. In the United States, installation must conform with local
codes or in the absence of local codes, with the National
Fuel Gas Code, ANSI Z223.1-latest edition available from
American National Standard Institute. Further reference
should be made to the recommendation of your fuel supplier.

. In Canada, installation must conform with local codes or in
the absence of local codes, with Installation Codes for Gas
Burning Appliances and Equipment, Standard CAN/CGA
1-B-149.1 or 2.

AWARNING: Additions, changes, conversions and
service must be performed by an authorized Midco
representative, service agency or the fuel supplier. Use
only MIDCO specified and approved parts.

. INSTALLER: Inform and demonstrate to the user the correct
operation and maintenance of the gas utilization equipment.
Inform the user of the hazards of storing flammable liquids
and vapors in the vicinity of this gas utilization equipment
and remove such hazards. Affix this manual and associated
literature to the burner.

« CODE COMPLIANCE IS THE SOLE RESPONSIBILITY OF
THE INSTALLER.

. USER: Retain this manual for future reference. If other than
routine service or maintenance as described in this manual
and associated literature is required, contact a qualified
service agency. DO NOT ATTEMPT REPAIRS.

An inadvertent service error could result in a dangerous
condition.

Midcor

INTERNATIONAL DANGER:
Midco® International Inc. WARNING:
4140 West Victoria Street CAUTION:

Chicago, lllinois 60646
toll free 866.705.0514
tel 773.604.8700

. &)
O] . .

INTERNATIONAL

Unipower VA Series

120 Volt Variable Air Gas Burners - Models V1 to V10
24 Volt Variable Air Gas Burners - Models V1 and V2

A WARNING: If the information in these instructions
is not followed exactly, a fire or explosion may result,
causing property damage, personal injury or death.

Do not store or use gasoline or other flammable vapors and
liquids in the vicinity of this or any other appliance.
WHAT TO DO IF YOU SMELL GAS:

. Do not try to light any appliance.

. Do not touch any electrical switch; do not use any phone in
your building.

. Immediately phone your gas supplier from another building.
Follow the gas supplier’s instructions. If you cannot reach
your gas supplier call the fire department.

Installation and service must be performed by a qualified

installer, service agency or the gas supplier.

BURNER MODEL:

BILL OF MATERIAL
NUMBER:

SERIAL NUMBER #:

WIRING DIAGRAM:

FOR SERVICE CONTACT

Name:

Address:

Phone:

Date of Installation:

AVOID ERROR IN PARTS SELECTION. When ordering use
complete MIDCO Part Number and Description. Furnish Burner
Model Number, Bill of Material Number and Serial Number (if avail-
able) from the specification plate found on the product
IMPORTANT: Availability of parts as well as specifications are
subject to change without notice. Please consult factory for item
availability.

SAFETY INFORMATION TERMS: The following terms are used to identify hazards, safety precaution of special
notations and have standard meanings throughout this manual. They are printed in all capital letters using a
bold type face as shown below, and preceded by the exclamation mark symbol. When you see the safety alert
symbol and one of the safety information terms as shown below, be aware of the hazard potential.

Identifies the most serious hazards which will result in severe personal injury or death.
Signifies a hazard that could result in personal injury or death.

Identifies unsafe practices which would result in minor personal injury or product and
property damage.

Ot O
e :
fax 866.580.8700 = '

web  www.midcointernational.com
e-mail sales@midcointernational.com

Quality Designed for Proven Performance

420B
ALIDE 547195
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Specifications '

For 120 Volt Burners:

The VA Series - 120V, Models V1 to V6 burners with intermittent spark ignited pilots and V7 to V10 with interrupted pilots, are
adaptable to most gas utilization equipment, including furnaces, heat exchangers and process ovens. They are particularly
recommended for firing high efficiency and high turndown applications.

For 24 Volt Burners:

The VA Series - 24 Volt , Models V 1 and V 2 burners with intermittent spark ignited pilots are adaptable to most gas utilization
equipment, furnaces, heat exchangers and process ovens. They are particularly recommended for firing high efficiency and high
turndown applications.

120V |120V 120V 120V |120V 120V 120V |120V 120V |120V 24V 24V
Burner Model V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V1 V2
Maximum Input
at 10" (MBH) 23 670 |1,260 |2,000 |2,000 (2,500 |2,500 | 3,000 (3,000 {3,800 |3,800 670 1260
Maximum Input
at 7" (MBH) 23 550 (1,150 [1,890 |1,890 2,500 |[2,500 | 3,000 |3,000 (3,300 {3,330 550 1150
Minimum
Input (MBH) 23 36 48 80 80 100 100 120 120 150 150 36 48
Turndown 19-1 26-1 25-1 25-1 | 25-1 25-1 25-1 | 25-1 25-1 25-1 19-1 26-1
Inlet Gas “(NG)
pressure for
maximum
firing rate W.C. [ 10.0" |10.0" |10.0" |10.0" [10.0" 10.0" | 10.0" |10.0" |10.0" |10.0" 10.0" 10.0"
Manifold gas (NG)
pressure for
maximum
firing rate W.C. 5.0" 3.4" 3.9" 3.9" 43" 4.3" 44" | 44" 49" 4.9" 5.0" 3.4"
Approximate
Air Delivery at
Zerog Draft (cFm)| 115 210 360 360 440 440 620 620 720 720 115 210
Values given based on +0.5" W.C. combustion chamber pressure. (Maximum Firing Rate)
Minimum Recommended Chamber Size (Based on +0.5" Drafts) (Maximum Firing Rate) (Dimensions shown in inches)
Width in inches 18" 24" 34" 28" 42" 30" 48" 36" 54" 36" 18" 18"
Height in inches | 18" 24" 26" 28" 26" 36" 28" 42" 28" 42" 24" 24"
Depth in inches | 42" 48" 54" 54" 60" 60" 66" 66" 72" 72" 42" 48"
Control Amps 1.3 1.6 1.5 1.5 2 2 2.1 21 2.1 2.1 1.3 1.6
Motor Amps 3.5 4.0 10.5 10.5 |10.5 10.5 13 13 13 13 3.5 5.2
Total Amps 4.8 6.8 12 12 12.5 12.5 15.1 | 151 15.1 15.1 4.8 6.8
Motor HP | 32 | 50 [110 [1.10 [110 [110 [ 175 |175 [1.75 [1.75 | | 35 40

' Standard burners are shipped as NATURAL gas models. Contact Midco for PROPANE gas burners.

2 1 MBH = 1,000 Btu/hr

3 All Ratings Based on 1000 BTU/Cu. Ft. NATURAL, 2500 BTU/Cu. Ft. PROPANE at sea level. Derate burner for altitude over 2,000 feet by 4%
for each 1,000 feet above sea level.

4 Lower gas inlet pressure may be used when maximum input is not required. Burner input based on +0.5" W.C. back pressure.

Table 1. Burner Specifications

Midco International Inc.
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A CAUTION: The Unipower VA Series burners are not intended for outdoor installation
and must be protected from excessive moisture. Provide adequate clearance for
service and proper operation.

When installed indoors, the area must be checked for proper ventilation before installing.
Proper ventilation entails the following:

- Open areas of normal construction, without storm windows or tight doors, will generally allow
sufficient air infiltration. However, if the heating appliance is located in a tight or separate room,
ventilation to an open area as described below will be required. Install two permanently open grills,
each sized on the basis of one square inch free area per 10,000 BTU/hr (but not less than 50
square inches) of the total input rating of all gas utilization equipment in the combined space. One
grill should be located within 12" of the ceiling and the other within 12" of the floor.

- If the heating appliance is located in an area of unusually tight construction, or if an exhaust
fan, kitchen ventilation system, clothes dryer and/or fireplace is installed in the building, provisions
must be made for an outside air supply near the heating appliance area.

- In Canada, for detailed ventilation requirements, refer to standard CAN / CGA 1-B-149.1 or 2
and/or local codes.

Prepare the equipment front plate to have a rectangular hole for the insertion of the burner. To
fasten the burner to the equipment, either create four tapped holes on the front plate and use bolts
to fasten the burner, or install four threaded studs and fasten the burner with a washer and nut. The
dimensions and locations of the holes or studs are shown in Figure 1.

- Clean the gas utilization equipment combustion chamber, heat exchanger interior, and flue
connections. Remove all adhering tars, scale, dirt and soot. Inspect for actual or potential leaks.

VA Series - 6” Mounting Hole VA Series - 12" Mounting Hole

Figure 1 - Mounting Hole/Stud Locations for standard VA Series (6" Mounting Hole)
and the VA Series (12" Mounting Hole) burners
NOTE: Contact factory for actual hole/stud locations for other VA series models

Part 1
Installation

I Ventilation

II  Preparation for
Combustion
Chamber and

Gas Utilization
Equipment

B Height Insertion* A
120V A-Width  in Inches C -Depth  D-Depth
Model Desc. in Inches|Honeywell | Siemens|in Inches in Inches ®
V1 6" Straight | 17" 28.5" | 31.8” |19.25" 6"
V2 12" Straight| 17" 30.75"| 34" |19.5" 6" @
V3 18" Straight| 20.75" | 33" 36.3" |23” 6"
V4 18" Tee 20.25" | 34.75"| 38" |23.25" 6"
V5 24" Straight| 24.5" | 33”7 | 36.3" [23” 6" i
V6 24" Tee 20" 40.75"| 44" 23" 6" ‘g ®
V7 30" Straight| 32.75" | 37" 40.3" |22.5" 6" = 5 =
V8 30" Tee 32" 33.5” | 37" |25" 6" o D °
V9 36" Straight| 39" 37" 40.3" |22.5" 6" % S
V10 36" Tee 32" 31.5" 134.8” |22.5" 6" B
24V = 1
V1 6" Straight | 16.97" 28.42" 19.11” 6" ol
V2 12" Straight| 16.97” 30.6" 19.5" 6"
Dimensions are approximate - contact factory for additional information
* Longer insertion depth available - contact factory
Figure 2 - VA Dimensions Standard 120V V1 to V10
and 24V V1 & V2 Front View Side View
847195 | C 3
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Burner
Mounting
Instructions

Piping

CAUTION: The VA Burner must be protected from excessive moisture. Provide
adequate enclosure to protect from the weather.
- The burner mounting flange should be sealed to the combustion chamber by means of a ceramic
based high temperature gasket (supplied with the burner).
- Make sure the gasket fits over the burner housing, flush against the mounting flange.
- Insert the burner into the rectangular hole until the mounting flange is tight to the exchanger front
plate.
- Tighten flange. During the tightening process, the gasket will be compressed creating the seal that
is needed.

%
a

A CAUTION: Flue gas leakage will cause equipment damage and may affect the
operation of the equipment.
NOTE: During the initial startup of the burner, a small portion the new gasket may be oxidized and
some white smoke and burning odor will present. This is normal.

A CAUTION: If the smoke persists and visible leakage of the flue gas is observed,
recheck the seal. This may require removing the burner from the heat equipment.

The standard V Series burner valve train is pre-assembled and pre-wired, but it will need to be
installed to the burner. There are three parts that need to be connected: the main gas valve train, the
pilot gas supply line and the air pressure line. See Figure 3.
Following are the instructions for

assembling the valve train:

1. Connect the union on the main gas

valve train to the union on the burner

(Figure 3 - #1).

2. Connect the gas supply line to the
shut-off valve next to the main regulator

(Figure 3 - #2).

3. Connect air pressure line from the ie E 0 @

compression fitting on the burner housing o’ é ° '

to the brass compression fitting on the T . Pilot Gas
ratio regulator (Figure 3 - #3). 1 [? Supply Line
4. Connect the Pilot Gas Supply Line Air

to the brass compression fitting thatis on  pressure
pilot gas solenoid valve, which is mounted Line

on the burner control box, and the other @7

end to the tubing has to be connected to
the brass fitting at the 1/8" Tee next to the
pilot regulator (Figure 3 - #4). (Note: On
some variations, the pilot gas solenoid
valve is not mounted on the control box. Valve
In this case, refer to the assembly drawing  Train
provided with the VA burner.)

5. Low fire bypass (Figure 3 - #5).

6. Supply gas pressure tap (Figure 3 - #6).

Figure 3 - Typical Valve Train Assembly, UL

A CAUTION: The available gas pressure should be within the limits shown in the
SPECIFICATIONS section, Table 1. Excessive pressure may damage safety shut-off
valves, regulators or manual valves.

Approximate Capacity -MBH
Pipe Type Pipe Length
Size of Gas 10 20" 40' 75' 100’ Capacities shown are for a total pressure

drop of 0.3" W.C.. For 0.5" W.C. pressure

1" Propane 1075 730 500 360 300 ] !

1%" Natural 900 600 450 325 275 drop, multiply capacity shown by 1.3.
Propane capacities shown are for a total

1%" Propane - - 1040 750 630 pressure drop of 0.5" W.C.. For higher

1%" Natural 900 650 475 400 - permissible pressure drops, consult your

1%" Propane - - - - 975 gas supplier.

Table 2: Schedule 40 NPT Pipe - Capacity Chart

847195
Midco International Inc.
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- The burner gas supply piping should branch off from the main line as close to the gas meter as
possible. Do not connect to the bottom of a horizontal section. Use new black pipe and malleable
fittings free of cutting and threading burrs or defects.

- Use pipe joint compound approved for use with natural and propane gases.

- Piping must also comply with your local codes.

- When high supply gas pressure is encountered, as is the case in many industrial plants,

the gas line size can be reduced to allow for a greater pressure drop; however, the size must be
sufficient to deliver burner rating pressure.

a CAUTION: High gas pressure supply lines require the proper pressure reducing
regulators. Install a high pressure regulator of the Tight Shut-Off type upstream
of the low pressure regulator sized for main gas input. .

“ CAUTION: Because it is difficult to accurately control pressure during supply pipe
leak testing, it is recommended that all low pressure components, both main and
pilot, be only exposed to 14.0" W.C. maximum. Exposing low pressure regulators
and valves, including manual valves, to pressures over 1/2 PSIG (14.0" W.C.) will
cause damage and void all warranties.

- To obtain the maximum firing rate of the burner, the gas supply piping must be sized to provide
a minimum of 10.0" W.C. pressure to the inlet of the upstream automatic safety shut-off valve when
the burner and all other gas utilization equipment are on.

- If the burner piping must be rearranged because of space limitations, be sure to carry out the
general arrangement shown in Figure 9 on page 29. Refer to valve and regulator manufacturer
specifications for acceptable mounting orientations.

- When the burner is installed in the vestibule of jacketed equipment, it is recommended that the
Automatic Safety Shut-Off Valves be left adjacent to the burner within the vestibule and the Main
Manual Shut-Off Valve be installed outside.

- Run full size pipe or tubing from regulator vent openings to outside of building. Provide no traps
in the vent lines and terminate away from all doors and windows; also make provisions for keeping
rain and foreign objects from entering the vent piping.

- When the gas supply line is about to be put into service it must be tested to ensure that it is gas
tight. Use air or inert gas under pressure and test with soap and water to locate leaks.

&) DANGER: Explosion hazard.
Do not use oxygen for pressure testing.
An explosion could occur during initial start up.

- Before gas is turned on to the system, a check must be made to see that there are no open
fittings and to make sure the burner main and pilot manual valves are closed.
- After checking for leaks, purge the gas line up to the burner inlet. Purging the air from the gas
supply line at this step will expedite the first light-off.
A WARNING: Explosion Hazard. Improper installation can cause fuel buildup and an
explosion.

CAUTION: Refer to wiring diagram located on the inside of the burner housing cover.
Before proceeding verify burner model number for correct wiring diagram. Refer to
Figures 4A / 4B | 4C | 4D for 120V models and 4E for 24V models.

- Installation wiring and grounding to the burner must conform to local codes, or in their absence
in the United States to National Electric Code ANSI/NFPA No. 70 latest edition and in Canada to
Canadian Electrical Code Part 1 CSA Standard C22.1.

- Use copper wire not less than 16 gage for line voltage wiring. Hook up to a dedicated line with
an on-off disconnect switch and correctly size circuit breaker for the 120V models and a 10 Amp
breaker for 24V models. Refer to Table 1 for correct amp draw requirement.

- The frame of the burner should be well grounded. Normally the piping and/or electric conduit
will provide sufficient grounding. However, a ground lug is located in control box for positive
grounding where insulated pipe couplings are used or where any doubt exists regarding grounding
sufficiency.

847195
Midco International Inc.
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Electrical
Continued

A - Safety
Continued

B - Wiring
Instructions

- Confirm that the polarity is correct:
120V Burner Models:
for Honeywell control - hot wire to strip terminal 10, neutral 6—and that the neutral
line is not subject to induced low voltage (check 6 to 11 earth ground)
(refer to Figures 4A and 4B) ...
for Siemens control - hot wire to strip terminal 3, neutral 6—and that the neutral line is
not subject to induced low voltage (check 6 to 1 earth ground)
(refer to Figures 4C and 4D) ...
24V Burners Models:
Confirm that the polarity is correct—hot wire to strip terminal L1, neutral L2—and that the
neutral line is not subject to induced low voltage (check L2 to earth ground) from other
equipment, as that can cause the Ignition Control Module to malfunction.
(refer to Figures 4E) ...
... from other equipment, as that can cause the Ignition Control Module to malfunction.
- Each installation must include suitable safety and limit controls.
- The current draw of the VA Series varies by model and is listed in the specifications section,
Table 1.

A CAUTION: Label all wires prior to disconnection when servicing controls. Wiring
errors can cause improper and dangerous operation. Verify proper operation after
servicing.

A WARNING: Electrical Shock Hazard. Can cause severe injury, death or equipment
damage.
Most of the components have been pre-wired. There are a few things that the installer has to wire
to integrate the burner into the system. Refer to Figure15 for the component’s location inside the
control box.
1. Main 120V power supply to the burner: Locate the terminal strip inside the control box.
There are three wires that need to be connected:
120V Burner Models:
for Honeywell control - 10 (Black), 6 (White), and 11 (Green) (refer to Figures 4A and 4B).
for Siemens control - 120V (On Off switch), 8 (Neutral), and 1 (Ground) (refer to Figures
4C and 4D).
24V Burner Models:
L1 (Black), L2 (White), and G (Green). (refer to Figures 4E)
Note: For 240 V versions, refer to the wiring diagram specific to your burner for main power wiring
instructions. Refer to the specification label located on the control box door to determine whether
your burner requires 120 or 240 VAC power.
2. Modulation signal input (2-10VDC): Connect the signal input wires from the temperature
controller to the appropriate terminals on the terminal strip. There are two wires that need to be
connected:
120V Burner Models:
for Honeywell control - positive 13 (+) and 14 negative (-) (refer to Figures 4A and 4B).
for Siemens control - positive 10 (+) and 9 negative (-) (refer to Figures 4C and 4D).
24V Burner Models:
positive (+) and negative (-) (refer to Figures 4E)
3. Main gas solenoid valve wiring: Connect the main gas valve wires from the gas valves to the
appropriate terminals on the terminal strip. There are three wires that need to be connected:
120V Burner Models:
for Honeywell control - 2 (Blue), 7 (Blue/White) and 12 (Green) (refer to Figures 4A
and 4B).
for Siemens control - 8 (Blue), 5 (Blue/White) and 1 (Green) (refer to Figures 4C and 4D).
24V Burner Models:
L (Blue) N (Blue/White) and G (Green). (refer to Figures 4E)
4. Call for Heat: The call for heat circuit should be wired between:
for Honeywell control - terminals 8 and 15 (refer to Figures 4A and 4B).
for Siemens control - terminal 3 to Siemens X5-03 1 (refer to Figures 4C and 4D).
The switch should be capable of handling the full current load of the burner.
5. (Optional) Gas pressure switch and proof of closure wiring: If applicable, connect the
wires from the gas pressure switches and/or proof of closure switch to the corresponding terminals
inside the control box. Refer to the wiring diagram inside the control box door for additional
information.

] ) 847195
Midco International Inc.
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120V Intermittent Pilot Version with Honeywell Flame Safeguard
T 1 11 126 /2N
GROUND — — e
o S F—
NEUTRAL 6 w =
120/1/60 | O | 1'0 BLOWER 4 @
HOT— B o b o5 @
1
w, NN
5  OPTIONAL 120V ALARM
z (130—"—o
p— L o
BL y |o ) 140—F—o u 3
24V = Y o) 4
SCEBM-2 m 15 0———0 = =
BL,; 24VAC oYl |8 BL 5
BK BK » \16o——o° o
- — OlIN e b
L ON/OFF SWITCH | & ([120 . —o——‘ >
oo SBK BK & <
o— —o—o/ f0) 13 o
CALL FOR HIGH A/S 3 110—0—|9 |_<}5 .- to"‘J a
HEAT 1 R R/W m A - E
A rw O v| A W =
R « @—M
TERMINAL STRIP 1 o—{f—o—
JUMPERS Yp % | v
RELAY
VERVERERN R |14 13| w W
4 5 6 7 1 LYY 2
LOW A/S w
m 1. R R/BK @ .Im
8 9 10 ™~ ()
3 ¢BR 8 IGNITION TRANSFORMER
VRN SCEBM-2 BK
11 12 BR INPUT2 H VTV s —
303 4OM07 = ====
PILOT GAS VALVE BR BL
4 A1 3 ¢BK BK  4c @ o O
,—@ ® ———O/ | o—— 4 : BL
@ @ BL 9 LEGEND
8 5 2 SCEBM-2 SOLID WIRING AND
INPUT1 COMPONENTS BY MIDCO
RELAY BL BL/W
SOCKET 2 01 2 b7 __ __ DASHED WIRING AND
MAIN GAS VALVES COMPONENTS BY INSTALLER
2 &BL _ BLW 4 @—ENCIRCLED: FLAME
12 9 e SAFEGUARD
® @ uB 2 SOLID ROUND:
® @ BL OJI/C BLAW TERMINAL BLOCK STRIP
14 13 0 O  OPEN ROUND: COMPONENT

Figure 4A: Wiring Diagram for the VA series models
120V Intermittent Pilot Version with Honeywell Flame Safeguard
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Wiring
Instructions 120V Interrupted Pilot Version with Honeywell Flame Safeguard
Continued
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Figure 4B: Wiring Diagram for the VA series models
120V UV Interrupted Pilot Version with Honeywell Flame Safeguard
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120V Intermittent Pilot Version with Siemens Flame Safeguard Instructions
Continued
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Figure 4C: Wiring Diagram for the VA series models
120V Intermittent Pilot Version with Siemens Flame Safeguard
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Figure 4D: Wiring Diagram for the VA series models
120V UV Interrupted Pilot Version with Siemens Flame Safeguard
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24V Intermittent Pilot Version
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Figure 4E:
Wiring Diagram for the V1 and V2 models - 24V Intermittent Pilot Version
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Vi Initial
Start-up/Adjustment
for 120V and 24V

A - Initial Light
Up

i - Reset 120V

ii - Reset 24V

B - Pilot Pressure

C - Low Fire
Adjustment

12

WARNING: Ignition is automatic. Confirm that gas utilization equipment does not
contain any accumulated gases. Purge as described in step 3 below.

a CAUTION: Cover plates, guards, and enclosures must be maintained in place at all
times except during maintenance and service.

1. Check the burner piping and valves for gas leaks by applying a weak liquid soap solution to
unions and joints with the gas supply on. Leakage will be indicated by the appearance of soap
bubbles. Locate and correct all gas leaks before proceeding.

& WARNING: DO NOT USE OPEN FLAME.

2. Purging the air from the gas supply line at this step will expedite first light-off.

IMPORTANT: Purge outside the building. Do not purge into the gas utilization equipment.

3. To purge the gas utilization equipment and chimney of any accumulated gases, turn main
Manual Gas Shut-off Valve to OFF, close Pilot Manual Shut-Off Valve, turn burner power ON, and
set operating control to ON to call for heat. Let the blower run long enough to accomplish four
combustion chamber volume air changes, but for not less than two minutes.

CAUTION: Make sure that the capacity range of the burner is suitable for capacity
rating of the gas utilization equipment. Refer to Specification Section page 2

4. RESET the 120 volt RM7895 flame safeguard by pushing its reset button. RESET the LME71
flame safeguard by holding down the info button for one second. See Section VIII.

5. Confirm that both the Main and Pilot Manual Shut-Off Valves are open. Turn main Manual Gas
Shut-off Valve to ON.

6. Turn operating control to ON. After the prepurge is complete, the pilot should ignite. Whenever
the burner pilot fails to light during the ignition trial, or if the flame is lost during the burner run

and is not reestablished within 15 seconds after the prepurge, the ignition system will shut off

the Automatic Safety Shut-off Valves and LOCK OUT. For the 120V models RESET the flame
safeguard as described above. If burner still fails to light, turn it off and repeat from step 4 above.
For the 24V models RESET the 24 volt ignition Control Module by setting the operating control to
OFF for at least 30 seconds. Then if necessary, refer to Section XIlI to isolate the problem.

1. With the burner off, install a barb fitting on the 5" NPT pressure tap downstream of the pilot
regulator.

2. Use flexible tubing to hook up a manometer to the barb fitting.

3. Turn the burner to ON. After the 30 second pre-purge, the pilot solenoid valve should open.
With the pilot solenoid valve open, adjust the pressure with the pilot regulator based on the type of
pilot that is installed. For internal pilots, set the pressure to 3.0” W.C.. For external pilots, set the
pressure to 1.5” W.C..

Pilot Gas
Pressure
Regulator

Pilot Gas Manifold
Pressure Tap

Main Gas Pressure

Regulator
Gas Shut-off

Valve

Figure 5 - Pilot Gas Pressure Tap and Regulator

Supply Gas
Pressure Tap

Main Manual

1. Open Manifold Gas Shut-off Valve, see Figure 5.

2. Adjust the input signal to 2.0V DC.

3 Use the sight glass on the back plate of the burner to look at the low fire. If light is visible
through all of the holes in the burner plate, the low fire is set within the range of operation of
the burner. If light is not visible through all of the holes, then the low fire is too low and the low
fire bypass located on the side of the ratio regulator, see Figure 9 item # 6, needs to be opened
(counter-clockwise to open, clockwise to close).

] ] 847195
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For 120V Burners:
1. Use a manometer to check the manifold pressure near where the valve train attaches to
the burner, see Figure 9 - item # 3 page 29.
2. Use another manometer to check the load pressure on the ratio regulator, see

Figure 9 - item # 5 page 29.
3. Modulate the burner until the load line pressure is 2.0" W.C. by adjusting the input voltage to
the burner.
4.  Verify that the manifold pressure is within the values given in Chart 1.
5. If necessary turn the screw on the ratio regulator, see Figures 6A and 6B below, in order to
adjust the manifold pressure. 120V Burners
Model Pressure
V1-V4 0.8-0.9" W.C.
V5-V6 0.2-0.3" W.C.
V7-V10 0.5-0.6" W.C.

Table 3A. - Pressure Load Settings

Figure 6A - Dungs FRG 701 Ratio Regulator Adjustment - Figure 6B
Figure 6.

For 24V Burners:
1. Use a manometer to check the inlet pressure on the tee on the upstream side of the pilot
regulator, see Figure 10 - item # 12, page 30.
2. Use another manometer to check the main gas regulator outlet pressure on the
upstream side of the most upstream solenoid valve, see Figure 10, item # 9, page 30.
3. Turn the burner up to its actual firing rate applying an input signal of 10V DC for
maximum firing rate
4. Confirm that the inlet pressure remains between the maximum and minimum values
specified on the Burner Rating Label, see Figure 7 below.
5. The main gas regulator outlet pressure should be 1" W.C. higher than the minimum
pressure required figure on the Burner Rating Label see Figure 7 below.
a. When “Pressure Required” is 7.0" set the main gas regulator outlet pressure at 8.0"
b. When “Pressure Required” is 10.0", set the main gas regulator outlet pressure at
11.0"

UNIPOWER' VA Gas Burner

MODEL: FIRING RATE: BTU/HR
SERIAL NO.: PRESSURE REQUIRED: 77 WC
BILL OF MATERIAL: MANIFOLD PRESSURE: W.C.
= [MAXIMUM INLET PRESSURE: 14" W. Cl[\1ax cAPACITY: BTU/HR
MINIMUM FIRING RATE: BTU/HR |PRESSURE REQUIRED: 10" W.C.

@ MANIFOLD PRESSURE W.C.

@ VOLTS AMPS HZ PH HP
. CONTROLS

MdCO® ¢ @ US  motor

INTERNATIONAL LISTED 212107

CHICAGO, IL 60646 No. PI-100, 058

Figure 7 Burner Rating Label

847195
Midco International Inc.
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Vi Initial 6. Use a manometer to check the manifold pressure near where the valve train attaches to

. the burner, see Figure 10 - item # 3 page 30.
Start-up/Ad]ustment 7. Use another manometer to check the load pressure on the ratio regulator, see

for 120V and 24V Figure 10 - item # 5 page 30.
Continued 8. Modulate the burner until the load line pressure is 2.0" W.C. by adjusting the input
voltage to the burner.
D Ver?fy the Ratio | 9 \Verify that the manifold pressure is within the values given in Chart 2 page 15.
10. If necessary turn the screw on the ratio regulator, see Figure 6A & 6B below, in order to

Regulator adjust the manifold pressure.
Adjustment 24V Burners
Continued Model Pressure
V1-V2 0.8-0.9" W.C.
Table 3B. - Pressure Load Settings
E _ Higb Fire 1. With the burner off, install a barb fitting on the %" NPT pressure tap downstream of the ratio

. regulator. See Figure 9 item #3 (page 20) for location.

Ad]u-ftment 2. Use flexible tubing to hook-up a manometer to the barb fitting.

3. Turn the burner on and adjust the temperature controller to its maximum setting. Measure the

manifold pressure and compare it to Chart 1 for 120V burners and Chart 2 & 3 for 24V burners.

i - Adjustment 120V
For 120V Burner Models

4. Adjust the high fire by turning the span knob on the 120V burner SCEBM-2 board. Measure

the manifold pressure and refer to the Chart 1 for the 120V burner to match the manifold pressure

to the desired firing rate.

/v1

45
V5-V6 V7 -v8 V9-V10
V3-v4,

| e | /] /
I VA
[ 1/

Pressure
(Inches W.C.)

L/

: %/
-
0 500 1000 1500 2000 2500 3000 3500 4000

Firing Rate (mbtu/hr)

Chart 1 - Manifold Pressure vs. Firing Rate - VA 120V Burners

14 . . 847195
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For 24V Burner Models VI Initial
Adjust the high fire by turning the span knob on the 24V burner SCEBM-1 board. Measure the

manifold pressure and refer to the Chart 2 and 3 for the 24V burner to match the manifold pressure Start-up/Adjustment

to the desired firing rate. s . for 120V and 24V
Vi ] )
. I ] Continued
\ / ] E - High Fire
/ va Adjustment
3.5 > . .
Chart 2 T[] 1 [Continued
Manifold Pressure vs. Firing Rate 3 ] ii - Adjustment 24V
24V models V1 and V2 Burners / ]

(Inches W.C))

]/

Manifold 2.5
Pressure /

1
Chart 3 /
Load Line Pressure vs. Blower Speed 03 %
24V models V1 and V2 Burners .
0 500 1000 1500
8 Firing Rate (mbtu/hr)

7 .

Load Line
Pressure
(Inches W.C.)

4

3

1 /
o] 50 100 150 200 250 300
Blower Speed (hz)

Note: Burners are not always set up to maximum capacity. Refer to the “Firing Rate” portion of
the Burner Rating Label or the Label of the heating equipment for the actual firing rate.

- Modulate the burner to high fire by applying a 10V DC input signal.

- Verify that the manifold pressure is the same as marked on the Burner Rating Label(s) for
the actual firing rate.

847195 15
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Vi Initial
Start-up/Adjustment
Continued

F - Excess Air
Adjustment

G - Final Checks

VII Check Emissions

24V Burners
VIl Shut Downs
24V Burners
IX Normal
Operations
24V Burners
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If the burner is operated at any firing rate lower than the maximum capacity, there is a possibility to
have too much excess air. See Figure 8.
1. To decrease excess air,

loosen the nut on the air orifice Slide
plate and slide it inward. Loosen the Nut One Way or
2. Toincrease excess air, slide it the Other

outward.
The VA series burner is designed
to operate as low as 1% O, (5%

excess air). It is not recommended b
to adjust the excess air without o
. . —_— [P
using a combustion analyzer. 2 —
 — === I AWV

Figure 8 - Excess Air Adjustment

1. Check the operation of the burner; start and stop it several times with the operating control.

2. With the burner running, check the operation of all limit and associated controls.

3. Perform the following final adjustments for combustion and flue gas temperature. Take the flue
gas samples and temperature immediately upstream of the draft control. Generally, the flue gas
temperature should be above 325°F but not exceeding 550°F. Excessive flue gas temperatures will
result in low efficiencies. Low flue gas temperature may cause excessive condensation. Reset gas
input, if necessary, to adjust stack temperature.

4. Check the draft control, if equipped, to make sure there is no spillage of flue products into the
room.

5.  Fill out the installation adjustment data tag and affix to the burner or gas utilization equipment.

NOTE: For subsequent normal starting and shut off procedure, refer to CONSUMER
INSTRUCTIONS, located in Section XX of this manual, or to the instruction plate mounted
on the burner.

- Use a combustion analyzer to confirm that the high fire oxygen (O,) level is between
3.0 to 5.0% and the carbon dioxide (CO,) level is between 8.5 to 10.0%. The carbon
monoxide (CO) should be less than 100 ppm corrected to 3% O, while the flue gas
temperature should be below 550° F.

- Confirm that at low fire the oxygen level is between 16.0 to 18.5% and the carbon
monoxide (CO) level is less than 400 ppm corrected to 3% O,

- Remove call for heat (open heat enable contact).

- Close main supply gas valve, see Figure 3 - item # 2 page 4.

- Turn off main power disconnect and burner control panel switch.

- Remove pressure tap fittings and gauges for pressure measurements. Replace pipe plugs.
- Reinstall the caps to the pilot regulator, main regulator, low-fire bypass and ratio regulator.

- Open all manual gas valves

- Turn on power at disconnect switch

- Turn on power switch on burner control panel door

- Set heat enable and temperature controller to desired operating condition and temperature
- Burner will start and operate based on 2 to 10V DC analog input provided

847195
Midco International Inc.



Part 2 Service - SCEBM-2 Module
o TTT————————— T——

Part 2 - Service - SCEBM-2 Module

WARNING: Explosion hazard. Do not use any electronic device if it gets wet.
It can malfunction and cause serious injury or death. Replace any device that
has been wet.

A DANGER: Do not tamper with the unit or controls. If trouble occurs contact the
installing contractor, service agency, or fuel supplier. See front cover.

A DANGER: Be sure that the main and pilot manual Shut-Off Valves are closed and
the burner power supply is turned off before removing any parts for service.

The air-fuel modulation is achieved through the relationship of the supplied air pressure and the X Modulation
output gas pressure. The motor used in this burner is variable speed. By using this air pressure

relation in the blower, output gas pressure can be varied relative to the air pressure through a ratio Metbodology
regulator.

Refer to Figure 9- (see page 29) which shows air pressure pickup at the blower outlet. The air
sensing tube is connected to the ratio regulator. When the blower is modulating to a certain speed,
the pressure in the housing causes the ratio regulator to open. It is a linear relationship between
the air pressure and the gas pressure. The temperature control or operating control sends a heat
input signal (2-10 VDC) to the blower; as a result, the blower pressure causes the gas to modulate
through the ratio regulator.

847195 17
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XI Burner Sequence
of Operation
for 120V Burners

A Intermittent

Sequence Version
120V Burners

18

When there is a call for heat, 120V is supplied to the burner; the burner will go through its
pre-purging sequence. The blower will accelerate to the highest speed and at that point it will stay
at the highest speed for 30 seconds. After 30 seconds, the blower will decelerate to the lowest
speed. At the same time the ignition controller will initiate the ignition of the pilot. Once the pilot
flame is established, the main flame will turn on, and at the same time the heat input signal can
now modulate the burner. Refer to Chart 4 and Chart 5 for the sequence of operation.

For 120V Models: Intermittent

Call for heat/Burner is Energized Time Line in Seconds
0

Pre-purging sequence initialized:

* Relay “A” is energized

+ SCEBM-2 Control will read “PRGE”
» Blower accelerates to high speed

* Low pressure air switch is closed

Pre-purging:

» Blower achieved high speed \
» High pressure air switch is closed 30
» Flame safeguard is initialized and begins 30 second pre-purge

¢ 31
Pilot initialization:
» Flame safeguard initializes pilot flame for 10 seconds trial for ignition
» Pilot valve opened and spark initialized
+ SCEBM-2 Control will read “PIL”
» Blower decelerates to lowest speed

\J

l No Lockout 45 or earlier

Did the pilot flame light? |—-| * Relay "A”is de-energized

*  SCEBM-2 Control will read “OFF”
Yes + Blower stops

Lighting the main flame:

* Flame safeguard initializes main valve

* Main flame established at low fire

+ SCEBM-2 Control will read “RUN”

* Burner begins modulating based on 2-10 VDC modulating signal

Heat Satisfied:
» Operating control opens
» All components shut off

Y

END

*  SCEBM-2 control will read “OFF”

Chart 4 - Intermittent 120-V Sequence of Operation

847195
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For 120V Models: Interrupted

[ Call for heat/Burner is Energized | Time Line in Seconds
v 0
Pre-purging sequence initialized:
* Relay “A” is energized
+  SCEBM-2 Control will read “PRGE”
» Blower accelerates to high speed
* Low pressure air switch is closed
v
Pre-purging:
» Blower achieved high speed \ 4
» High pressure air switch is closed 30
» Flame safeguard is initialized and begins pre-purge (30 second default)
31
Pilot initialization:
» Flame safeguard initializes pilot flame for 10 seconds trial for ignition
* Pilot valve opened and spark initialized
* SCEBM-2 Control will read “PIL”
* Blower decelerates to lowest speed v
« Lockout 45 or earlier
Y No | < Relay“A”is de-energized
Did the pilot flame light? |_> + SCEBM-2 Control will read “OFF”
» Blower stops
Yes \
Lighting the main flame:
* Flame safeguard initializes main valve
* Main flame established at low fire
* SCEBM-2 Control will read “IGN”
\4
Modulation:
» Flame safeguard de-energizes pilot valve
*  SCEBM-2 control will read “RUN”
* Burner begins modulating based on 2-10 VDC control signal
\4
Heat Satisfied: \
» Operating control opens > | END |
* All components shut off
*  SCEBM-2 control will read “OFF”

Chart 5 - Interrupted 120V Sequence of Operation

847195
Midco International Inc.

XI Burner Sequence
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XII Burner Sequence

20

of Operation
for 24V Burners

For 24V Models: Intermittent

[ Call for Heat/Burner is Energized | Time Line in Seconds

Y 0
Sequence initialized
* Pre-purging electronics initialized
* Blower receives power

v
Pre-purging sequence initialized
* SCEBM-1 Control will flash red
« Blower accelerates to high speed
* Low pressure air switch is closed

v

Pre-purging

» Blower achieved high speed v
* High pressure air switch is closed 30
» Honeywell S8760J is initialized and begins 30 second pre-purge

v 31
Pilot initialization
* Honeywell S8760J initializes pilot flame for 15 second trial for ignition
* Pilot valve opened and spark initialized
* SCEBM-1 Control will shine solid red
» Blower decelerate to lowest speed

* Lockout \J .
v No | © Bloweraccelerates to highest speed 45 or earlier
- - - * Burner must be de-energized and be
'7| >
Did the pilot flame light? re-energized in order to re-try ignition
Yes i + SCEBM-1 Control LED Light will flash
red
Lighting the main flame
*  Honeywell S8760J initializes main valve
* Main flame established at low fire
« SCEBM-1 Control will shine solid green if DC signal is above 2 DCV
» Burner begins modulating based on 2-10 VDC modulating signal
Heat Satisfied \J
» Operating control opens > END
» All components shut off
Chart 6 - 24V Sequence of Operation
847195

Midco International Inc.



The SCEBM-2 Module ( for 120V Burners) is designed to control the speed of the combustion
blower based on three input signals and several programmable parameters.

a.

847195

The inputs:

2-10V DC control signal

i.  Controls the speed of the combustion blower whenever the burner is in run mode.

ii. There needs to be at least 2.0 V DC signal to this input in order for the burner to
turn on.

Main valve input

i.  When power is supplied to the main valves it is also supplied to the SCEBM-2 control.

Along with the pilot valve input, this determines what mode the burner is in.
Pilot valve input

i.  When power is supplied to the pilot valve(s) it is also supplied to the SCEBM-2 control.

Along with the main valve input, this determines what mode the burner is in.

Inputs
Application| Pilot | Main| Display | Relay | PWM Output

Intermittent| Off Off |PRGE | Open | 100%
Pilot On Off |PIL Closed | Min

On On |RUN Open | Modulate

Off On |ERR Open | Min

Interrupted | Off Off |PRGE | Open | 100%
Pilot On Off |PIL Open | Min

On On |[IGN Open | Min

Off On |RUN Open | Modulate

PRGE=Purge mode. Before the burner starts or after the burner
stops, the combustion blower is modulated to high speed to purge the
combustion chamber with air.

PIL=Pilot mode. The period where the pilot valve is on but the main
valve is not on yet during which the pilot flame is established. In this
mode the combustion blower is modulated to low speed.

IGN=Ignition mode. On interrupted pilot systems, the time where both
valves are open is the period where the main flame is ignited by the
pilot flame. During this time the combustion blower will remain at low
speed.

RUN=Run mode. After the ignition sequence is complete, the burner will

be in run mode. Only in this mode will the combustion blower modulate
based on the 2-10V DC temperature control signal.

Table 4 - SCEBM-2 Modulating Settings for 120V Burners

Midco International Inc.

X111 SCEBM-2
Module
120V Burners
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XII1 SCEBM-2 | -
Module
for 120V Burners
Continued

normal mode.

A Accessing the
Program Menu

What you want to do

SCEBM-2 Menu Map

What you see

Refer to Chart 7 for an overview of the program menu. To enter the program menu, hold the
enter key down for 3 seconds until “APP” is displayed. Use the up and down arrow keys to navigate
to the desired parameter as shown in Column 1. To edit a menu parameter, press the right arrow key
once on the desired parameter. The current value of the parameter will be displayed. Use the up and
down arrow keys again to edit the parameter. Press the enter key to save changes made or press
the left arrow key to cancel without saving and return to Column 1. If a key is not pressed for 20
seconds or the enter key is held for 3 seconds while in program mode, the control will return to

What it means

Control applications for Variable Air or NOX

Set the lowest the user can adjust the
temperature to in normal mode for setpoint.

Set the highest the user can adjust the
temperature to in normal mode for setpoint.

Set the minimum percentage the user can adjust
the Fan to in normal mode

Set the maximum percentage the user can adjust
the Fan to in normal mode

Control input modes

Opverride allows the user to manually control the
Fan percentage

Select the desired aggression/speed of the PID
curve for the valve (Standard, Low, or High).

Set a temperature offset. For examples, to correct
for duct losses or sensor calibration errors.

Set the control to convert the temperature to
display either °F or °C.

The password may either be enabled or disabled.

View the software version number.

Column 1

VA-A |

;

3
<

||tLo||<-_>| 4o|
[ e
[ o]

-
S
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Fhi |<——>|

I

inPt |<—

ovEr |4_

2
=
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Pid |<_

v

NN
(S} o

oFS |<_

I

ForC |<—

°
T

°
(9]

PASS |<—

2
=
~

'%W%

VEr |<- 1.0

J

Column 2

Column 1 shows the menu parameters

Column 2 shows the factory set defaults for each
parameter. Temperature defaults are shown in °F.

G [

Up and Down: to navigate or adjust a menu parameter
Right: to access column 2 for editing a parameter

Left: to return to column 1 without saving a parameter
Enter: to return to column 1 with saving a parameter

Arrow Keys:

Low (tLo) can be set from 40°F - 240 °F and must be at
least 10°F less than the High. High (thi) can set be from
50°F - 250°F and must be at least 10°F greater than the
Low. These will limit how far the user can change the
temperature outside of programming mode.

Setpoint may be adjusted on the main screen with the
up and down arrows, then pressing enter to save the
selected setpoint.

Applications (APP):

VA-A is the intermittent piloted burners
VA-B is burners with an interrupted pilot
NOX is for low nox burners

Input (inPt) modes:

dC: Allows the user to directly control the fan speed
with a 2-10V input

rE: Allows the user to use an external remote 2-10V
input

tS: Allows the user to use the built-in onboard setpoint
and ignores the 2-10V input

Chart 7 - Menu Map - 120V Burners
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There are several parameters that can be adjusted for the specific application. The

adjustable parameters are as follows.

APP

a. Determine the functionality of the inputs by specifying which type of burner the control
is being used on.

b. VA-Ais for VA series burners that use an intermittent pilot.

c. VA-Bis for VA series burners that use an interrupted pilot.

d. noX s for Midco Low-NOx series burners.

tLo and thi

a. Use these parameters to adjust the minimum and maximum temperature set point that

a user can set while outside of programming mode. NOTE: These parameters only

have an effect on the operation of the burner when the burner is operated by a

temperature control.

FLo and Fhi

a. Use these parameters to adjust the minimum and maximum speed that the
combustion blower can achieve (displayed as a percentage of the maximum capacity
of the blower).

b. Adjusting FLo will change the speed of the combustion air blower during ignition and
when in run mode at 2.0V DC. This effectively changes the minimum firing rate. The
default setting is 10% of maximum fan speed.

c. Adjusting Fhi will change the speed of the combustion air blower while in run mode
with a 10.0V DC input signal. This effectively changes the maximum firing rate of the
burner. The default setting is 100% of maximum fan speed.

inPt

a. This parameter is used to specify which type of input is used to control the modulation
of the burner.

b. dC is for using a 2-10V DC input signal sent from an external temperature controller.

c. rEis used when one connects a discharge temperature sensor as well as an external
thermostat. The SCEBM-2 still modulates the burner based on the discharge
temperature and the temperature set point, but in this mode the temperature set point
is set from an external device.

d. tSis the setting used when one connects a discharge temperature sensor directly
to the SCEBM-2 module. The SCEBM-2 then modulates the burner based on the
discharge temperature and the temperature set point.

ovEr

a. Enables or disables the manual override function. When enabled, the user can adjust
the combustion fan speed manually using the up and down arrows. The input signal
from the external temperature controller or the discharge temperature sensor will be
overridden.

Pid

a. This parameter is used to adjust how aggressively the SCEBM-2 module tracks
the discharge temperature. NOTE: This parameter only has an effect on the operation
of the burner when the burner is operated by a temperature control.

oFS

a. This parameter is used to adjust the discharge air sensor. NOTE: This
parameter only has an effect on the operation of the burner when the burner is
operated by a temperature control.

ForC

a. This parameter is used to choose whether the SCEBM-2 module displays the
temperature in degrees Fahrenheit or degrees Celsius. NOTE: This parameter only
has an effect if there is a temperature discharge sensor hooked up to the SCEBM-2.

PASS

a. This parameter enables or disables the password. If the password is enabled, one
must enter it in order to access the program menu.

VEr

a. The installed version of the software.

Midco International Inc.

XIII SCEBM-2
Module

120V Burners
Continued
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X1V Special
Equipment

(OEM Versions)

XV Canadian
Specifications

Special equipment, either factory or contractor installed, may cause variation in the procedures
and descriptions given in this manual.

Consult the OEM’s manual to identify the differences in the information.

The major difference for the cUL version of the VA Series is the French / English specification plate
and the firing valve for the pilot line.

Trouble Shooting for 120V Burners

XVI Trouble
Shooting for 120V
Burners

A Motor Will
Not Run or Motor
Runs in Repeated

Cycles

B Motor Runs
Continuously,
But no Flame

C Pilot Lights,
No Main Flame

D  Direct Spark

24

Make sure the thermostat and operating controls are calling for heat.

& CAUTION: If a test indicates an electrical component may be defective, before replacing
it make sure that its associated wiring is not at fault.

ELECTRICAL AND FLAME CHECKS MUST BE MADE IN THE ORDER LISTED BELOW.

A.  MOTOR WILL NOT RUN
1. Confirm 120V between strip terminals: ...
for Honeywell control - 10 and 6;
for Siemens control - 3 and 6;
a. Verify the circuit polarity and electrical ground between strip terminal:
for Honeywell control - 10 and burner Ground;
for Siemens control - 1 and burner Ground.
b. No voltage: open circuit in operating controls.
c. Voltage present: motor is defective.
2. Check that relay “A” is energized.
3. Check that there is a 2-10 VDC control signal.

B. MOTOR RUNS CONTINUOUSLY, PILOT WILL NOT LIGHT
1. Confirm that ALL Main Manual Shut-Off Valves are Open.
2. After pre-purge, if the pilot flame is not proven within the pilot flame re-establishing
period, or if the proof of flame is lost during the burner run and the pilot is not re-
established after the pre-purge, the Ignition Control Module will lock out. RESET
the 120 Volt flame safeguard.
Clogged pilot orifice.
Pilot regulator mis-adjusted or defective.
Defective spark electrode.
Defective spark generator.
Defective spark wire.
Wrong pilot orifice.
9. Defective pilot valve.
10. Defective blower air switch.
11. Step down transformer is defective (if applicable).
12. Insufficient pilot flame sensing signal.

C. PILOT LIGHTS, NO MAIN FLAME
Poor pilot flame adjustment.
Mis-adjusted main gas.
Defective flame sensing rod or wire.
Flame sensing rod mis-located.
Pilot regulator vent clogged.
Defective main gas valve.
Low gas pressure.

. Insufficient pilot flame signal.

NN AWM

D. BURNER DOES NOT LIGHT
1. Refer to page 25 for Siemens Lock/Error Codes

847195
Midco International Inc.



XVI  Trouble
SIEMENS CONTROL - LOCK CODES / ERROR 120VSII;00tmg
Error code Clear text Possible cause f or u.rners
AZL2... 7-segment Continued
Loc: 2 Loc 2 No establishment of flame at end of | - Faulty or soiled fuel valves
safety time - Faulty or soiled flame detector
- Poor adjustment of burner, no fuel .
- Faulty ignition equipment D  Direct
Loc: 3 Loc 3 Air pressure faulty (air pressure Air pressure switch faulty Spark -
switch welded in no-load position, - Loss of air pressure signal after specified time | S7emens
decrease to specified time) (air pres- | - Air pressure switch has welded in no-load C [
sure switch flame-on response time) | position ontro
Loc: 4 Loc 4 Extraneous light Extraneous light during burner startup Lock/
Loc: 5 Loc 5 Air pressure faulty, air pressure Time supervision air pressure switch Error
switch welded in working position - Air. pressure switch has welded in working Codes
position Conti d
Loc: 7 Loc7 Loss of flame Too many losses of flame during operation ontinue
(Limitation of repetitions)
- Faulty or soiled fuel valves
- Faulty or soiled flame detector
- Poor adjustment of burner
Loc: 10 | Loc 10 Error not relatable (application) Wiring error or internal error, output contacts,
Internal error other faults
Loc: 12 | Loc 12 Valve proving Fuel valve 1 leak
Loc: 13 Loc 13 Valve proving Fuel valve 2 leak
Loc: 14 | Loc 14 POC error Error valve closure control POC
Loc: 22 |Loc22 Safety loop open - Gas pressure switch-max open
- Safety limit thermostat cut out
Loc: 60 | Loc: 60 Analog power source Wire breakage
4..20 mA, | <4 mA
Loc: 83 | Loc: 83 Faulty PWM fan - PWM fan does not reach the target speed
within the preset period of time, or
- After reaching the target speed, the PWM fan
leaves the tolerance band again (parameter
650) for a time exceeding the tolerance time
speed deviation (parameter 660)
Loc: 138 | Loc 138 Restore process successful Restore process successful
Loc: 139 | Loc 139 No program module detected No program module plugged in
Loc: 167 | Loc 167 Manual locking Manual locking
Loc: 206 | Loc 206 AZL2... incompatible Use the latest version
Loc: 225 | Loc 225 Faulty PWM fan - Fan speed dropped the minimum prepurge
PWM (parameter 675.00) after reaching the
prepurge speed, or
-After reaching the ignition load speed, the
maximum ignition load PWM (parameter 675.01)
was exceeded
Loc: 226 | Loc: 226 Faulty PWM fan Parameterization error:
- Speed low-fire > speed high-fire, or
- Low-fire = 0 rpm, or
- Maximum speed = 0 rpm
Loc: 227 | Loc 227 Faulty PWM fan One or several parameters violate the minimum/
maximum limit
Chart 8 - Siemens Control - Lock Codes - Error Code List - 120V Burners
8471 95 25
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XVI Trouble
Shooting for 120V
Burners
Continued

E Siemens
Control

Sequence of
Operation

for 120V Burners

26

Standby Startup Ogperation Shutdown
I ¢ T8A . 22 30s ¢ %Déxre%ﬁﬁon
Locl i e event” in the event
offoss of flame of flame
tw 110 3n e during operation during opterion 8
Phase numberAZL2. | OCIOFFIOFFE 21122 |22 |30 |30 (40 |42 |44 |50 |50 OPP1 74|10
Phase number 7-segment in the LME... JLOCIOFFIOFFE 21|22 |22 |30 |30 |40 |42 |44 |50 |50 oP1 74110
Operating unk parameler number 225 254 4
LED permanent alo|oe L
LED flashing
ﬁfﬁf’m’j Function / inputs
X304 Pin5 MAIN VOLTAGE
SAFETY
X3-04 Pin 1 LOOP
X503 Pin 1 BU(R)QER
9 AR
X302Pin1 | ppESSURE @ *“x’|
4 GAS /i
X581 Pin2 PRESSURE e % |
X1005 Pin 2 s
xiosepny| FR/UV = X i :
[ I I IS}
oty ot SRR I N XA ORY % P237=0
I [l pind) Fg] I
X2-02Pin4 POC S P237=1
@ i Jrannboi] 2 T ] |50 )
3 RRREARRK: 2R SRS P27=2
RASTS plag Function / ouputs
Fin pumbor
X202 Pin 3 POC 12]
X§-03Pin3 | SAFETY
VALVE X |
x201Pin3 | BLOWER (3
; IGN
X4-02Pin3 XFRMR
X7-04 Pin 4 vi [ em«iw :
. JUMPERED TO
XTO4PI3 | oy 6T FOR DSI s
X203 Pin 3 ALARM (7 B
FILOT e RRRRRRRIRS P2AT=0
X7-01Pin 3 VALVE CH -
T T 13 T T T T T 1 T T L]

Bl vustBEON

DISPLAY
OFF - Standby, waiting for call for heat
Test; combustion air switch open, POC closed
Combustion air blower on, Test; combustion air switch closed
Purge (parameter 225), Test; gas pressure switches closed
Trial for ignition (parameter 257)
Flame detection (spark off, pilot stands alone)
Pilot stabilize time (parameter 230)
Main and pilot overlap time (parameter 231)
Operate, main on, pilot off

CoOoNOO AN

. P21

P22
P30
P40
P42
P44
P50
oP1

[ MusT BE OFF

2% ON OR OFF

Chart 9 - Siemens Control - Sequence of Operation - 120V Burners

Midco International Inc.
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NOTE: For meaning of the error and diagnostic codes, see Error code list in Chart 8

(? Note:

This display is only possible in operating mode or standby!

Press Q for display of the flame signal amplifier.
O Signal lamp blinks green.

+
r-
LSS

LCD Bikd 09/0908

Display shows FL.1.

+

When pressing Q (1...3 seconds), the flame signal
current is displayed.
Signal lamp blinks green.

e oY
[
LCD Bild 10/0908

Example: 11.

+

When pressing Q (>3 seconds), the point after the
number begins to blink.

When the button is released, the value is displayed for 2
minutes.

Signal lamp blinks green.

Then, the normal display appears.

=D
Q
LCO\YK 110908

&

>3s

Display: Point . blinks, value 11 does not.

14.4.3 Reset

finfo

For reset the unit, press = for 1...3 seconds.
When the button is released, OFF is displayed.

LCD Bild 02/0908

The basic unit is reset.

Chart 10 - Siemens Control - Display of Flame Current - 120V Burners

847195
Midco International Inc.
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XVII Trouble Chart
for 24V Burners

A Motor Will
Not Run or Motor
Runs in Repeated

Cycles

B Motor Runs

Continuously,
But no Flame

C Pilot Lights,
No Main Flame

28

For 24V Burners:

TROUBLE CHART
Make sure the thermostat and operating controls are calling for heat.

A CAUTION: If a test indicates an electrical component may be defective, before replacing

it, make sure that its associated wiring is not at fault.

ELECTRICAL AND FLAME CHECKS MUST BE MADE IN THE ORDER LISTED BELOW.

A

MOTOR WILL NOT RUN
1. Confirm 120V between strip terminals L1 and L2 and verify the circuit polarity and
electrical ground between strip terminal L1 and burner Ground.
2. Check for 120V between strip terminals L1 and L2.
a. No voltage, open circuit in operating controls.
b. Voltage present, motor is defective.

MOTOR RUNS CONTINUOUSLY, PILOT WILL NOT LIGHT

1. Confirm that ALL Main Manual Shut-Off Valves are open.

2. After the pre-purge, if the pilot flame is not proven within the pilot flame establishing
period, or if the proof of flame is lost during the burner run and the pilot is not re-established
after the pre-purge, the Ignition Control Module will lock out. RESET the 24 volt ignition Control
Module by setting the operating control to OFF or the thermostat below room temperature for at
least 30 seconds.

Clogged pilot orifice.

Pilot regulator mis-adjusted or defective.

Defective spark electrode, Ignition Control Module or Transformer for 120V.

Defective spark wire.

Wrong pilot orifice.

Defective pilot valve.

. Defective blower air switch.

0. Step down transformer is defective, (if applicable).

1. Insufficient pilot flame sensing signal.

239N AW

PILOT LIGHTS, NO MAIN FLAME

Poor pilot flame adjustment.

Defective flame sensing rod or wire.

Flame sensing rod mis-located.

Pilot regulator defective.

Defective Ignition Control Module.

Defective main gas valve.

Low gas pressure.

Grossly mis-adjusted main gas and air mixture.
. Insufficient pilot flame sensing signal.

©CoNoaRA~LN=
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ltem# Part#

1A
1B
1C
1D
2

~N o o b~ w

847195

2120-08
2120-12
2120-16
2120-17
2101-01
N/A

N/A

N/A

8416-14
8416-04

XVIIlI  Burner
Part

Locations

for 120V Burners
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Figure 9 - Typical V2 Burner with UL Valve Train - 120V Burners

Descriptions
Standard Honeywell Control Box - V1 to V6
Standard Honeywell Control Box - V7 to V10
Siemens Control Box - V1 to V6
Siemens Control Box - V7 to V10
Burner Housing - V2
Main Gas Manifold Pressure Tap
Manual Firing Valve
Air Pressure Tap
Low Fire By Pass
Dungs FRG Ratio Regulator

ltem# Part#
8A 8402-06
8B 8418-12
9A 8402-06
9B 8418-12
10 8416-05
11 8404-67
12 N/A
13 8400-00
14  N/A
15  2117-10
16A 8402-00
16B 8402-50

Midco International Inc.

Descriptions
Main Gas Solenoid Valve 1 - Honeywell
Main Gas Solenoid Valve 1 - ASCO
Main Gas Solenoid Valve 2 - Honeywell
Main Gas Solenoid Valve 2 - ASCO
Main Gas Regulator
Main Manual Gas Shut-off Valve
Supply Gas Pressure Tap
Pilot Gas Regulator
Pilot Gas Manifold Pressure Tap
Variable Speed Blower
Pilot Solenoid Valve
Pilot Solenoid Valve

29



XVIII Burner Part

30

Part 2 Service - Burner Parts Locations - 24V Burners

Locations
for 24V Burners

Y
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Figure 10 - Standard V2 Burner with Valve Train - 24V Burners
ltem# Part# Descriptions
1. 2120-01 Control Box
2 2101-01  Burner Housing
3 N/A Main Gas Manifold Pressure Tap
4.  N/A Manual Firing Valve
5. N/A Air Pressure Tap
6 8416-14  Low Fire By Pass
7 8416-04 Dungs FRG Ratio Regulator
8. 8402-42  Main Gas Solenoid Valve 1
9. 8402-42 Main Gas Solenoid Valve 2
10. 8416-05 Main Gas Regulator
11. 8404-67 Main Manual Gas Shut-off Valve
12. N/A Supply Gas Pressure Tap
13. 8400-00 Pilot Gas Regulator
14. N/A Pilot Gas Manifold Pressure Tap
15. 211710  Variable Speed Blower
16. 8402-37  Pilot Solenoid Valve
847195

Midco International Inc.



Part 2 Service - Burner Parts Locations - 120V Burners
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Figure 11B - Detail - V2 - Inside View of Burner Housing Rear - 120V Burner

ltem# Part# Descriptions

1 N/A Aluminum Manifold Casting

2  8699-30 Air Pressure Tubing to Dungs FRG

3  8699-30 Air Pressure Pickup Tube

4  8433-24 Spark Rod

5 2112-01 Pilot

6  8433-25 Flame Rod

7  8699-30 Pilot Gas Line

8 8699-30 Air Pressure Tubing to Air Switch

Not Shown

8456-07 High Voltage Spark Wire
8484-24 Flame Sensing Wire

847195

Midco International Inc.

XVIII Burner Part
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for 120V Burners
Continued
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Part 2 Service - Burner Parts Locations - 24V Burners

XVIII Burner Part
Locations

for 24V Burners
Continued
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Figure 12B
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ltem# Part#

© N ok 0w

N/A

8699-30
8699-30
8433-24
2112-01
8433-25
8699-30
8699-30

Descriptions
Aluminum Manifold Burner Casting
Air Pressure Tubing to Dungs FRG
Air Pressure Pickup Tube
Spark Rod
Pilot
Flame Rod
Pilot Gas Line
Air Pressure Tubing to Air Switch

Not Shown

8456-07
8484-24

High Voltage Spark Wire
Flame Sensing Wire

Midco International Inc.
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- Detail - Inside View of Burner Housing Rear - 24V Burners
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Part 2 Service - Burner Parts Locations - 120V Burners

XVIII Burner Part
Locations
for 120V Burners
Continued
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Figure 13 - Internal View of Typical V2 Burner Housing Front -
Internal Pilot - 120V Burners
ltem# Part# Descriptions
1 2112-01 Pilot
2 8433-25  Flame Rod
3 8433-24  Spark Rod
4 N/A Burner Gas Manifold
5 N/A Gas Orifices
6 2122-10 High Temperature Flange Gasket
7 2113-50  Side Plate
8 N/A Main Gas Manifold Pressure Tap
9  2110-00 Baffle
847195 33
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Part 2 Service - Burner Parts Locations - 24V Burners

XVIII Burner Part
Locations

for 24V Burners
Continued
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20.65"

16.64"

12.25"

15.35"

Figure 14 - Internal View of Burner Housing Front - 24V Burner

ltem# Part#

2112-01
8433-25
8433-24
N/A

2113-50
2110-00
2122-10

N o ok w2

Descriptions

Pilot

Flame Rod

Spark Rod

Main Gas Manifold Pressure Tap
Side Plate

Baffle

High Temperature Flange Gasket

8471 95
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Part 2 Service - Burner Parts Locations - 120V Burners
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Figure 15 - Siemens Control Box - 120V Burner

ltem# Part#
1 8429-78
2 8447-28
3 8402-50
4 8409-25
5  8406-98/99
6  8406-95/96
7  8425-56
8  8423-05
9A 8447-22
9B 8447-39
10A 8429-69
10B 8429-93

Descriptions

SCEBM-2 Fan Control
120/208/24vac — 24V 40VA Transformer
Pilot Solenoid Valve
Terminal Block

Relay “B”

Relay “A”

Air Pressure Switch
On/Off Switch

Ignition Transformer
Ignition Transformer
Ignition Control
Ignition Control (UV)

Midco International Inc.
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XVIII Burner Part
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Locations

for 24V Burners
Continued
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Figure 16B - Control Box 24V (Shelf Closed)

ltem# Part#

1.

2. 8406-68
3. 2121-06
4. 8429-57
5  8429-02
6. 8447-34
7. 8406-58
8. 8408-78
9. 8406-83
10. 8402-37
11. 8425-56
12. 8423-05

Descriptions

8408-79/84 24VAC Terminal Block

120V Relay

Control Box Shelf

Ignition Control

SCEBM -1

100VA Main 24VAC Transformer
24VAC Relay

120VAC Terminal Strip

Nine Second Relay Timer
Pilot Solenoid Valve

Air Pressure Switch High/Low
On/Off Switch

Midco International Inc.
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CONSUMER INSTRUCTIONS

- Keep the area around the burner clear and free of combustible material, gasoline or
other flammable liquids or vapors. Do not obstruct burner air openings or ventilation grills for
combustion air.

- The motor bearings require no maintenance.

a WARNING: If any flame is observed when the burner is on standby, or if the
ignition spark or valve operator is heard to come on before the motor reaches operating
speed, immediately turn off the manual gas valve and burner power. A dangerous
condition has developed and must be corrected. CONTACT A QUALIFIED SERVICE
TECHNICIAN FOR CLEANING, READJUSTMENT OR REPAIR.

- Check that the pilot ignition spark does not come on before the motor reaches operating
speed. If it does, the air switch is defective and must be replaced.

XVIX Consumer

Instructions

Lighiing Inﬂrgﬁiani

Lighting instructions For 120V Burners:

Set operating control to OFF.

Open manual gas valve.

Turn burner power ON.

Set operating control to ON.

If the pilot flame is not proven within 10 seconds after the pre-purge, the controller will shut
off the automatic safety shut-off valves and lock out. If the proof of flame is lost and the pilot is
not re-established within 10 seconds after the pre-purge, the controller will shut off the automatic
safety shut-off valves and lockout.

6. Reset the flame safeguard.

7. Repeat step 4 for restart.

N

To shut off:
1. Close manual gas valve.
2. Turn burner power OFF.

Should overheating of the appliance occur:
1. Shut off the manual gas valve to the appliance.
2. Do Not shut off the electrical supply power to the blower.

Lighting instructions For 24V Burners:

Set operating control to OFF or thermostat below room temperature.

Open manual gas cock.

Turn burner power ON.

Set operating control to ON or thermostat to call for heat.

If the pilot flame is not proven within 15 seconds, after the pre-purge, the controller will shut

off the automatic safety shut-off valves and lock out. If the proof of flame is lost during burner run

and the pilot is not re-established within 15 seconds after the pre-purge, the controller will shut

off the automatic safety shut-off valves and lockout.

6. Reset the 24 volt ignition control module by setting the operating control to off or the
thermostat below room temperature for at least 30 seconds.

7. Repeat step 4 for restart.

N

To shut off
1. Close manual gas cock.
2. Turn burner power OFF.

Should overheating of the appliance occur
1. Close the manual gas valve to the appliance.
2. Do Not shut off the electrical supply power to the blower

847195
Midco International Inc.

XX Lighting
Instructions

A For
120V Burners

B For
24V Burners
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}a:ﬂ “anni % MADE in the USA%

Keep for your records

Model Number Purchased from - Name:

Serial Number Address

Installation Date City, State, Zip

Call the factory for Instructions on returned goods. No equipment may be returned without written authorization from MIDCO.
Returned goods must be shipped prepaid to the factory.

AWARNING: Improper installation and use of this product could result in personal or property injury.

TO VALIDATE WARRANTY:
FILL OUT THE FORM ON THE LAST PAGES AND RETURN TO MIDCO INTERNATIONAL, INC.

Warranty
Midco® International Inc Limited Warranty Policy
Exclusions Terms, Customer Requirements and Instructions

Products manufactured by Midco International Inc. (hereinafter Midco) are guaranteed to be free from defects in workmanship
and materials, under normal use and service, for a period of twelve (12) months from the date of installation, or 18 months
from date of manufacture or whichever occurs first.

If a part is defective due to workmanship or materials and the part is removed from the product within the applicable warranty
period and returned to Midco in accordance with the procedure described below, Midco will at its option either repair or replace
the part. This warranty extends only to persons or organizations who purchase products for resale. The warranty does not cover
labor and/or freight.

The expressed warranty above constitutes the entire warranty of Midco with respect to the products in its publications and is
IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY
OR WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL MIDCO BE RESPONSIBLE FOR ANY
CONSEQUENTIAL DAMAGES OF ANY NATURE WHATSOEVER.

Instructions for returned goods are as follows: The following will apply to the return of any products to Midco International

Inc. under this warranty:

Parts must be:
a. ldentified with Midco’s *Return Authorization Number
-(RAN) *(Available only directly from Midco. Contact Customer
Service to obtain a tag.)
b. Protected from shipping damage.
c. Received transportation pre-paid at:

Midco International Inc.

Return Goods Dept.

4140 West Victoria Street

Chicago, lllinois 60646-6727
d. Found by Midco’s inspection to be defective in workmanship
or materials under normal use and service.
e. Handled in accordance with one of the two following
procedures, as specified by the customer making the return:

1. Credit Procedure. If replacement part was purchased
from Midco, credit will be issued at the net price in effect at the
time of purchase with presentation of Midco’s invoice number
and date.

2. Repair or Replacement Procedure. Midco will, at its
option, either repair or replace the part free of charge and
return it or its replacement lowest cost transportation pre-
paid. The replacement will be, at Midco’s option, either a
functionally equivalent new or replacement product. Premium
transportation will be used at customer’s request and expense.

55 Midco

NTERNATIONAI

Midco® International Inc. - 4140 West Victoria Street - Chicago, lllinois 60646 - toll free: 866 705 0514 SR
tel: 773.604.8700 - fax: 866.580.8700 - web: www.midcointernational.com - e-mail: sales@midcointernational.com

Note: All Midco burners have a specification plate showing
Model, Bill of Material and Serial No./Date Code numbers.
All three (3) numbers must be shown on your Midco Return
Goods Tag. The Serial No./Date Code is necessary to
determine Warranty coverage. For example: 2898 indicates
that the unit was manufactured in the 28th week of 1998. If the
Date Code is beyond the Warranty period, a receipt or invoice
showing purchase, delivery or installation date is required.

Final disposition of any warranty claim will be
determined solely by Midco. If an inspection by Midco

does not disclose any defect covered by this warranty, the
product will be returned, scrapped, repaired, or replaced as
instructed by the customer. Products returned to the customer
will be sent shipping charges collect.

If you have any questions relative to product returns to
Midco, call, write or e-mail:
Midco International Inc.
Warranty Returns/Customer Service Manager
4140 West Victoria Street
Chicago, lllinois 60646-6727
tel 773.604.8700

fax 773.604.4070
e-mail returns@midcointernational.com or
web www.midcointernational.com T
(,’ ) % MADE in the USA% =
J As an 1SO 9001 certified company, we proudly design, manufacture and assemble our products in Chicago, Illinois, USA. \ 420B
1 . 847195

Printed in USA
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Warranty
Midco® International Inc Limited Warranty Policy
Exclusions Terms, Customer Requirements and Instructions

Final disposition of any warranty claim will be determined solely by Midco.
If an inspection by Midco does not disclose any defect covered by this warranty, the product will be
returned, scrapped, repaired, or replaced as instructed by the customer. Products returned to the
customer will be sent shipping charges collect.

Call factory for information (866 705 0514)

Fill out form and fax to 866 580 8700 or copy and mail to:  Midco International Inc
4140 West Victoria Street
Chicago, lllinois 60646

Date of Purchase

End User Name

Company Name

Street & Apt. No.

City, State, Zip

E-mail Address

Web Address

Telephone

Fax

Burner D

Model Number

Serial Number

Installation Date

Purchased from - Name:

Address

City, State, Zip

Midco International Inc
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Midco International Inc.
Attn: Warranty Department
4140 West Victoria Street
Chicago, lllinois 60646
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J As an ISO 9001 certified company, we proudly design, manufacture and assemble our products in Chicago, Illinois, USA. & 420B
8471 95
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