


































































































Contractor:

P.O.:

Engineer:

Legend Series
2 - 6 Tons 60Hz

YWGterturnaceZAN

Project Name:

Unit Tag:

Wiring Schematics cont.

Smarter from the Ground Up™

208-230/60/1 X13 ECM cont.

Auxiliary Electric Heat Power
208-230/60/1 o . X13 MOTOR LOW VOLTAGE CONNECTIONS
With optional Field Installed ' EA' Model | TAP-1 TAP2 | TAP-3 | TAP4 | TAP-5
Series Auxiliary Electric Heat Low |Med.Low| Medium | Med. Hi | High
Typical schematic shown LS024 | BLUE RED TAN
LS030 BLUE RED TAN
LS036 BLUE RED TAN
LS042 BLUE RED TAN
LS048 BLUE RED TAN
LS060 BLUE RED TAN
LS070 BLUE RED TAN
WIRE
CALL DESCRIPTION
COLOR
BLUE G FAN
RED Y1 1ST STAGE H/C
GRAY Y2 2ND STAGE H/IC
TAN W AUXLIARY HEAT
Pink Bk |
ER1
Yel Gray
L_o{ ’—O 1 Factory Setup DIP SwitchesSW1)
NO DIP Switc " “OFF" | won Positi
Gray Number Description Position ON" Position
o Service Test Mode
Q|- ER2 Onthe control allows field selection of "NORMAL" or "TEST" operational modes, Test Normal Speed
. | SW1- 1 | mode accekerates most timing functions 16 times t allow faster roubleshooting. Test | TestMode | “opetaey
il mode also allows viewing the status of the faultinputs on the LED display
— de also al jng the "CURRENT fthe faul the LED disp
@ | [ No | | BK Freeze Detection Setting 0P e
v | RS [sw1-| 2 | This DIP swich alows field selection of low source water thermistor fauit sensing for 5°F) 0°F)
_,l S "WELL' water 30 F) or "LOOP" (15°F for antifreeze protected earth loops
@~ I\-I wT [SWT 3| Nt Available NA__| Normal Operation
o -
wi 1/0 Display Mode
11 07‘ }—O—-—’ swi-| 4 | This DIP swich enables Input/Output Display or Status/Current Faut on LED Board é??“é’“»?ﬂ!‘e F:u‘f‘;;’fa“”a”; ’
@ 11 NO Refer to SW2 for operation and postioning pay pay
w2 | | [SW1-] 5 | Not Available N/A Normal Operation
LED Display (On LED Board) ksatusor ] Current Fauit or
B 11 ERt Pink HE4 T4 SW2 This DIP switch enables Normal Status o Input display mode in the *OFF " postion andf i >/ Mg o] Outout Display
— ] Current Fault or Output display mode in the "ON" position. pay Mode
! o—|
11 P2 1 NO
NOTE 7 (- alalalalala
11 Operational Logic Table
11 o10 T EA Seres PCB Mode | Inputs | Fan | Comp | RV
1 ——_— Htg Y Auto | ON OFF
dg Y0 | Auo | ON ON
[ T FanOnly| G2 | ON | OFF | OFF
L= — Bt = = —— —
|
— — - — —White=—= — — — —
Notes:
1- Swap blue and red leads for 208V operation
— 2- Requires common connection or 24 VAC for activation
. e o e e e e o -t - - w@ 3 - Wires are removed when Auxiliary Heat is installed.
r H Event N°5'"'a| 'tw“de I;s' M°:° 4 - Buss lugs L1 and L2 can be removed and dual power wire sets
M Optional Internal ! Power On Dela [ntes seconds connected directly to box lugs L1, L2, and L3, L4.
| Hot Water Generation Pump i [Compressor O" Delay 10seconds 2 seconds 5- Refer to the X13 Motor Low Voltage Connection Table
M NOTE 8 Compressor Minimum On Time 2minutes 5 seconds )
] . Compressor Short Cycle Delay Bmines T5se00nds. 6 - Wire is provided with the unit but not connected to the X13 motor.
i -\ e Bl ! Blower Off Delay 30 seconds 5 seconds 7- Wires are provided with the unit but not connected.
. DHW | Fault Recognition Delay — High Pressure. Less than1 second | Less than1 second 8 - Wire not connected at factory, connect to T1 for DHW pump operation.
NG . StartUp Bypass- Low Pressure 2minutes 0 seconds
. ‘—‘*P"—‘ ‘—O’VO—B‘UG—] ] Faull Recognition Delay — Low Pressure 30seconds 30seconds
] | Start Up Bypass. Low Water Col Limt 2minutes 0 seconds
0 Hot Water TZ§ T 8 ! [Faull Recogniion Delay — Low Water Col Limit 30seconds 30seconds Leg end
b Limit Switch cc | Faull Recognition Delay — Condensate Overfiow. 30seconds 30seconds
! | Factory Low Voltage Wiring @ Thermistor
] . LED Display Mode Table Factory Line Voltage Wiring
 JgN L g g S R | Status Display Mode Field Low Voltage Wiring @ Relay Coil
LED | SW-4 On SW20iT Field Line Voltage Wiring
Drain__| Drain Pan Overflow Lockout Optional Block o0 Switch- Condensate Overflow
Water Fiow | Freeze Detectionloop <= 15°F, Well <= 30°F) DC Voltage PCB Traces Switch- High pressure
P Field Zone Sensor Wi ox0 -
X13 MOTOR BLOWER TABLE '::: E::: rﬂ:;::::stsf:ﬂ emaldoncion Switch-L
“=xQ witch- Low pressure
TAP-1 | TAP2 | TAP3 | TAP4 | TAPS e e e Quick Connect Terminal °
MODEL| ESP Low [Med. Low| Medium | Med. Hi | High Status | Microprocassor Valrolon”
(cfm) | (cfm) | (cfm) | (cfm) | (cfm) | DHW Limit_| Not Used Field Wring Lug Polarized connector
LS024{ 0.3 480 670 740 800 890 HWD | SW2 Status(Off=Down Position, On=Up Position)
Ls030 | 0.3 680 870 920 1040 1140 Diagnostic Display Modes round
LS036 | 03 720 1020 1070 1150 1190 Current Fault Display Mode Inputs Display Mode | _Outputs Display Mode = offo Capacitor
Lso42 |05 1100 1310 1410 1520 1640 =) 'SWi-4 O, SW2 On 'SWI-4 Off, SW2 Off 'SWI4 Off, SW2 On HHF Relay Contacts- NO., NC.
LS048{ 0.5 1190 | 1450 [ 1580 [ 1690 1870 Drain__] Drain Pan Overflow Lockout Y Compressor B Circut Breaker e  Fuse
LS060 0.5 1540 1750 1880 2010 2210 Water Flow J Low Water Coil Limit Lockout G Fan CC - Compressor Contactor
Lso70| 05 1560 1790 1900 2030 2230 High Press | High Pressure Lockout 0 Reversing Valve CO - Condensate Overflow Sensor < Jumper Vire
Low Press | Low Pressure Lockout ES ES ES - Emergency Shutdown
Air Flow | Not Used NS NS HP —High Pressure Switch ES - Emergency Shutdown
Status_| Not Used. 1S 1S tg - ";“W P’ESS:"E( SW“SC" NS - Night Setback
DHW Limit_| Not Used Not Used Not Used BB B g T e LS- Loadshed
v = - ~ Blower Relay
W2 = 0n SW2 = Off SW2=0n RV - Reversing Valve Coll
*Flashing Status Light Indicates the Board is Functioning Properly A Solid ‘On” Indicates a Board Malfuncion
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WaterFurnace works continually to improve its products. As a result, the design and specifications of each product at the time of order may be changed without notice. Please contact WaterFurnace at 1-888-929-2837 for latest design and
specifications. Purchaser’s approval of this data set signifies that the equipment is acceptable under the provisions of the job specification. Statements and other information contained herein are not express warranties and do not form the
basis of any bargain between the parties, but are merely WaterFurnace'’s opinion or commendation of its products. The latest version of this document is available at www.waterfurnace.com.
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Engineering Guide Specifications

General

Furnish and install WaterFurnace Water Source Heat
Pumps, as indicated on the plans. Equipment shall be
completely assembled, piped and internally wired.
Capacities and characteristics as listed in the schedule
and the specifications that follow. The reverse cycle
heating/cooling units shall be either suspended type with
horizontal air inlet and discharge or floor mounted type
with horizontal air inlet and vertical upflow air discharge.
Units shall be AHRI/ISO 13256-1 certified and listed by

a nationally recognized safety-testing laboratory or
agency, such as ETL Testing Laboratory. Each unit shall be
computer run-tested at the factory with conditioned water
and operation verified to catalog data. Each unit shall be
mounted on a pallet and shipped in a corrugated box or
stretch-wrapped. The units shall be designed to operate
with entering liguid temperature between 20°F and 120°F
[-6.7°C and 48.9°C].

Casing and Cabinet

The cabinet shall be fabricated from heavy-gauge
galvanized steel and finished with corrosion-resistant
powder coating. This corrosion protection system shall
meet the stringent 1000 hour salt spray test per ASTM
B117. The interior shall be insulated with 1/2 in. thick,
multi-density, cleanable aluminum foil coated glass fiber
with edges sealed or tucked under flanges to prevent
the introduction of glass fibers into the discharge air.
Standard cabinet panel insulation must meet NFPA 90A
requirements, air erosion and mold growth limits of UL-
181, stringent fungal resistance test per ASTM-C1071 and
ASTM G21, and shall meet zero level bacteria growth per
ASTM G22. Unit insulation must meet these stringent
requirements or unit(s) will not be accepted.

One (horizontal) to two (vertical) blower and three
compressor compartment access panels shall be ‘lift-out’
removable with supply and return ductwork in place.

A duct collar shall be provided on the supply air opening.
Standard size 1in. [2.54 cm] MERYV 8 filters shall be
provided with each unit. Units shall have a return air filter
rack that is field convertible from 1in. [2.54 cm] to 2 in. [5.1
cm]. The vertical units shall have a removable insulated
divider panel between the air handling section and the
compressor section to minimize the transmission of
compressor noise and to permit operational service testing
without air bypass. Vertical units shall be supplied with left
or right horizontal air inlet and top vertical air discharge.
Horizontal units shall be supplied with left or right air inlet
and side or end air discharge.

Refrigerant Circuit

All units shall utilize the non-ozone depleting and low
global warming potential refrigerant R410A. All units shall
contain a sealed refrigerant circuit including a hermetic
motor-compressor, bidirectional thermostatic expansion
valve, finned tube air-to-refrigerant heat exchanger,
reversing valve, coaxial tube water-to-refrigerant heat
exchanger, optional hot water generator coil, and service
ports.

Compressors shall be high-efficiency single speed scroll
type designed for heat pump duty and mounted on
vibration isolators. The compressor shall be double isolation
mounted using selected durometer grommets to provide
vibration free compressor mounting. The compressor
mounting bracket shall be acoustically deadened
galvanized steel to prevent vibration transmission to the
cabinet. Compressor motors shall be single-phase PSC with
overload protection.

The air coil shall be sized for low-face velocity and
constructed of lanced aluminum fins bonded to rifled
copper tubes in a staggered pattern not less than three
rows deep for enhanced performance. The coil will be
coated with FormiShield electro-coating for maximum
protection against formicary corrosion.

The coaxial water-to-refrigerant heat exchanger shall be
designed for low water pressure drop, constructed of a
convoluted copper (cupronickel option) inner tube and a
steel outer tube, and coated with ThermaShield. Refrigerant
to air heat exchangers shall utilize enhanced corrugated
lanced aluminum fins and rifled copper tube construction
rated to withstand 600 PSIG (4135 kPa) refrigerant working
pressure. Refrigerant to water heat exchangers shall be of
copper inner water tube and steel refrigerant outer tube
design, rated to withstand 600 PSIG (4135 kPa) working
refrigerant pressure and 450 PSIG (3101 kPa) working water
pressure. The thermostatic expansion valve shall provide
proper superheat over the entire liquid temperature

range with minimal “hunting.” The valve shall operate
bidirectionally without the use of check valves.

Option: Cupronickel refrigerant to water heat exchanger
shall be of copper-nickel inner water tube and steel
refrigerant outer tube design, rated to withstand 600 PSIG
(4135 kPa) working refrigerant pressure and 450 PSIG (3101
kPa) working water pressure. Water lines shall also be of
cupronickel construction. Heat exchanger shall be coated
with ThermaShield.

WaterFurnace works continually to improve its products. As a result, the design and specifications of each product at the time of order may be changed without notice. Please contact WaterFurnace at 1-888-929-2837 for latest design and
specifications. Purchaser’s approval of this data set signifies that the equipment is acceptable under the provisions of the job specification. Statements and other information contained herein are not express warranties and do not form the
basis of any bargain between the parties, but are merely WaterFurnace'’s opinion or commendation of its products. The latest version of this document is available at www.waterfurnace.com.
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Engineering Guide Specifications cont.

Blower motor and Assembly

The blower shall be a direct drive centrifugal type with a
dynamically balanced wheel. The housing and wheel shall
be designed for quiet low outlet velocity operation. The
blower housing shall be removable from the unit without
disconnecting the supply air ductwork for servicing of the
blower motor. The blower motor shall be a 5 speed X13
ECM type. The X13 ECM blower motor shall be soft starting,
shall maintain constant torque over its operating static
range, and shall provide 5 speed settings. The blower motor
shall be isolated from the housing by rubber grommets.
The motor shall be permanently lubricated and have
thermostatic overload protection. X13 ECM motors shall be
long-life ball bearing type.

Option: PSC blower motor shall be a three-speed PSC type.

Option: High static blower motors shall be available on
certain PSC models.

Electrical

A control box shall be located within the unit compressor
compartment and shall contain a 75VA transformer, 24 volt
activated, 2 pole compressor contactor, terminal block for
thermostat wiring and solid-state controller for complete
unit operation. Electromechanical operation WILL NOT

be accepted. Units shall be name-plated for use with time
delay fuses or HACR circuit breakers. Unit controls shall be
24 volt and provide heating or cooling as required by the
remote thermostat/sensor.

A microprocessor-based controller that interfaces with a
multi-stage electronic thermostat to monitor and control
unit operation shall be provided. The control shall provide
operational sequencing, blower control, high and low
pressure switch monitoring, freeze detection, condensate
overflow sensing, lockout mode control, LED status and
fault indicators, fault memory, and field selectable options.
The control shall provide fault retry three times before
locking out to limit nuisance trips.

A terminal block with screw terminals will be provided

for field control wiring. All units shall have knockouts for
entrance of low and line voltage wiring. The blower motor
and control box shall be harness plug wired for easy
removal.

Optional IntelliStart™ (compressor Soft Starter) shall be
factory installed for use in applications that require low
starting amps, reduced compressor start-up noise, off-grid,

and improved start-up behavior. IntelliStart shall reduce
normal starting current by 60% on 208/60/1 units.

Piping

Supply and return water connections (and optional hot
water generator connections) shall be 1in. [2.54 cm] FPT
brass swivel fittings, which provide a union and eliminate
the need for pipe wrenches and sealants when making field
connections. All water piping shall be insulated to prevent
condensation at low liquid temperatures, on the vertical
units, the condensate connection shall be a 3/4 in. [1.91 cm]
PVC socket with internally-trapped hose that can be routed
to front or side locations.

Hanger Kit

(included with horizontal units only - field installed)

The hanger kit shall consist of galvanized steel brackets,
bolts, lock washers, and isolators and shall be designed to
fasten to the unit bottom panel for suspension from 3/8

in. threaded rods. Unit sizes 024-036 shall include four

(4) brackets and the 042-070 shall include six (6) hanger
brackets. Brackets shall not inhibit filter removal in any way.

Accessories
Thermostat (field-installed)

A multi-stage auto-changeover electronic digital
thermostat shall be provided. The thermostat shall offer
two heating stages and one cooling stage with precise
temperature control. An OFF-HEAT-AUTO-COOL-EMERG
system switch, OFF-AUTO blower switch, and indicating
LEDs shall be provided. The thermostat shall display in °F
or °C.

AlpinePure MERYV 13 Filter

A 2 in. [51 mm] MERV 13 filter can help fulfill a credit under
the LEED Rating System. Its low initial resistance promotes
low energy consumption (0.21in. w.g. @ 300 FPM) and
provides nearly twice the life of a standard filter (300 fpm
vs. standard 500 fpm application).

Hot Water Generation

An optional heat reclaiming hot water generator coil

of vented double-wall copper construction suitable for
potable water shall be provided. The coil and hot water
circulating pump shall be factory mounted inside the unit
with integral electronic high limit temperature monitoring.

WaterFurnace works continually to improve its products. As a result, the design and specifications of each product at the time of order may be changed without notice. Please contact WaterFurnace at 1-888-929-2837 for latest design and
specifications. Purchaser’s approval of this data set signifies that the equipment is acceptable under the provisions of the job specification. Statements and other information contained herein are not express warranties and do not form the
basis of any bargain between the parties, but are merely WaterFurnace'’s opinion or commendation of its products. The latest version of this document is available at www.waterfurnace.com.
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Earth Loop Flow Center (field-installed)

A self-contained module shall provide all liquid flow, fill
and connection requirements for ground source closed
loop systems up to 20 GPM. The pumps shall be wired to a
power block located in the nearest unit.

Auxiliary Heater (field-installed)

An electric resistance heater shall provide supplemental
and/or emergency heating capability. Vertical units shall
have the control box and resistance heater coil assembly
mounted internally. For horizontal units, the control box
shall be mounted internally while the resistance heater coil
assembly shall be mounted externally. The heater shall feed
line voltage power to the unit blower and transformer to
provide emergency heat capability in the event of an open
compressor circuit breaker.

Electronic Air Cleaner (field-installed)

A 1in. [25 mm] electronic air cleaner, cleanable 97%
efficiency at 0.3 microns and larger, shall be provided in
lieu of the standard throwaway filter. The initial pressure
drop across the filter shall not exceed 0.2 in. w.g. at 300
fopm force velocity.

Electrostatic Air Cleaner (field-installed)

A 1in. [25 mm] electrostatic air cleaner, cleanable 90%
efficiency, shall be provided in lieu of the standard
throwaway filter. The initial pressure drop across the filter
shall not exceed 0.15 in. w.g. at 300 fpm force velocity.

WaterFurnace works continually to improve its products. As a result, the design and specifications of each product at the time of order may be changed without notice. Please contact WaterFurnace at 1-888-929-2837 for latest design and
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