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| nstallation, Operation
& Maintenance

BL Series

A\ WARNING A\ WARNING

FIRE OR EXPLOSION HAZARD Do not store gasoline or other

flammable vapors and liquids in the

Failure to follow safety warnings vicinity of this or an other appliance.
exactly could result in serious injury,

death or property damage. WHAT TO DO IF YOU SMELL GAS

Do not try to light any appliance.

Be sure to read and understand the
installation, operation and service
instructions in this manual.

Improper installation, adjustment,
alteration, service or maintenance
can cause serious injury, death or
property damage.

A copy of this IOM should be kept
with the unit.

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

Leave the building immediately.
Immediately call you gas supplier
from a phone remote from the
buil ding. Foll ow
instructions.

If you cannot reach you gas
supplier call the fire department.

Installation and service must be
performed by a qualified installer,

service agency or the gas supplier.







Table of Contents

- = 1/ Y.
BL Base Model and Features DeSCHPLON............uuuuuiiiiiiieaeiiiiitrieeei et e e e s eseeee e e e eeaeeeens 7
GENEIal DESCIIPLON. ...ttt ee e eeenas bbbt e e e e et et e e e e e s emmmn e e e e e e e e eeaeeeens 11
Owner 0SS 1.0.5.0. 0 Ma Ll 11
1153 =1 =1 o] o 1 UURRRRPPR 14
Lifting @nd HaNAIING. ....eeeeeeeeeiieeeeeee et eeens bbb 14
BOIlEr PlaCEMENT.....eiiiiiiiiiiiiie e 14
AV L] o] ] [T o 1o o O PPPRPPPRRTRR 15
Boiler EXNauSt CONNECHIAN..........ooiiiiiiiieeiiieeee e e e e e e e e e e e ennnn s 15
Boiler INtake CONNECHION..........oii i e e e e e e e e ennrseeeeeees 17
=T £ o= | SRS 17
R €= 1 (U] T PP P PP RRRRPRPPP 18
Servicing and MaiNtENANCE............ooviiiiiiiii e e e e e e e e e e e e amanaaaaa s 18
REPIACEMENT PaAlLS ... ..ttt e e e e e e e e e e e e e e e e e e e e e 19
Water Pressure ReduCing VAIVE...........oooiiiiiiiii e 21
Water Pressure Relief ValVE ... 22
AULOMALIC AIF VENT VAIVES. ...ttt erree e e e e e e e e e e e e eaee s mmme e e 23
Pumps: Installation and O@ing INStrUCHIONS.........coiiiiiiiiiii e 25
Dual Pump Specific INfOrmatiQn...............iiiiiiiii e eeeer e 30
Horizontal and Vertical EXpansion TanKS.........cccoiiiiiiiiiciceeeiciccee e eeeeeeeeeee e 35
Y8 o 10 o I U [0 [ 36
(€)Y oTo ] I ANE | (o I8 | I T PSSO PPSOPRTRR 37
FIo-Trex CombiNation VaAIVE..........coiiiiiiiiiei e ennnnnnes 39
BL SEAMUP FOMML ..t eren st e e e e e e e e e e et e e e e e s mnneeeeeeeeeeeennnnnnnnes 45
1Y 1T (=T g = U Tt T o o PRSP 47
Literature Change HiSIOY..........uuuueiiiii it eeeee e e e e e mnne e e e eeee 48

R53480T R e 1Q062A T



Safety

Attentionshould be paido thefollowing statements

NOTE - Notesare intended to clarify the unit installation, operation and maintenance.

A\ CAUTION - Caution statementsre given to prevenactions that may result i
equipmendamage, propertgamageor personal injury

A WARNING - Warning statementare given toprevent actions that could result
equipment damage, property damage, personal injury or death.

A\ DANGER - Danger statements are given to prevent actions that will result in equig
damage, property damage, severe personal injury or death.

A\ WARNING

ELECTRIC SHOCK, FIRE OR
EXPLOSION HAZARD

Failure to follow safety warnings
exactly could result in dangerous
operation, serious injury, death or
property damage.

Improper servicing could result in
dangerous operation, serious injury,
death, or property damage.

U Before servicing, disconnect all
electrical power to the furnace.
More than one disconnect may be
provided.

When servicing controls, label all
wires prior to disconnecting.
Reconnect wires correctly.

Verify proper operation after
servicing. Secure all doors with
key-lock or nut and bolt.

A\ WARNING
QUALIFIED INSTALLER

Improper installation, adjustment,
alteration, service or maintenance
can cause property damage,

personal injury or loss of life.
Installation and service must be
performed by a trained, qualified
installer. A copy of this IOM should
be kept with the unit.

A\ cAUTION
WHAT TO DO IF YOU SMELL GAS

Do not try to turn on unit.

Shut off main gas supply.

Do not touch any electric switch.
Do not use any phone in the

building.

Never test for gas leaks with an
open flame.

Use a gas detection soap solution
and check all gas connections
and shut off valves.




A\ WARNING

Electric shock hazard. Before
servicing, shut off all electrical power
to the unit, including remote

disconnects, to avoid shock hazard
or injury from rotating parts. Follow
proper Lockout-Tagout procedures.

A\ WARNING

FIRE, EXPLOSION OR CARBON
MONOXIDE POISONING HAZARD

Failure to replace proper controls
could result in fire, explosion or
carbon monoxide poisoning. Failure
to follow safety warnings exactly
could result in serious injury, death or
property damage. Do not store or use
gasoline or other flammable vapors
and liquids in the vicinity of this
appliance.

A\ WARNING

GROUNDING REQUIRED

All field installed wiring must be
completed by qualified personnel.
Field installed wiring must comply
with  NEC/CEC, local and state
electrical code requirements. Failure
to follow code requirements could
result in serious injury or death.
Provide proper wunit ground in
accordance  with  these code
requirements.

A WARNING

During installation, testing, servicing,
and troubleshooting of the equipment
it may be necessary to work with live
electrical components. Only a
qualified licensed electrician or
individual properly trained in handling
live electrical components shall
perform these tasks.

Standard NFPA-70E, an OSHA
regulation requiring an Arc Flash
Boundary to be field established and
marked for identification of where
appropriate  Personal  Protective
Equipment (PPE) be worn, should be
followed.

A\ WARNING
VARIABLE FREQUENCY DRIVES

Do not leave VFDs unattended in
hand mode or manual bypass.
Damage to personnel or equipment
can occur if left unattended. When in
hand mode or manual bypass mode
VFDs will not respond to controls or
alarms.

A\ cAUTION

Electric motor over-current protection
and overload protection may be a
function of the Variable Frequency
Drive to which the motors are wired.
Never defeat the VFD motor overload

feature. The overload ampere setting
must not exceed 115% of the electric
motors FLA rating as shown on the
motor nameplate.




A\ WARNING
UNIT HANDLING

To prevent injury or death lifting
equipment capacity shall exceed unit

weight by an adequate safety factor.
Always test-lift unit not more than 24
inches high to verify proper center of
gravity lift point to avoid unit damage,
injury or death.

A\ WARNING

Always use a pressure regulator,
valves and gauges to control
incoming pressures when pressure
testing a system. Excessive pressure
may cause line ruptures, equipment
damage or an explosion which may
result in injury or death.

A\ cAUTION

Door compartments containing
hazardous voltage or rotating parts
are equipped with door latches to
allow locks. Door latch are shipped

with nut and bolts requiring tooled
access. If you do not replace the
shipping hardware with a pad lock
always re-install the nut & bolt after
closing the door.

A\ cAUTION

PVC (Polyvinyl Chloride) and CPVC
(Chlorinated Polyvinyl Chloride) are
vulnerable to attack by certain
chemicals. Polyolester (POE) oils
used with R-410A and other

refrigerants, even in trace amounts,
in a PVC or CPVC piping system will
result in stress cracking of the piping
and fittings and complete piping
system failure.

. Use only with type of the gas approved

for the boiler. Refer to theboiler rating
plate.

. The unit is for outdoor use only. See

General Information section for more
information.

. Provide adequate cdyustion ventiation

air to the boiler If a vent duct extension
IS used, a clas Ill approved vent is
required

. Every unit has a unique equipment

nameplate with electrical, operational,
and unit clearance specifications.
Always refer to the unit nameplate for
specificratings unique to the model you
have purchased.

. READ THE ENTIRE INSTALLATION,

OPERATION AND MAINTENANCE
MANUAL. OTHER IMPORTANT
SAFETY PRECAUTIONS ARE
PROVIDED THROUGHOUT THIS
MANUAL.

. Keep this manual and all literature

safeguarded near or on the unit.



BL Base Model and Features Description

Model/FeaturédNumber
B L 050 3 0 A0 O0 O A 1 A 0 0 0 O 0 C
1 2 3 4 5 7 8 9 10 11 12 13 14 ° 15 16 17 18 19 20
BASE MODEL Digit 13: DESIGNATION

Digit 1, 2: SERIES AND GENERATION
BL

Digit 3, 4, 5: SIZE

050 = 500 MBH Boiler Capaty
075 = 750 MBH Boiler Capacity
100 = 1000 MBH Boiler Capacity
150 = 1500 MBH Boiler Capacity
200 = 2000 MBH Boiler Capacity
225 = 2250MBH Boiler Capacity
300 = 3000MBH Boiler Capacity
400 = 4000MBH Boiler Capacity
450 = 4500MBH Boiler Capacity
600 = 6000MBH Boiler Capacity

Digit 6: VOLTAGE

2=230V/Z | 6 0 Hz

3=460V/ 30/ 60Hz
4=575V/ 30/ 60Hz
8=208V/ 30/ 60Hz

Digit 7: INTERIOR PROTECTION
0 = Standard

Model Option A: STYLE
Digit 8:

0 = Standard Narrow Cabinet
A = Wide Cabinet

Digit 9, 10, 11: BLANK
000 = Standard

Model Option B: HEATING
Digit 12: TYPE

A = Natural Gas Fired Boiler

B = Propane Fired Boiler

1 =1 Boiler

2 = 2 Boilers
3 =3 Boilers
4 = 4 Boilers

Digit 14: STAGING

A =500 MBH Boiler Modulating High Flow
B = 750 MBH Modulating High Flow

C = 1000 MBH Modulating Higlrlow

D = 1500 MBH Modulating High Flow

E = 500 MBH Modulating Low Flow

F =750 MBH Modulating Low Flow

G = 1000 MBH Modulating Low Flow

H = 1500 MBH Modulating Low Flow

FEATURE 1: BLANK
Digit 15,16, 17, 18:
0000 = Standard

FEATURE 2: BLANK

Digit 19:
0 = Standard

FEATURE 3: BOILER ACCESSORIES
Digit 20:

0 = Standard

A = Glycol Boiler

B = Thermometers and Pressure Gauges

C = Glycol Boiler + Thermometers and Pressure
Gauges




BL Features Description

0 0
21 22 23

10

FEATURE 4: BLANK

Digit 21.:
0 = Standard

FEATURE 5: BLANK

Digit 22, 23, 24:
0 = Standard

FEATURE 6: BOILER PUMP

Digit 25: PUMP CONFIGURATION
O=Standard, No Boiler Pump

A =1 Pump/Barrel Std Eff, 1170 RPM

B = 2 Single Pumps/BarrelStd Eff, 1170 RM

C =dualArmPump/Barrel Std Eff, 1170 RPM

D = 1 Pump/Barrel Prem Eff, 1170 RPM

E = 2 Single Pumps/BarrePrem Eff, 1170 RPM
F =dualArmPump/Barrel Premium Eff, 1170 RPM
G =1 Pump/Barrel w/ VFB 1170 RPM

H = 2 Single Pumps/Barrel w/ 2 VFB4170 RPM
J =dualArmPump/Barrel w/ 2 VFDs 1170 RPM
K =1 Pump/Barre} Std Eff, 1760 RPM

L = 2 Single Pumps/BarrelStd Eff, 1760 RPM
M = dualArmPump/Barre} Std Eff, 1760 RPM
N = 1 Pump/Barrel Prem Eff, 1760 RPM

P = 2 Single Pumps/BarrePrem Eff,1760 RPM
Q =dualArmPump/Barret Prem Eff, 1760 RPM
R =1 Pump/Barrel w/ VFDB 1760 RPM

S = 2 Single Pumps/Barrel w/ 2 VFB4760 RPM
T =dualArmPump/Barrel w/ 2 VFDs 1760 RPM
Y = 1 Pump/Barret Prem Eff- 3520 RPM

Z = 2 Single Pumps/BarrelPremEff, 3520 RPM
1 =dualArmPump/Barrel Prem Eff, 3520 RPM
2 = 1 Pump/Barrel w/ VFD 3520 RPM

3 = 2 Single Pumps/Barrel w/ 2 VFD8520 RPM
4 = dualArm Pump/Barrel w/ 2 VFDs3520 RPM

Diqit 26: PUMP SIZE

0 = Standard, No Boiler Pump
A = Pump 4360 1.5B

B = Pump 4360 2B

C = Pump 4360 2D

D = Pump 4380 1.5x1.5x6

E = Pump 4380 2x2x6

Feature Number

K
25 26
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F = Pump 4380/4382 3x3x6
G = Pump 4380/4382 4x4x6
H = Pump 4380 1.5x1.5x8

J = Pump 4380 2x2x8

K = Pump 4380/4382 3x3x8
L = Pump 4380/4382 4x4x8
M = Pump 4380 5x5x8

N = Pump 43801382 6x6x8

P = Pump 4380 2x2x10

Q = Pump 4380/4382 3x3x10
R = Pump 4380/4382 4x4x10
S = Pump 4380/4382 6x6x10
T = Pump 4380/4382 8x8x10
U = Pump 4380 4x4x11.5

V = Pump 4380 5x5x11.5

W = Pump 4380 6x6x11.5

Y = Pump 4380 8x8x11.5

Z = Pump 4380 4x4x13

1 = Pump 4380 6x6x13

2 = Pump 4380 8x8x13

3 = Pump 4382 6x6x6

4 = Pump 4382 8x8x8

5 = Pump 4360 3D

Digit 27: PUMP MOTOR
0 = Standard, No Building Pump
A =0.50 hp

B =0.75hp

C=1hp

D=15hp

E=2hp

F=3hp

G=5hp

H=7.5hp

J=10hp

K=15hp

L=20tp

M =25 hp

N =30 hp

P=40hp

Q=50hp

R =60 hp

S=75hp




BL Features Description

B 0 0 E
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FEATURE 7: SERVICE OPTIONS
Digit 28:

0 = Standard

A = 115V Outlet, Factory Wired

B = 115V Outet, Field Wired

FEATURE 8, 9: BLANK

Digit 29, 30:
00 = Standard

FEATURE 10: POWER OPTIONS
Digit 31:

0 = Standard Power Block

A = Power Switch (225 Amps)

B = Power Switch (400 Amps)

C = Power Switch (600 Amps)

D = Power Switch (800 Amps)

E = Power Switct§1200 Amps)

FEATURE 11: SAFETY OPTIONS

Digit 32:

A = Boiler w/UL/FM/CSD-1 Certification

B = Boiler w/ IRl Gas Train

C = Boiler w/ IRl Gas Train and Proof of Closure
D = Option A + Low Water Cutoff

E = Option B + Low Water Cutoff

F = Option C+ Low Water Qoff

FEATURE 12: CONTROLS

Digit 33:
0 = Standard
B = Phase and Brown Out Protection

FEATURE 13: SPECIAL CONTROLS
Digit 34:

0 = MCS Controller

G = MCS Controller w/ Modem

P = MCS Controller w/ Bacnet PTP

Q = MCS Controller w/ Modbus

R = MCS Controller wN2

S = MCS Controller w/ Lontalk

T = MCS Controller w/ Automated Logic

U = MCS Controller w/ Bacnet PTP and Modem
V = MCS Controller w/ Modbus and Modem
W = MCS Controller w/ N2 and Modem

Y = MCS Controller w/ Lontalk and Modem

Feature Number

G 0 A c A
34 35 36 37 38

Z = MCS Controller w/ Automizd Logic and
Modem

FEATURE 14: COMPRESSION TANK

Digit 35: BLANK
0 = Standard

Digit 36: BOILER COMPRESSION TANK
0 = Standard (No Compression Tank)
A = AX-15V

B = AX-20V

C = AX-40V

D = AX-60V

E = AX-80V

F = AX-100V

G = AX-120V

H = AX-180V

J = AX-200V

K = AX-240V

L = AX-260V

M = AX-280V

N = 1006L

P = 1206L

Q =16006L

R = 20006L

FEATURE 15: OPTION BOXES
Diqit 37:

0 = Standard

A = 2ft. Option Box

B = 4ft. Option Box

C = 6ft. Option Box

D = 8ft. Option Box

E = 10ft. Option Box

F = 12ft. Option Box

FEATURE 16: CABINET OPTIONS

Digit 38:
0 = Standard
A = Vestibule Heating (Electric)

FEATURE 17: CABINET OPTIONS

Digit 39:
0 = Standard
A = Access Door Windows




BL Features Description

FEATURE 18: CUSTOMER CODE

Digit 40:
0 = Standard

FEATURE 19: CODE OPTIONS
Digit 41:

0 = Standard ETL U.S.A. Listing

A = MEA New York

H=ETL U.S.A. + Canada Listing

FEATURE 20: BLANK

Digit 42:
0 = Standard

FEATURE 21: BLANK

Digit 4\3:
0 = Standard

FEATURE 22: BLANK

Digit 44:
0 = Sandard

FEATURE 23: TYPE

Digit 45:

B = Standard AAON Gray Paint

U = Special Price Authorization + Special Paint

X = Special Price Authorization + AAON Gray Paint

10

Feature Number

0

42

43

44

X



General Description

AAON BL Serieshoilersare complete self
contained liquid heating units. They are
factoryassembled, wirednd runtested.

Unpacking
When received, the unit should be checked
for damage that might have occurred in
transit. If damage is found it should be noted
on the carrieros
i nspection by
in writing at once.

Also check the unit nameplate to ensure the
correct model sizes and voltage have been
received to match the job requirements

A\ WARNING

Coils and sheet metal surfaces

present sharp edges and care must

be taken when with

equipment.

working

A\ WARNING

Failure to observe the following
instructions will result in premature
failure of your system and possible
voiding of the warranty.

Ow n e infosnation

A\ WARNING

Improper installation,
alteration, service or maintenance
can cause property damage,
personal injury or loss of life.
be

adjustment,

Installation and service must
performed by a qualified installer. A
copy of this IOM should be kept with
the unit.

Warning

A ailkre to observe the following

instructions will result in premature failure
of your system, and possible voiding of the

alteration, service or maintenance can cause
property damage, personal injury loss of
life. Installation and service must be
performed by a qualified installer, service
agency or if gas fired units, the gas supplier.
Refer to installation instructions provided
with the unit and this manual.

Wiring Diagrams

A complete set of unit ggific wiring
diagrams in both ladder and poiotpoint
form are laminated in plastic and located
inside the control compartment door.

General Maintenance

When the initial startup is made and on a
periodic schedule during operation, it is
necessary to prm routine service checks
on the performance of thmiler.

Boilers

A Boi | ppmping @mackades are factory
installed.

A The boiler systems
pumping packages as described in the
following section. There can be4lboilers

in parallel and each boiler has its own
primary pump. The heating loop must be
designed to return at least 120°F water to the
boiler during normal operation. Failure to
return 120°F water to the boiler will create
condensation, which will reduce the life of
the heat exchanger and void the boiler

11

warranty.

A Never cut off the main

unit, except for complete shutdown.

A Al ways control the s

building management systemor control

panel, never at the main power supply

Fr e i(exeept fog jemargencyaor rfas complste  f o r

car ri er dhytdogryobthersysttMoul d be made

A | mproper install ati

C



warranty.  See unit submittal for unit constant flow rate in order tmaintain water
specific piping schematics. See the boiler temperature through the boileand the

Al nstall ati on, Op e r a secondary, variahted flow Soep;, \prowdes

Il nstructionso that i swaterncac theubdilelidg. Whettwo lobps are uni t
for specific information about the boiler coupled via a water line that compensates
manufactued by Thermal Solutions. for exaess flow in either loop. As the flow

A Once the boil er i s ingthevsecondamy loomcneasssi abaveael | t he

boiler secondary pump will be activated and flow in the primary, excess flow bypasses

the AAON controls package will stage the building loop and circulates through the

boilers as necessary to maintain the leaving primary loop. If on the other hand, the flow

water temperature setpoint. in the secondary loopdecreases belowhe

A~ The AAON comilraleo s piraagy boapgflew will bypass the btar.

control the speed of the secondary pumpin A The secondary pump has

the boiler system to maintain diffete guide, combination valve, and isolation

pressure across the pump. valve, similar to the primary pump, with the
addition of an air separator to remove any

Primary/Secondary Pumping air that is entrappedhithe water.

A WwWater enters the u®i tSeandixfe additonaltnforationen ur n

water piping, and then travels through installation, operation and maintenance of

suction guide with sainer. The end of the pumps.

suction guide is removable for strainer

access. The strainer assembly is composed Make-up Water

of two parts, the operational strainer, and the A A Cc i tup watem koenection is
startup strainer, (located inside the provided to replace water that is lost from
operational strainer) which is to be removed the system.

24 haurs after stadp. A Gl ycol uni ts require
A The pump is I nst al (opiahal factoty enstiéed torhfield installed) i o n
guide, and before a combination valve (Flo  to replace fluid that is lost in the system.
Trex). This combination valve acts as Makeup water should not be added to
isolation valve, check valve, and flow  glycol applications as this would dilute the
balancing valve. The boiler is placed after glycol concentration and thereby increase
the combination valve in éhwater circuit. the freezing temperature of the fluid.

A The primary/ secondadr yT h e-upmvatér eanectiongst provided
provides variable flow to the system. It  with a backflow preventer that has isolation
consists of a constant flow pump for the valves on the inlet and outlet for service.
boiler, and a variable flow pump for the The chart below shows the pressure drop
building. The AAON controls package versus flow rate for the backflow preventer.
senses differential pressure across the pump

with pressire transducers installed at the 34" (20mm) D09M3QT

kPa psi

suction and discharge, and varies the speed 27 0

of the pump using a VFD in order to 165 24 e

maintain a given differdral pressure across 124 18 =TT

the pump. B3 12

A The primary/seconda “; E

is essentially composed of two piping loops ap 02 8 10 14 18 22 26 30 34 3 42 46 gom
. 076 23 38 53 68 84 99 114 129 144 180 175 Ipm

cowled together. The primary loop has a 75 15 Tps

2.3 48 mps

12



A There
backflow preventer. This valve reduces the
city water pressure to maintain the operating
pressure of the system. This valve is
adjustable from 135 psig with a factory
setting of 30 psig. The system pressure
varies with the height of the system. The
pressureeducing valve setting should be set
so that the pressure at the high point in the
system is high enough to vent air from the
system (usually 4 psig). There should be air
vents at all parts in the system where air
could be trapped. If the pressure is high
enough throughout the system, flashing
could occur in the piping or the pump could
cavitate. There is an isolation valve on the
inlet and outlet of the pressureducing
valve for service.

A The pressure redu
system at a reducedte. There is a bypass
around the pressure reducing valve for the
initial fill of the system to increase the initial
fill speed. After the initial system fill, this
valve should be closed.

Expansion Tank

A As the water
increases, the volume that water displaces
increases. In order to compensate for these
expansion forces, an expansion tank must be
used. AAON uses a pagressurized
diaphragm expansion tank that is preset for
12 psig.

A The f @amageopregsure maged

to be field adjusted. The tank must be-pre
charged to system design fill pressure before
placing into operation. Remove the pipe
plug covering the valve enclosure. Check
and adjust the charge pressure by adding or
releasing air.

A 1 f t h ebeenyiled, thertank must
be isolated from the system and the tank
emptied before charging. This ensures that
all fluid has exited the diaphragm area and
proper charging will occur.

-reducimg valve afteisther e A

CRressyre RelieflValve

tempe

| f -dhdrge adjustraent is necessary,
oil and water free compssed air or nitrogen
gas may be used. Check the -pharge
using an accurate pressure gauge at the
charging valve and adjust as required.
Checkthe air valve for leakage. If evident,
replace the Schrader valve core. Do not
depend on the valve cap toatdhe leak.
After making sure the air charge is correct,
replace the pipe plug over the charging
valve for protection.

A Purge air from
into operation. All models have system
water contained behind the diaphragm.

A 1t mended that thenpreharge be
checked annually to ensure proper system
protection and long life for the vessel.

fills t he
AAON installs the required pressure relief
valve in the unit. This valve is set at 125
psig. The chart below shows ihlgressure
versus capacity for this pressure relief valve.
See appendix for additional information.

Capacity (530C)
| pel bars n
00 20.7 T
275 18.9 | —
250 1.2
© 225 155 S
3 200 118 {13, 19man}
g 173 121 .
| — o P
& 150 103 =1 115, 10mem)
= 125 88
LI T
= 15 52
0 3.4V
2% 17}
0 H W 15 20 25 W 35 40 gpm
19 38 51 76 85 114 13131 152 Ipm
¥ = Set Paint Floww

Automatic Air Vent

There is an automatic air vent installed at the
high point of the system inside the pumping
package compartment. The air ventveal
must be in the proper position for operation.
Ensure that the small vent cap is loosened
two turns from the closed position, allowing
air to be vented from the system. It is

13
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advisable to leave the cap on to prevent the pressure gauge is irrelevant in the
impurities from entering the valve.See calculation of the differential pressure.
appendix for additional information.

Pipe Insulation
Dual Pumps The water piping and components on_B
A When redundant p u mymits nwith pusnping epackages eade, not
factory installed dual pumps or two single insulated at the factory. Insulation should be
pumps can be ordered. A dual pump is a installed on the water piping after the system
pump with two independent motors and has been checked for leaks.
pumps in a single casing. This dual pump
has a swing sphflapper valve in the | nstallation
discharge port to prevent liquid recirculation

when only one pump is operating. Isolation Lifting and Handling

valves in the casing allow one pump to be R "t ¢ aibslae ssedtad hoist the unit
isolated and removed for service while the they must be the same length and care
other pump is still operating. _ _ should be taken to prevent damage to the
A Wh eumdant puchping is required with . pinet

high flow rates, AAON will install two A Before lifting unit

independent pumps in parallel. Each pump  aterial has been removed from unit.

will_have its own suction guide/strainer,  gecyre hooks and cables at all lifting points/
combination valve, and isolation valves. lugs provided on the unit.

A The AAON controls PRCKGIEG oI Iplusanc’tipvua|t|e or

the pump when theunit is given a run anything other than its base.
command. If the controls do not recognize

flow in 60 seconds, the second pump will be I

activated and an alarm signal will be
generated. If the second pump does not
activate, the cooling will be locked out.

See appendix for additionainformation '

regarding dual pumps. '

Pressure Gauges and Thermometers
Pressure gauges and thermometers are
available as a factory installed option.
Thermometers are installed on the inlet and
outlet of the unit. One pressure gauge is
installed at each pum This pressure gauge

is connected in three places to the water
piping before the suction guide/strainer, Boiler Placement

after the suction guide and before the pump, A The AAON iBdesigse foi e s

anld aft(;:r thehpufnlﬁ. Thert_a tIS ?Is_o al rtleetﬂle outdoor applications and mountingt
valve at each of tnese points 1o Isolate the ground level or on a rooftop. It must be

pressure. Tameasure the pressure at any  j1acaq on a level and solid foundation that

giv_en point, open the needle valve at that has been prepared to support its weight.
point and close the other two needle valves. When installed at ground level, a epiece
One gauge is used so that the calibration of ’

UNIT MUST BE RIGGED AT ALL
MARKED LIFTING POINTS (Typical)
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concrete slab should be used with footings
that extend below the frost line.

Senvice Clearances

maximum gas train inlet pressure for all
boiler sizes is 5 psig. The minimum gas
train inlet pressure for the 500 MBH boiler
is 7 inches of water column, and for all other
boilers, 5 inches of war column.

LOCATION UNIT SIZE A carefully consider z_alll current an_d future
All BL Units gas usage. Thillowing table details the
Back 100" input rate for each boiler unit.
Front 100" A Gas connection si
Left Side 100" rating.
Right Side 100"
Top UNOBSTRUCTED Rated Input*
. . Rated Capacity (CFH)
Water Connection Boiler Size Natural LP/Propane
Connect the BL Seriesupply and return 500 MBH 500 200
water lines. The connection size is listed on 750 MBH 750 300
the unit rating sheet, @hg with thedesigned 1000 MBH 1000 400
volumetric flow rate. The Maximum 1500 MBH 1500 600

operating pessure for the AAON BL Series
Boileris 125 psi.

A\ WARNING

The chiller must be operated with
liquid

flowing the

evaporators.

through

A\ cAUTION

PVC (Polyvinyl Chloride) and CPVC
(Chlorinated Polyvinyl Chloride) are
vulnerable to attack by certain
chemicals. Polyolester (POE) oils
used with R-410A and other

refrigerants, even in trace amounts,
in a PVC or CPVC piping system will
result in stress cracking of the piping
and fittings and complete piping
system failure.

Gas Connection

A'Size gas piping to supply the unit with
proper pressure when all gas consuming
devices in the hlding connected to the
same gas system are operating. The

*Note: Indicated Rating is for sea level
conditions.

For additional information regarding the gas
piping  connection, see the boiler
Al nstall ati on,
Instr u c t that areintluded with the unit
for specific information about the boiler
manufactured by Thermal Solutions.

Boiler Exhaust Connecton

In addition to gas connection installation,
each boiler requires installation of the
exhaust vent piping antdhlet vent hood.
The exhaust panel with chimney cutout is
removed for shipping, anceplaced with a
shipping cover.

Remove the shipping cover and attach the
exhaust panel shipped with the unithen
the exhaust panel is securely fastened with
sheet metascrews, locate the exhaust piping
that is also shipped along with the unit. The
exhaust piping that must be attached to the
internal exhaust vent piping includes the
vent length, 90 degree elbow and rain cap.

15
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Examine all cemponents prior to
installgion. The female end of each vent
pipe component incorporates a sealing
gasket and a mechanical locking band.

| Exhaust Shipping Cover

Intake Shipping Cover

Intake and Exhaust covers are in place
for shipping. These must be removed and
external intake/exhaust components must
be installed prior to boiler operation.

16

Exhaust Panel

Vent Length - \|;\
-
(11
Intake Pipe 4.

Intake Vent

Condensate Drain

Gaskets must be in proper position or flue
gases could leak.



A WARNING

FAILURE TO FOLLOW PROPER
JOINT CONNECTION PROCEDURE
MAY RESULTIN CARBON

MONOXIDE GAS POISONING DUE
TO FLUE GAS LEAKAGE

Securely fasten the vent pipe joints
according to the following procedure

1. Insert the male end into the female
section. Push the units together and turn
them until the bead of the male end is seated
against the flared end of the female section.
This creates the necessary airtight seal.
Align the seams on the vent lengths and
orient them wupward in all horizontal
applications.

2. Tighten the locking band withraut driver
until snug plus 1/4 turn.

Before proceeding, recheck all joints and

ensure that all male sections extend to the
top of the flared female end and all

clamps are tightened.

CORRECT

Male/Female
Fully
Engaged

Stop bead on male end must be pushed
directly against the flared eraf the female
end. When checking the inside of the joint,
the gasket is fully covered and out of sight.

INCORRECT

Male/Female
NOT Fully
Engaged

Boiler Intake Connection

Remove the intake shipping cover. The
round collar on the back of the intake vent
passes through the cabinet wall and slide
over the crimped end of the air intake pipe
inside the unit. This joint should be secured
with aluminum foil tape. The outer flange of
the wall vent is fastened to the outer wall of
the cabinet using sheet metal screws.

Access Doors

A A | oc k aldot i® proaided ® she
compressor and electrical compartment. A
separate access door is also provided to the
evaporator/heat exchanger compartment.

A A light switch s
compressor control compartment.

Electrical

A The single point
connections are made
control compartment.
AThe microprocessor control furnished with
the unit is supplied with its own power
supply factory wiredto the main power of
the BL

ACheck the unit data plate voltage to make
sure t agrees with the power supply.
Connect power to the unit according to the
wiring diagram provided with the unit.

A The power and control wiring may be
brought up through the utility entry. Protect
the branch circuit in accordance with code

elegtal power
in the electrical

17



requirements. @ntrol wires and power
should not be run inside the same conduit.
The unit must be electrically grounded in
accordance with the current National
Electric Code.

APower wiring is to the unit terminal block
or main disconnect. All wiring beyond this
point has been done by the manufacturer and
cannot be modified without effecting the
unit's agency/safety certification.

A WARNING

Hectric shock hazard. Can cause Injury or deaih.
Before atternpting fo perform any sevice or
mainlenance, turn the electrical power to unit to

OFF at disconnect switch(es). Unit may have
mulliple power supplies.

Note: Startup technician must check
motor amperage to ensure that the
amperage listed on the mtr nameplate
is not exceeded.

Startup

Pre Startup

After the installation and immediately
before the startup of the boiler be sure that
these items have been checked.

1. Verify that electrical power is available to
the unit.

2. Verify that any remote stop/start device
connected to the boiler cwoller is
requesting the boiler to start.

3. Verify that liquid flow is present through
the boiler from the building.

4. There should be a building load of at least
25% of the boiler capacity in order to
properly check operation.

5. With the main power stech off, review
the Controller Manual provided with the
boiler. Understand the keypad functions,
how to set the leaving water temperature
setpoint and how to initiate the Run State.

18

While performing the Startup, use the BL
Startup Form at the rear of thimoklet to
record motor amps and any additional
comments.

Startup

AUse the General Check List at the top of
the Form to make a last check that all the
components are in place, water flow is
present, and the power supply is energized.
A Using the kepad, individually set the
outputs in AManual
closure.

A\ CAUTION

On three phase units the rotation must be

checked on ALL MOTORS.

Cycle on all boilers to make surdely
operating within tolerance.

A Use BL Startup Form to
observations of boiler amps
AWnhen all is running properly, place the
controler in the Run mode and observe the
system until it reaches a steady state of
operation.

record

Note For more information on
programming the controller refer to the
Control Manual provided with the BL.

A CAUTION

Before leaving Installction, a complete
operating cycle should be observed

to verity that all components
are functioning property.

Servicing and M aintenance

General
A Qu al i tiansustipeform routine
service checks and maintenance.

Ono



Lubrication AAON
A Al original mo t o rV8arrargyn Skrvich, amal PdrtsDgpartmentr e
furnished with an original factory charge of 2424 S. Yukon Ave.
lubrication. Certain applications require  Tulsa, OK 74107
bearings be rubricated periodically. The Ph: 9185832266
schedule wil vary depending on operating Fax: 9183826364
duty, temperature variations, or severe www.aaon.com
atmospheric conditions.

Note: Before calling, technician should have
A Bear i ng s-lubsidateduat normdd e moelel and serial number of the unit
operating temperatures, but not when available for the serviceepartment to help
running. Rotate the motor shaft by hand and answer questions regarding the unit.
add only enough grease to purge feals.
DO NOT OVERLUBRICATE.

Service

If the unit will not operate correctly and a
service company is required, only a
company with service technicians qualified
and experienced in both boilers and
pumping systems are permitted to service
the systems todep warranties in effect. If
assistance is required, the service technician
must contact AAON.

Replacement Parts

Parts for AAON equipment may be obtained
from AAON at www.aaonparts.com. When
ordering parts, reference the unit serial
number and part number

18
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Water PressureReducingValve @ @. D%J
Standards Na

Water Pressure Reducing Valves are Meets requirements of ASSE Standard
designed to reduce incoming water pressure 1003; (ANSI A112.26.2); CSA Standard
to protect plumbing system components and B356; Southern Standard Plumbing Code

reducewater consumption. and listed by IAPMO.

Teflon® is a registered trademark of E.I.
Overview Dupont de Nemours & Company
A Standard construction includes Z3 sealed

spring cage and corrosion resistant adjusting CALIFORNIA PROPOSITION 65 WARNING
cage screws for outdoor/waterworks pit WARNING: This product contains chemicals

installations known to the State of California to cause cancer
A Integral stainl ess and hirth defects or other reproductive harm,
A Re pl aceabl e seat mo c|(California law requires this warning to be given
A Bronze @iondy constru to customers in the State of California,)

tn

(@]

A Serviceabl e i n line For more information: www,watls,com/propba
A Hi gh temperatur e resistant reinforced
diaphragm for hot water _ Capacity
Low pr es s B3ps (691 @419 e wapsi  Sizes %A%, %", 1" (15, 20, 26mm)
kPa) = 11225
_? 1)'l!| :Il,:‘l '|l
Materials E W 7 /
Body: Bronze S s A LA L7
Seat: Replaceable stainless steel g / /.f pd
Integral Strainer: Stainless steel a 6910 7 <
- . - "D
Dlaphragm. Reinforced E3M & s /%
Valve Disc: EPDM ‘E y. 2
00
0 10 20 30 4 50 gpm
0 38 76 114 152 190 Ipm

M aintenancel nstructions

Seat Gasket To clean straingr remove the bottom plug
and pull out strainer.

Diaphragm Union G
(for

models Adjustment
To adjust pressure setting, loosen the lock
nut and turn the adjusting bolt clockwise to
increase pressure, counter clockwise to
decrease pressure.

. | Note: Use a pressure gauge downstream to

Disc oz B M adjust and verify the pressure setting.

Strainer Plug
Gasket Strainer screen
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Troubleshooting exceeds 150 psi, or a check valve or
High System Pressure backflow preventer is installed in the supply
If the downstream system pressure is higher piping. To determine if thiss the result of
than the set pressure under no flow thermal expansion, try briefly opening the
conditions, the cause could be thermal cold water tap. If thencreased pressure is
expansion, pressureeap or dirt/debris on caused by thermal expansion, the pressure
the seat. Thermal expansion occurs will immediately be relieved and the system
whenever water is heated in a closed system. will return to the set pressure.

The system is closed when supply pressure

DimensionsWeights:

MODEL  SIZE(DN) DIMENSIONS WEIGHT
A A & c D G Et Es F*
n.mm in. mm in. mm in. mim n mm | mm | R mp | R omm | mm | i mm bs.  kgs
Us-Z3/ . B , ] ,
e o020 | 5% 1307 | 6% 1570 | BM 1587 6% 1746 |17 47.6| 3% 880 | % 427 |% 10 | {116 2001 | 5 23

Water PressureRelief Valve

Overview

AASME Rated, Design Certified and Listed

by C.S.A

A Used for protection agai nst excessive

pressure on domestic storage tanks or

tankless water heaters, the pressure relief

valve has no temperature relieving element.

AsSt andard setting, 125 psi Size 304" x 3u4"
(20mm x 20mm).

A ASME construction and is tested, l i sted
and certified by the National Board of Boiler

and Pressure Vessel Inspectors.
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cleaning

Spring Loaded
Lever

ANSI Z21.22 ARelief V Vacuum

Supply Systems. 0
DESGN CERTIFIED and listed by C.S.A. Venting Air

Automatic Air Vent Valves Operating Range

Minimum working pressure: 1.45psi (10

A Aut omat i c Air VentkPa)val ves provi de

Breaker I

automatic air venting for hot or cold water ~ Maximum working pressure: 150psi (10

distribution systems. These vents purge air bars)

that may be in the water system. Temperature Range: 337F 240°F (5°Ci
A The vent val vatuaet i 11162C¢s a fl oat t o
the valve plug which is located at the top of

the valve. Once the air is displaced and the

system pressure is sustained, the valve plug Performance:

seals and prevents any water from escaping Amount of Air Vented

from the system. 1.50

A The float vent can a n
vacuum device since it will permit air to 125

enter the system when it must be drained. It

can also be installed to permit the separation 1.00

and dispersal of air while fluid is actually

circulating in the system. E .75
w
Overview 50
A Body and cover are b 1
A Adntrwith silicone rubber seal o5
A I mpurities do not wus ) ct
maximum float line of water is always lower 0
than the valve seal 25 50 75 100 125 150
A Fl oat i s high t em Psl int
polyethylene
A Suitable for use with glycol systems

23

ACan be di s ispschiomlahde d f

ant i

on

o

a



Performance curve details the quantity of air
vent ed Ibyatt h¥ée mtFo
pressure in the system

Note: In order to get the best results in
venting air from risers, use connecting pipes

of at | east 1u2" di amet
Vent o valves and instal
Installation

When the air vent valve is installed as
shown, the air will not be vented while the

fluid is circulating in the system, but it can
vent when the system is shut off.

The figure below shows the installation of
the vent valve for the venting of air while
the fluid is circulating in the system and the
required increase in pipe size in order t
obtain proper separation of air from water.

2.5 times pipe D
10 = Inside Dimensions
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The valve should be mounted only in a
a c c vertichl posgfionta®its vpbration is based on
the vertical movement of the float.

While the air vent valve is in operation, back
off the small vent cap two tos. This is the
proper operating setting which will allow air
to be vented from the system. It is advisable
to leave the cap on to prevent impurities
from entering the valve.

Maintenance

No maintenance is normally necessary.
However, if the FV4AML1 isdisassembled for
inspection or cleaning it is important that
when reassembling to ensure that the spring
loaded lever properly engages under the
float collar



Dimensionsi Weights:

Pumps: I nstallation and Operating
I nstructions

Introduc tion

This document contains specific information
regarding the safe installation, operating and
maintenance of Vertical thine pumps and
should be read and understood by installing,
operating and maintenance personnel. The
equipment supplied has been desd and
constructed to be safe and without risk to
health and safety when properly installed,
operated and maintained. The instructions
following must be strictly adhered to. If
clarification is needed on any point please
contact Armstrong quoting the dapment
serial number.

O

Where under normal operating conditions
the limit of 68°C/155°F (Restricted Zone)
for normal touch, or 80°C/176°F
(Unrestricted Zone) for unintentional touch,
may be experienced, steps should be taken
to minimize contact or warnperators/users
that normal operating conditions will be
exceeded. In certain cases where the
temperature of the pumped liquid exceeds
the above stated temperature levels, pump
casing temperatures may exceed
100°C/212°F and not withstanding pump
insulation techniques appropriate measures
must be taken to minimize risk for operating
personnel.
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