

12I 53-121-10 Orifice .50" Diameter

5 35-200 1" Wye

A. THROUGH I. ORIFICES .062 DIA TO .5 DIA
J. 34-181 ORIFICE RETAINER
K. 35-127-1 (NPT) HEAT INSULATING NIPPLE

35-127-3 (BSP) HEAT INSULATING NIPPLE
L. 92-48 QUARTZ WINDOW (for 60-1199 Sealing

Union shown in Fig. 5).

A. 60-1664-3 (NPT) SWIVEL MOUNT
60-1664-4 (BSP) SWIVEL MOUNT

B. 60-1199 (NPT) SEALING UNION W/QUARTZ WINDOW

CD
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NOTICE
When Fireye products are combined with equipment manufactured by others and/or integrated into sys-
tems designed or manufactured by others, the Fireye warranty, as stated it its General Terms and Condi-
tions of Sale, pertains only to the Fireye products and not to any other equipment or to the combined
system or its overall performance.

WARRANTIES
FIREYE guarantees for one year from the date of installation or 18 months from date of manufacture of its
products to replace, or, at its option, to repair any product or part thereof (except lamps and photocells)
which is found defective in material or workmanship or which otherwise fails to conform to the descrip-
tion of the product on the face of its sales order. THE FOREGOING IS IN LIEU OF ALL OTHER
WARRANTIES AND FIREYE MAKES NO WARRANTY OF MERCHANTABILITY OR ANY
OTHER WARRANTY, EXPRESS OR IMPLIED. Except as specifically stated in these general terms
and conditions of sale, remedies with respect to any product or part number manufactured or sold by Fir-
eye shall be limited exclusively to the right to replacement or repair as above provided. In no event shall
Fireye be liable for consequential or special damages of any nature that may arise in connection with such
product or part.

FIREYE� CU-114
3 Manchester Road NOVEMBER 23, 2009
Derry, New Hampshire 03038 USA Supersedes June 1, 2009
www.fireye.com
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