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PDE Series Instailation and Operation Kefersisce fianual

Shipping Inspection

Introduction

e N

General Injorinaion

Upon receipt of shipmerm at the job site, carefully check the shipment
against the hill of lading, Verify thar ail units have been rceived in
operating condidon. Check the exrerfor for damage and verify thar afl
inremnal components and eoils have not broken loose dwing shipping.
Agsore that \he carrier makes proper oonon of any shorages or damage
an 21l copies of the freight bill and thar he completes a carler inspecton
Report. Congcealed damage not discoversd during unlnading must be
reporied o the carmier within 15 days of receipt of shipment, It is the
responsibility of the purchaser m ffle all nacessary claims with the camier.
Meodfy APR Corporadon Customer Servics of all damage within Sftean
(15) days af dbipment

This Installarien 2nd Operarion Reference Manual is applicable wo APR
PDE Series Unis with optional power fefumL

The AFPR PDE Saries Unitis a state of the an dehumidification and hear
recovery system designed w provide camplete envirommental contral of
enclosed pool and spa areas (Nalgorium), Heat meoverad from 1he dehor-
midi fication procass is used to hear pool water and for space headng,

© Excess hear is rejested autside the pooi area

The PRE Series Unit contains the {ollowing major componenis:

+ Compressor: A heavy dury, six cylinder, serviceable compressor
with removable crankease heater and ontonal three szage unload-
mng

+ Sucdon Gas Acermutlaror

+ Hot Gas Dischayge Muffler

+ Pogl Warer Condenser/Heater: A high efficiency shell and tube
heat axchaneer with carbon steed facket and cupronicke! inner e

assembiy

+ Afr Cooled CondenserfAir Re-heat Coil: A high efficiency
enhanced mbe and fin condenser

+ Evaporaror: A high efficiency, multi—circuired erhanced mbe md
fin evaporator

+ Thermostatic Expansion Vaives: On evaporator crcuits (o conmal
refrfigeradon syswem

+ Sight Glass

+ Solenoid Valve: For pump down

+ Liguid Fine Filter: With eplaceabls core

+ Awxiliary Air Heaning Coil: A high efficiency enhanced wbe and
fin ¢oil controlled by a 3-way modulatng valve

+ Opronal Cooling Tawer Condenser: A high efiiciency carbon
stee] shell and copper ube condensar controlled by a 3-way
modutaring valve

+ Supply and Return Afr Blowers: Blowers driven by totally
enclosed fan enoled induction motors

+ Midrg Box: AJ damper mixing box for exhaus, outside and
recirculated afr

L2
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General Taforviz tion

Introduction {Con't) + Opdonal Remote AifWater Cooled Condenser
+ Air Filters: Four 2" throwaway fillers each for the evaporator and
the condenser
+ Congrels: Contrals on PDE Series Units are inegrated micoomo-
CEssOor systems isolared from the air stream in 3 separsie compart-
ment an the unit

The fMllowing setpoinis are provided and may be programmed on
the DDC Conool panel:

+ Space Tamperanre

« Space Relative Humidity

= Pool Warer Temperaours

« Cccupied/Unoccupied Damper Position Scheduie

The fullowmg madouts are available;
« Space Temperamire « Space Reladve Humidity
« Pool Water Temperaturs « Qumside Temperamms
= Ouiside Relative Humidity - Compressar Clrcuit Fault
» Compressor Pump Down = Time of Day/Day of Week

+« Hear mode « Dehumidificadon Mode
« Auxiliary Heating Made = Pnol Water Heating
» Economizer On

» Humidity Override (Wall Hu.miciim Creermide)

Blower motory and compressors are conuolled by motor starters
with thres Jeg overload protection. Overloads are adjusiable mip
wilh push bumon esars,

See APR Direct Digitnd Corurplier: Operarion and Manua! for
more informadon.

Handling and Storage Upon amival of equipmment at the job site, immediately store units on their
shipping pailets in their original shipping marerial in a clean, dry area.
Slore units in an upright position ar all dmes.

A CAUTION

To avoid equipment damage while moving, DO NOT tilt ar drop
Units.

To avoid equipment damage during sterage, DO NOT S{ack Units.
DO NOT store PDE Series Urils in corrosive gnvironments or in
locations subject to exiremes of temperature ot humidity. Corrosive
conditions and high temperature or humidity during siorzge can
significantly reduce performance, reliability 2nd service life.

- DO NOT Puncture cardboeard on the air coil side of Lhe equipment.

To avoid hodily harm, DO NOT attempt to move or lilt PDE Series
Units without appropriate eqmpment snch as doilies, hoists, hang
trucks or fork lifts. (See Figure 1 - page 3).

o




PDE Series Installation and Operation Referesics xmzal

General Tnfarwmisiion

Handling and Storage (Con't) Y

Cover Unit while on the job site. Cap open ends of pines . [n areas where
paincing, plastering or the spraying of firegroof marerial has oot besn
completed, all due precantons must be raken m avoid physical damage w
Lhe unit and conwminaton by forign mareral. Physical damage and
contamination may prevent proper start-up and may resuit in costly
efquipment clean-up.

Pre-Installation An Instaflation and Operation Reference Manual is provided for the PDE
Saries Unit. Before unit start-up, read ail mannals and become familiar
with ihe umnit and iis operznon.

Prepare for FDE Series Unit installation as follows.

1. Selec an insiallatfon site which allows adequate clearance for mainze-
nanea and servicing of the unit. A minimum of 2 feet of clearance is
required on all four sides of the anic

2. Examine all pipes, fidngs, vaives and components before instailing the
system. Remove any dirr found on or in these components and assure
tat all components are securely fited.

3. Property size and instail supply and retum ductwork as necessary.
Insylate all ducrwork which must be run threugh uncondidoned areas.
Seal all duct joines o prevent air leakage. [nstall according to the larest
ASHRAE standards.

4. Locare supgly registers alang outside walls. Place supply registers to
bilanket all areas of glass and areas subject w condensation. DO NOT
direct supply air over pool surfacs.

5. Locae return air grilles as high as possibie within the pool md spa area.

Do npt allow refum air © drop below 70° F. Provision should oe mads
to drain any condensate which might oceur.

e et mmmmm e et e ——m————— e



PDE Series Installation and Operation Reference Manuai

Pool Piping

PDE

(General Information

Referring © Figure 2 balow, pipe Poal Water acennding 1o the following
recommenzdations:

1. Install a pooai filter pump designed for high valume circularion of water
ar low pressure. Size te pump to accommodare the pressure drop
through valves, fiiters and pool waler heat exchanger in the PDE
Series [fnit and any other head losses from axillary equipment through
wilich pool warer must flow. Consult with design enginesr to determine
total losses for installed auxiliary equipment

2. Ingrail @ Ane mesh strainer in he suction [ine of the pump with a com-
poun] gauge m indicare z plugged strainer.

3. Install cormsion resistant, fll fow, ball, bumerfly or gate valves to
allow proper servicing of pocl piping components

4. Connect the pumnp as shown in Figurs 2 below, The rerum line from the
PDE Serigs Unit i3 connectad to the pool retum line upstream of the
pool heater.
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FDE Series Instaiflation and Operation Refereron frannal

Connecing Ductwork

Condensate Piping

e e o R e e

LTI Tr—

EF e r
Insisiizdsm

Irseaflation of the PDE Sertes Undt and all associated components, pares
and accesgories that maeke up the installazon shall be in accordance with
the regularions of ALL Andhorifer having jurisdicdon and MUST corform
o alf applicable Code. ir is the responsibility of the Installing Contracior
tn determine and comply with ALL applicable Codes and Regulatipns,

Install ductwork according o corrent ASHRAE guidelfines. Connect
ducrwork 1o the PDE Series Unit with approved, dexible connectors.

Pipe tha unif condemsare line a3 follows:

1. Amach the candensare drain o the connecdon tpping on the ourside of
the equipment.

2. Commect the unit condensare drain o the building condensate drain with
a flexible, non-pressure raled hose. Ensure that the hose is wilbout
Knks i maintain an wrxbsimcted flow of condensate from the onit to
the drain. Hodzomal runs must be pitched ar ! inch per 10 fest of
drain Ine.

3. Ins(all 2 condensate trap in the drain line following epproved practices
as shown in Figure 3 below. Design the length of the map based upan
the amount of external static pressure andcipated. As a rule, 1" of oap
is required for each inch of negabive pressurs on the unit

e N
~

Figure 3

4. Provide 2 means 1o flush or blow-out the condensate lina,

5. Provide a vent in the drain line lecated after the wap in the direction of
condensate flow.

6. Install each unit with i own condensate trap and connecdon w the
drain line when two or more units ars installed..

7. Where codes permil, condensate may be refumed to the pool. A con-
densate pump may be required for this purpose.

At
e e e s



PDE Series Installation and Operation Refererze Wanual

Pool Wer Heating Piping

Refrigerant Piping

Insiatisigon

PDE Serfes Unims are squipped with copper swear umions for waler supply
and water remym. PYC or copper pipe can be ased for pool waler supply
arxd discharge piping © the FDE Uit

NOTE: DO NOT use PYC pipe for spa and domeastic hot waer appica-
bons. Use copper or imon pipe for damestc bot waler applicadons and
copper or CPWC for spa applications. When CPVC is used on the remm
piping, install a high limit afuastat on the retum piping set at 130° F tn
prevent damage ta the pipe should water Qow be inlermapted.

The pocl heat exchanger is conmolled by an intemal aquastat which reads
the remperamire of the water from the poal, and conmols the operaden of
the pocl heat exchanger  hear the poal water as required.

mnstall pool warer beater piping zccording to the following recommenda-
Oons.

1. Install pressure and vacwmon gauges on the circuladng pump (o assure
proper pump operation and to dewect leaks in the piping sysem.

2. Install full flow gate valves or ball valves gn the inlet line for total water
shut off.

3. Install a bypass valve betwesn the pool water supply {(on the line from
the Tlter 1w the FDE) and requrn {on the line fmom the POE w the Faol).

4. Install a ball valve on the putlet piping,

3. Insulate hot warter piping to and from the unit Lo preveni unecessary
heat loss and 1o prevern accidental burmns,

6. Instal] a priming te< on the pump water irlet piping.

7. Use a back-up wrench when tightening or loesening unicn © hold the
ground join:.

8. Avoid Iigh pipe mns md leose piping joins  aveid imocking and
leakage in the piping line

S. Eliminate all air leaks in the pump suchon m as5ure proper water
girculagon.

10 Flush out and le=k test ail piping prior w s up. Failure o properdy
flush the sysiem is the pimary cause of incidental damage 1o PDE
Syslems.

Refrigerant piping is only necessary on split system FDE Units or when
remote condensars are installed. Refrigerant piping is provided by the
installing contractor. Referring to Figures 4 (Pages %), pipe air cooled
condenser or split system according 1o proven refrigerauon practices.
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Refrigerant Piping (con't)

Insizsiiztion

1. When copper piping is insialled, sil-phos, phos-copper or silver solder
must be used on all join. The use of soft soider may void equipment

warranty,

2 When brazing piping, purge the piging with inem gas such as dry
Rilrogen m prevert oxidaton

3. Install an ol trap at the base of ail hot gas nisers. An additional map is
required for every 3.0 feer of dse. (See Figure 4 below.)

4, Pirch a1l refrigerant fines 372" per 10.0 faer of run in the direction of
refrigerant fdow,

5. Asgsure that the horirporai dimension of the trap is as small as possible.

6. Add 3 Auid gunces of Type 5 GS reftigeran: oil for each 10.0 fe=t of
refrigerant live over 2 lotal of 35.0 feet.

7. Insulare all refrigeram nes.
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PDE Series Instailation and Operztion Reference Mzanual

' Field Wiring

Main Power Wiring

Qperzting Cendilions

Controi Sensors

Instaliation

A WARNING

To avoid poysible injury or death due to electrical shock, apen the
power supply disconnect switch and secure it in an open position
daring installaton

CAUTION: Use only copper conductors for field instailed electrical
wiring. Unit tertninzls are not designed to accept other types of con-
ductors.

All field mstalled wiring, including elecwical ground, must comply with
the Nagional Elecmical Code as well as all applicable local codes. In
additicn, all feld wiring must conform w Class I temperanre limittions
described in the NEC.

Refer to the unit wiring diagrams included with the submicial drawing for
firge sizes and g schemaric of the feld connections which must be made by
the installing (or slecirical) conmactor. -

AR fnal elemirical connectons must be made with a length of flexdble
conduit w minimize vibraticn md sound rransmission (o the building.

Install fleld wiring w0 the room (hermaostat, humidisae, smoke dewcwor,
pool hearer, system elarm and all sensors including the quiside sensor and
the inside wail sensor. Refer to the unit wiring diagrams o ensure proper
elecirical hookup.

Insiall the power supply which provides power to the compressors, the
main conmuls and the blowers. Equip the power supply with 2 correcily
sized fused disconnect.

The PDE Jenes Unit is desipned for indoor installadon.

A voltage variation of +/- 10% of nameplate utlization voliags is accept-
able. Threg-phase sysiem imbalanes should nec be allowed to exczeg 25,

The PDE is shipped with the following factory installed contro! sensors:
+ Space dry sulb temperatiire settsor
+ Space relative humidity senior
+ Evaporator air dry bull lemperamure sensor
+ Pool water lemperaiure sensor

The follpwing concrel sensors must be feld installed:

4+ Outeide oir dry bulh temperature sensor To be insillen inthe
fresh air duct

11
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PDE Series Installation and Qperation Reference Manuai

Coniral Sensors (Con't)

Thermostat and Hymidistat

Pool/Spa Heater Interiock

Auxiliary Heat Interlock

Installation
4+ Outride mir relagve Aymidiry sensor; To be installed in the fresh
air ducr
+ Wall thermosimt
+ Wall umidicar

All operating and logic contols are factory instlled and wired inoo the
FDE Series UniL Conools amomadcally operaie dehemidiBeation. space
and pool warer hearing, and hear recovery based on desired conditions.

The PDE Uxit is desipned to operate ander the comtral of 2 DEC syseEm.
However, in the avenr thar computer comirol 19 not desirahle or ot pos-
sible, the PDE can opetale in 2 mamal mode, To facilice both modes of
gperation the PDE Unit is supplied with both space temperamure and
huemnidity sensors and wail mount thermgstat and humidistar

The thermostat provided has three stage hearing and single stage cooling.
The first and gasend hearing stages control the first and second stage
headng operation of the PLE ¢ompressor. The thind staze (optionat)
controls auxiliary heat and boiler functions. The cooling stags contmls the
liquid line solenoid and the air/water cooled condenser.

Install the lhermestat and omidistar (modules) following the recommen-
datioms below: :

1, Locale modules within the pool area and near 3 rerurn grille for the
dehumidification equipinent

2. Locate modules away from drafis, hear dischargs or direet sunligint
3. Tnsrall medules on an insulated wall and parallel with the floer

4. Install modules approximately 5 feet above the {Ioor.

5. Sat the adjustable hear antcipawes o the longest sering.

6. Set thermostat © maimain space Emperature approximately 2° F abave
desired pool water temperarurs. For pool warer temperares greater
thant 67 F, set thermostat 1o maingain space lemperamre at the desired
pool remperaoure.

7. Set relative humidity to mainain space betwesn 53% and 60%

PDE Series units have nomally open (M.0.), inerlocking, dry conmacts for
poalfspa pumnp conerol which are wired io terminals #10 and #11 on the
control terminal srip. These conracts are closed based on compressor
gperation. Pmovide an extemal power source for these controls.

PDE Series Units have diy conracts for auxiliary hot water pump control
which are wired © terminals #12 and £13 on the conuol eminal siop.
Provide an extemal power source for these conools.

12
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PDE Series Instailation and Operation Refgirwgrce Manual

D ey T

instailation

Remaote Air Cooled Con- - The PDE Series Unit may be supplied with an optional remote air coaled

denser (Optional) condenser o reject excess hear guiside during periods of mild wealher or
other timers when pool heat and spacs heat is not required. The emomwe air
coaled condenser urlizes a cambinaron af fan ¢yeling control and fan
speed control o reject exc=2s hear, Inerlock wiring must be provided
between the FDE and the emole condenser.

The remaote condensar Is energized when space hear requiremenrs e
garisfied and when either the humidizat calls for dehomidificarion or the
mwom hermostar is sef W cooling, Pressure swilches mu<t be get o the
pressures shown [ the chart below,

1

2 26040 NiA

3 26040 {1 Fan) 270776 (1 Fam)
4 260/40 (1 Fan) 270/70 (2 Fans}

13
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Before Start-up

Before Start-up, complete the following:
1. Commpierely install the unit

2. Insmll all piping and smainers. CAUTION: Flush oux sysrem thor-
oughily befure making final water conngerons

3. Open service vaives on reffigerans receivers. Yalves open couner-
clockwise. Replace caps on receivers. (NOTE: rlngerant is pumped
inm liquid receivers al the faciory prior to shipping,)

4, Clean and flush each anic Refill the unit and bleed all air from the
SYSIEMW.

5. Check piving and compenents for leaks.
6. Install and check all ducrwaork

7. Check power anul control wiring for proper operadon. Energize power
tiy crankcase haalers for 24 hows before amempung 1o operate systen.

&. Install clean fresh air and emm air filiers

9. Adjust dampers. Set the resh air damper 1o the minimum seming
required by code. Set damper linkages for proper operadon.

10. Bring pool water o 5° below operating temperafurs using the auxiliary
pool heater..

11. Prime and test all pumﬁs amached m Lhe system
12. Adjust aquaestat o Wowest semings on the differential adjusonent

13, Check rotation of hlower by szarting and stopping fan momwr. Roladon
may be chanpged by switching any two of the thres motor leads from the
magmenc snter 1o the momr.

14. Check current balance of all motors including the condenser moors.
Yerify that current balancs betwesn any two leps of each motor does
not excead 2%.

15. If equipment must be started when the room is below operating condi-
Hons, sian the s¥sem in heating mode. If equipment must be started
when the room is above operanng iemperanres, start the system in
cooling mode.

16, Place manual override swirch (located on the main contmi panei} ia the
BYPASS position

12



PDE Series Instailation and Qperation Referzrics vianual

Start-up Checklist

Start-np

When the installation is complets and the systerm is cleaned and flushed,
check cut the gystem using the following checklise

To groid siar-up delays, gl trudes involved in the equipment insialladon
showld be represented during smrt-up inefuding the heating corracror, a
cerrified air balancer, the slectrical conmractor, the plumbing contrucior,

the swimming pool contructor and the generai conracior.

Electrical Conrrois Checkout

[ wWiring is properly installed and grounded. Installaion complies with
the Nauonal Elecoic Code. All conductors are copper.

| AN gquipment i3 protested by dme delay fuses or ACR Type circuit
hreakers. Conducion are properdy sized o hold volmage drop o below
2%.

[ Al connections in the electrical conmok pane! are tght.

D The conurol penel is wired agcording to the wining schematic. ATl
control cormections are oght

D System controls are functioning, calibrated and sequencing Is cormect

D Bower volage at the disconnect switch s within the range shown on
the nameplaie {+/- 10%).

Unit Checkout

a Unit is instailed completely devel and within ambient space. All doors
are accessible

D Blower belrs are adjusted o the proper tension. Fan and motor sheaves
are aecuarely fghtened

a All braces and straps are removed ffom the unit

() All construction debris is removed from the blower compartrzent and
the condensare pan.

D Al Blower fans muate in the cormect direcugn
D Refrigerant receiver valves ae open.

a All refrigerant pauges, temperamre probes and amp proces of the
main comprestor erminal are corecly installed.

D All fiizers ame installed and are clean.

D Temperature probes are insmlled at the following poinis:
» Ho gas discharge (ar compressor)
«Liquid line entering thermostatic expansion valve
»Suction fine near the T70Y sensing bulb
» Entering and leaving pool waler lines
» Entering and leaving space water lines (When instalied)
« Entering and leaving DHW lines (When installed)

15
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PDE Series Installation and Operaticn Referesics Glanmial

Start-up Instructions

Eta ?“5'.13'{_;

General Start-up

. Compiete General Unir Darg on Start-up dara Sheet (Page 19)
. Pump down onit by uming off switch 5-4.

. Werify that both fang run and that the conerol circuit is energized.

. Open all valves.
. Turn on ¢irculaning pump and fill sysem with pool warer, Repair leaks

Immediaely.

. Werify that the unit is operadng o full mcircolarirm mode and thar fesh

zir and exhamst dampers are fully closed. (If dampers are not fully
cosed, adjust dry batb o maximum posidon.)

. Remove access panel and verify that recircularion dampers are fully

open. (If dampers are not open, adjust damper linkage before procesd-
ing.}

. Check all registers and verify proper air distribution. Adjusz all grilles

and regismrs and assure that 2B prifles and registers are unobstructed.

. Have external static pressure (ESP) and CFM measured by a Certified

Alr Balancer.

10. Measure and repor on Start-up Dara Shest eperating veltage, amperage,

and fan and motor RPM.

Healing Stage I

. Replace ail panels. Record pool staring data,

. Set thermostar 1o heaing mods. Test in heanng mede for ar least fAfteen

(15) mimmres,

. Set system switch to ON. (If power has been off to the unit, press RE-

SET). Sa blower switch o ON. Sat pumpdown switch 1o ON. When the
compressor sians, set the thermostar and humidistar w desired room
temperature. Set pocl aquastal e 3 lemperaure above pool emperamre
w force a cail for pool heat.

. Assure thar power is within range shown on nameplate (+/- 10%).

. Assurs that amperage draw on the campressor(s} and all purnps merches
namepiate.

. Assure thar refrigerant pressure Is within operating range.

. Compiete Hearing Stage I Dara on Start-up Data Sheet.

15
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Start-up Instructions (Con't)

Start-up
Heating Stage I
Set syswem switch o ON, Tum pool aquasiat 1 a emperamre below
pood warer o wmm Off pool heaer. When the compresseor starts, set the
thermostzt until stge O heating i3 activared. Test suage 11 heaning For
15 mimies

Complete Hegring Stage T Dara on Stan-up Dara Shegt.

Aunxiliary Heating - Stage ITT

. Set zysem switch o ON, When the compressor szans. set the thermg-

star and humidistar o meximum. Set aquastat rg 307 F. Test stage TIT
suxiliary beating for 15 minutes.

. VYerify thar the auxiliary air healing cofl is activated and thal the boiler

s ono

. Complete Auxifizry Heat-Stage 1If on Siart-up Data Sheet (Page 205

Cooling Stage

. Settharmostar to 5° F below actnal mom remperaure (but not below

70° F). Set aquastat 2° below actmal pool temperamre. Set humidiszat o
il5 lowest setiing. Test in cooling mode for ar least 15 minutas,

. Verify thar the remote condenser (optionaly imctons when pool heat is

sausiied.

. Complete Cooling Stage Daw on Start-up Data Sheet.

Pool Heating

. Set Aquastat io maximum W actvaie pool heater, Adjust water flow

rate for the comeet emperanure difference berween supply and rerumn
water {20°) and readjust flow rate when operating temperanue is
reached. Test pool hear for at least 30 minntes.

. Check circuladng pump gauges for pressure and vacuum. Verify correct

water flow rate. Check pumps for cavitation

. Complete Poof Hear fara on Stari-up Dala Shest.

Environment Data

. Record Environmenr Data on Slam-up Data Sheet.

. Use rthis sheet as a guide for toubleshooting, Warmanty will commence

when one copy of the data sheet is rerumed with the warrenty egism=-
tion to APR Corporation, 7300 44th St, Oklahoma City, 0K 73179

H
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PDE Series Installation and Operzfion Reference Manual

Start-up Notes

Start-up

i, Yo avoid system freeze-up during @ winter starr-up, compietz all phases
of the insiallarion before start-up. Room weamperanire mist be 70° F.

2. The third stage of the thermasta! energizes hear reloy (HR-2) and
inidares an N.C. dry coracr 1o activare the awdiary henring etrewit
and the boiler.

To avoid invalidation of warranry and possible equipment damage,
DO NOT use equipment {0 heat ar cool pool/spa area when area is
under construction. DO NOT operate with dirty filters, DO NOT
operate withowt fiilers.

Ifunit fails 1o operale, conduct (e following checks:

1. Check the vpltage and current. They must comply with ihe elecmical
specifications described on the nameplarte.

2. Look for wiring errors Check for loose terminal serews where wire
connectons have been made on both the line and low-voitage emminal
bogrds.

3. Check for dirty fillers. A clogged fAlter may cause safery cutguts o
S0P unit gperanon or coil dzmage.

4. Check the supply and retum piping. Piping must-be properly con-
neced to the inlet and cutlet connections on the unit.

5. Check the Fan. If the {an fails to operate, verily that the blower
miates freely and thar the fan sheaths are firmnly dghtened. Verify that -
the fan operates in both heading and cooling mode.

. If equipment still fails 1o operate, comsult Troubleshooting Guide (Pages
25-32) before consuling authorized servics representagve.

High voltage is present in some areas of the electrical panel. Exercise
caution when working with energized equipment.

To prevent injury or desth due to electrical shock or contract with
moving parts, open unit disconnect switch before servidng unit.

13
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PDE Series Start-up Data Sheet

Complete one sheet for each unit installed

Yes O No Filters are installed & clean?

Yes O No Wirng conforms to all codes?

Yes O No Ducting confonms to ASHRAE

Yes 0 No Mortor currenr is in balance?

Yes O No Valts & amps canform o nameplate?
Yes O No Unitis properly groanded?

Project Name; Sales Order Na:
Address: Modal No:
Address: Serial No:
City/SyZip CoRtracIor:,
Sales Rep City/SyZip:
¢ Install Dare Test Dats: Phone: Fax:
{0 Yes I No  Crank case heater is instalied? Unit Locaton:
{0 Yes ONo DDC is installed? Required Wet Bulb:e_____ Dy Buih:
i Yes ( No Domestc hot waler is installed? Raquired RH: Reg. Pool Temp:
0 Yes O No Pool heating is required? DUCTWORK
Yes O No Spa bearing is required? Crict Matenal;
i) Tes 0 No Ambient iemp may fall below 5077 Remm Duct Size:
i1 Yes (0 No Drain is properly wapped and pitched?  Supply Duct Size;
Yes (O No Sheave screws are tight? System EPS (Wet Coil):
Yes O No Fan belis are adjusizd? Air Discharge CFM:
Yas QNo Uzit has been flushed? Fresh Alr CFM:

Q Yes QNo Condensate drains are installed?
Q Yes QNo Ducts are insulared?

Q Yes QNo Ducts are lined?

Q Yes QNo Grlles locared as recornmended?
O Yes O No Grilles & Vents are adjusted?

Q Yez QNo Dampers are adjusted?

est Duration Yolis: Amgs; Watts:
Thermostat Stan Temp End Temp: Superhear:
umidistat Seart RH End RH: Subcooling:
cual End WB End DE: Sucdon Pressure:
i Acual End RH Dhischarge Pressure:
 Blower Speed: Blower Amps: Sucton Temperammre:
i Alv Temp In: Air Qur: Sawration Temperature:
Differenal; Condensing Temperaure:;
ightGlass: Q14 012 Q34 Q Fal Liguid Temperaturs:
i Test Duration: Volts: Amps: Watts:
i T hermostat Stari Temp: End Temp: Superheat:
i Hurnidistat Siart RH: End RH: Subcooiing:
i Actual End WB, End DB: Sucton Pressure:
i Acrual End RH; Discharge Pressure:
Blower Spead: Sucton Temperature:
Alr Temp In; Air Que Samurarion Temperature:
Differenrial; Condensing Temperaue:
SightGlass: O 14 D12 O34 O Full Liquid Temperature:

15
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PDE-143 Start-up Data Sheet

Test Duraion: i Volr: __Amps: Wams:

% Thermostat Star Temp: End Temp: Superhear
f Humidista StarrRH:_ . EndRHE:___ Subcooling:
Acrual End WB: EndDB:...— Sucton Pressure:
¢ Acmul End RH: . Discharge Pressure:

2% Blower Speed: Blower Amps.—__ Suion Temperanue:
: Air Temp In- AirQuc____ Sabsarien Temperature:
Differengal: _ Condensing Temperarure:
Waer Temp In: Waer Cnr | Liquid Tempesature:
D ferential: SightGiass: 0O 144 Q32 O34 QO Ful
t O Yes 01 No Boiler operares upon dentand? .
' Tast Duration: Volts: Amps: Wars:
* Thermostar Starnt Temp; End Tempx Superfieat:
! Humidisiat Smr RH: End RH: Subecobing:
Acnral End WEB: End DB Soction Pressure:
Acruzl Ead RH: . " Discharge Pressure;
Blowsr Speed: Suction Temperature:
Adr Temp I Air Qut- Samratien Temperanure:
Differendal: . Condensing Temperaturs:
Warer Temp In: Warer Curr_ Liqnid Temperaeme]
Differemtial- _ SizhrGlage 2 14 0O 12 Q354 0O Ful
0 Yes O No Warter cooled condenser operates? Agnastat Sexing: Pool Temp:
Test Duration: Number Flow Valves: Manufacmorer:
Pool Aquestat Seming: | Spa Seming. . Contol Valve Type: Marmfacrrer:
Pool St Temp FEnd Temp.________ Length of Field Piping Rum:
Spa Start Temp: End Temp: Fiping Type: Size:
Pump Discharge PSIG: Watar Source; Hardnesss
Purnp Ratum PSIG: Water PH: Chlarine Level;___
Verdeal lift (fo): ' Fool Pump Model; Manuficturer:
Condenser Water Temp In: Fool Pump HP. Pool Pump GPM:
Condenser Warer Temp Our 0O Yew QNp Field piping is insulazed?
Differmmtial: . O Yes QO No Soainers are ipstalled?
O Yes ONo Circulatign pumyp operstes?
Curdocr Wet Bulb: Dry Bulb: . 2 Yeg D No Manual contol switeh is resez to DUNC?
Qutdoor RH: ' O Yes 0 No DDC conmul sequences are tested?

0 ¥as [0 No Thermostar, Aquasar, Hemidistar are O Yes ONo Al sensors verified and calibraed?
reremed o oormal operating seings O Yes O'ho  Additonal lest resulls/comments are
' amached

All testing has been compieted and resulls represenr acual iesning condlgons.
Anthorzed Signature: _
: Title:
Company: - Pata:

20
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PDE Series Instaliation and Operation Reference dManual

Maintenance and Operation

Manuai Fan On/Aute Switch The PDE Unit is equipped with a Fan ON/Auto switch (5-2) located on the

Operating Pressures and
Temperatures

Condenser Upemﬁnn

sitle of the PDE zlecuical control panel,

When the fan switch is n AUTO position. the fan will ron only when the
compressor i running. CAUTION: Only set switch in AUTO poaition
wijen Lhe system is in DDC Bypass mode.

When the fan switch is in ON position, power is supplied to the fan relay.
N.Q, fa relay conracrs close w acdvale the fan metor. The fan will run
comtinuomsiy witen the fan switch is ON. '

The following pressures atre based cn 82° F air ar 50% RIH and may be

used as 2 guide. Since indoor iemperamre and RH may vary, scmual read-

ings may be slighty different Refer w the Troutle Shootng Guide for
eptional deviarions from this rble.

Stage 1-Heat
W) Pool Heat™

Suction Pressure BG-685 PSIG 6065 PSIG

Discharge Pressure 200-2635 PSIG 225-275 PSIG
Discharge Temperature 160°-18C°F 180°-200° F
Liquid Temperaturs +90°F 100°- 100° F

The PDE Unit is eguipped with a pocl heaing condenser and an optional
air or water cooled condenser. The following are typical operadng condi-
tons for these FDE condensars.

[Pl Heiting: [ Optiandl Water” F;i_sjﬂ']:-ﬁbh:a'i';}ir- ;
“Conderisér tmiédjt_:uhj;;u’_s;-_g Cooléd Condasr
Refrigerant R-22 R-Z2 R-22
Condensing Temperaturs 11(PF . H4°F 1M4°F
Tubeside Fluid H0 HO HO
Water [ItWater Qut B J90PF 357 /96°F N/A
Ambient Air Temperature N/A NfA 95®
Fouling Factor L5005 (sul) L0003 {sud} N/A
Pressure Drop 32 P51 42 P31 N/A
Max Tubeside Warking 150 PRIG 150 PSEG 350 PSIG Y
Pressure 300°F
Max Shellside Working 350 PSIGS 350 251G S NfA
Pressure 300°F 300°F

Refer i product specificatons for more informaiion.
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Refrigerant Recharging

Maintenance and Operztica
Compiete the following seps when recharging the refrigerant system of
the PDE Series Unit NOTE: Each component of the sysem must be
evarmated individeally.
Refrigerant
1. Use an approved Rafrigerant Reclaimer w remove refrigeram

2. With an appropriate vacuum pump, evacuare the system m 700 mi-
CITIS.

3, Break the vacuum wilh dry refrigerant

4. Connecr the high pressure side of the charging manifald o the cudet
valve on the eceiver.

5. Torally close the valve on the receiver and add Hquid refrigersm through
the valvae. DO NOT add liquid refrigerant through the suction port
on Lhe compressor. N
8. When suczion pressure meaches 40 P31, acovale the camplressor.
7. Concnue o add liquid refrigerant until head pressure climis abrepdy.
8. Fully open the valve causing sucion pressure o climb.
Refrigerant Oil

Add refrigerant ¢il after recharging reﬁ-iger.am or when oil level in the oil
sight glass falls below the half-wav mark

1. Pump down Lhe system untl suction pressure drops to 2 PSL

2. Add oil o semi-hemmetic compressors through the il charge por. Add
oil to hermetic compressars tirough Lthe suchon port. OIL MUST BE
CLEAN AND DRY.

3. Add 3GS ofl (or equivalent) w fill the sight glass 1/2 full. Do not
averfill compressor.

[FYL



o

PDE Series Installation and Operation Reference Manual

Control Sequencing

Space Heating T'wo stage hearing thermostar or DDC conmolled. Auto swiching o
auxiliary heat coil upon demand.

AT samoing Economizer if outdoor wmperature is higher than
Telom air [emperamre

Atdmop from sepeoint Velve direciing hot gas 10 air condenser energized.
Compressor snergized

At further drop fram Second stage of heat energized All hest diverted
setpaint to hot gas coil

At finther drop frem Auxiliary heat energized (thind smge}
setpoint

Smarl Econemizer Operation

Headng is mquired - 100% of the air from the evaporalor is exhansied
ocucside air is warmer  100% fresh air is drawn ko the unit by the supply
and dryer than air off  fan. Fresh air is heated by he condenser reheat
evaporator coil and supplied o space

Cooling is requited -  100% of the air fom Lhe evaporator is exbansed
oulside air Is cooler 1004%: fresh air is drawn into the unit by the supply
and dryer than air of  fan and suppiied to space

evaparalor coil

Air Cocling with Water/Air  Automatic change over from heating or air conditioning 23 a function of

Cooled Condenser and dry tulb cocling demand in the natatorium. Sensible and latent hear

Cooling Tower {OpHonal}  rcovermd in air conditioning mode is rejected 0 pool waer if pool water
heating is required, or 1o cooling tower or optional remote candenser.

1 degres above set- Eronpmizer if ourside air eemperamre allows
paint Hot gas direcied o watet condenser
Valveag set o reject Real w pool ar cooling wwer
or memale condanser depending upen pool water
[Emperane
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PDE Series Installation and Operztion Reference iapnal

Humidity Contral

Occupied/Unoccupied Mode

Pool Water Heating

Operating/Safety Controls

Control Sequencing

Humidity conimol energizes the compresser and direcs hot gas o Lhe air
sondenser if space headng is required or 1o the pocl condenser if pool
waler iemperanie is below setpoint. When dehnmidificarion i required
angf air and waleT lemperanies are satsiisd and ouiside air cannot be used
{0 dehomidify the naramnrinm, then hor gas is directed o the optional airf
warer coaled condenser (cooling tower). The economizer s arfivared if
defmmigification is required and air and water temperatere is satisfisd
Humidiry of the nailorivrn and ovside air emperamre does ool affect
pool moom air lemperamre.

At s=tpoint Ecomomizer 1f outdoor RH [ower than emm air

On rise from sepoint Compressor Energized. Vaive directing hot gas o
air reheat condensaer, pool waler condenser ar
remore gizfwater conled condenser

Wall humidistat reset to eliminate condensate

When temperaaus of imerior surfaces at the wall humjdisrat drops ©
within 5° F of the dewpoim of the naratorium, the RH serboint {s set 1o
marwal operation. This causes the dehumidification system to activas
humidity com] undl emdengare iz aliminared at which time conrrol is
emtned 1o the cormml sysEm

Time clock for 7-day/24 hour operation with night operadon during
heannyg season. Duning unoccumed periods, outside air and exhauost
dampers memain in closed positon o minimize space heating load.

When spacs temperature i§ at or abave setpaint and pool water temperamre
is below sempoint, hot zas and pool water are directed © the pool water
condenser when the comprassor i3 activated When the pool requires heat,
the conool pane! signals the pool heat reiay 10 sian compressor operation.

The PDE Series Unit is provided with an pperating and safety logic conmol
sysiem which shurs down under conditions of high refrigerant pressure,
low refrigerant pressure and oil failure condidens. The conirol system
includes relays, conmciors, sensors, switches, gauges for high and low
rafrigerant pressure and oil pressure.
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Manthly Maintenance

Mainteusnuce
Perform the maintenance procedures outlined below periodically ag
indicated. It is the respoasibility of the owner 1 provide routine mainis-
nauce. Failure i perform roubine mantendanes may voaid warranry.

4 WARNING

To prevent injury or death due {p electrical shock or contact with
moYving paris, open unit disconnect switch helore servicng unil.

Unit Inspection: Visually inspect the unit monthly. Pay special anendon
L0 hiose assemblics. Repair army leaks and replace detzriorared hoses
immediarely. DO NOT use Swp Leak type products in PDE Units. Repair
lomn insulatiem immediataly. Touch-up paint dinge and scratches before
rusting ocours.

Filters: The PDE is equipped with eight (8) throwaway fliers. Inspect
fAhers end replacs dirry Alies monthly, CATTION: Operating with dirty
filters may damage coils and may void unit warranty. DO NOT
aperate onit without ALL filters in place

Condensate Pans: Cheek contensate pans for algae growth monthly. If
algas prowth {5 apparent, consult a water reatment specialist for proper
chemical treannem. The application of an algaecide every three months

typically eliminares algae problems in most instailanons.

Check condensare drain line monthly. Clear ling and trap as nec=gsary w
facilirale mobstmeted condensate fow,

Campressor 0il: Check compressar ol levels monthly. Oif levels are
visibie through the oil sight glass provided. Check oil levels after the unit
has been in operation 2t least 172 hour. Refer to the Mainrenance and
Operasion Secnon of this mamal for instructions gn replacing compressor
oIl

Refrigerant: Check refrigerant levels monihly. Refmigerane levels are

visible through the sight plass provided en the evaporaror. Referto the
Maintenance and Operarion Section of this manual for instructions om
techarging refrigerant.

Dampers: Check dampers monthly and adjust as necessary, Set fresh air
damper to he minimum sefting recuired by code. Set damper linkages for
proper operaricn. Linkages must open and close without binding.

Suction and Discharge Operaling Pressure; Check suction and dis-
charge pressure while unit is in operation. Compare with stari-up data. If
significam deviadons are nowd, refer o the Troubleshooting Cuids it Jiis
mamnal fyr more information.
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Manthiy Maintenance
(Con't)

Annual Maintenance

Safety Reset

Mainisnsnce

Blowers/Muotors: Adfust Bower and motor bels and replace as needed
Belt inflection mmust not excesd 1,27, Check that all blower fans rolate
freely in the comes directian. Lubricate fan bearings with a high grade
bearing grease monthly. Replece bells every six (6) months.

Pooi Strainer: Check and clean poxl strainers monthiy or as required.

Pool Water: Mainmain poal water PH berween 72 and 7.6. Failure to
maimiain pool Ph wilhin this range may void gnit wan-a.nrj' Maintxn
chlorine ar the levels required by code.

Avmally, have unit inepecrad by a cerrified sanvice rechnician Turing
service, clean hear exchangers, lubricare fan moiors and complete ail
lesting listed i (he Setart-up Section of this manmal.

The PDE Unit is equipped with a Safery/Conmel sysizn which proects the
uhit 2gainst damage from high and low refrigeranrs pressure and oil fadure.
Should the lockout relay wiidch is electrically linked wirth these cutans
inteTTupt wnit everation, the unit must be reset manually.

If the umnit must be reset more than wice, check 1he unit for 2 dirry fGler,
abnormal emering waler emperature, inadequale or excessive water flow
and intermnal malfunetian. Refar © the Troubleshooung Guide for further
diagnoscs.
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SYMPTOMS

CAUSE

REMEZDY

A, Cnrﬁpraum does mot m.

Digconnest switch apan.

Fuse hitawn.

1 Tripped qverigad,

o — e e ey

Derarmine why swiich was
apen. If everything okay,
ciose switch.

Replacs fuse.

3. Bee diagrosiic sestion.

4. Cantrat somaets direy or 4. Repair or replacs.

stuck in open pesitian.

5. Piston sair=d. 5. . emi-hermetic compreasor.
Remove compressar head.
Lack for brakan waive and
jamrrad pars.

§. Frozen compressor motar B Fapair gr renlacs.

beartngs.

T. Loss af shamgs gwitch open. 7. Check for refrigerant lzak.
Hepair lsak and sschame.
Reset loss of charge switch.

8. Dischame pressure ahgve 8. Ses symptom |,

cut-in sesing of high oressure
witch.
8, Cil pressura-failure canirol 8. System will resiart by
switch has cutout, resetting ol oressurs failurs
eontral switch. Check oit
level, il pressure, wiring and
coniral for fauily conirat,
10. Defagtive stzrting compcnent - 10, Lgcste and reglace.
{1 ohase comarassars onlyl.
B. Urnit short cycles. 1. Spece thermastat hea: 1. Setanficipatar 10 longest
anticipator sat incorragtly, setting.
€. Compressor will nat start - 1: Impropesdy wired, i, Check wiring agains: disgram.
22“;3;3;’3;’"”“”‘-" {cyciing 2. Low line voltage. 2. Check main ling voitage.
. Ceterming lacation af voilzge
drog.
3. Open start capacior 3. Replaca siart czpacitar,
{1 phase uniis).

4, Reiay contacts not closing. 4. Chech by aperating manuatly.
Renlacs relay i deiective.

5. Ouen circuitin s1arking 8. Check siator leads, If leacs

winding. okay, replacs stator, o
reolace comprassar.

B. Statar winding grounded. B, Chsck stamgr leads. If leads
okay, replace siaiar, or
COMpressor.

7. High discharge pressure, 7. Eliminate causs af high pras-
stre, Make sure Gischarge
garvice valva 3 agen.

& Tight campresscr, B. Check oil lavel - corregt

Binding.

a7’



SYMFTOMS

CALSE

REMEDY

D. Compressor starts but motar
{" will nat get off start winding.

. Low line voltags.

Imaroperly wired.
Defactive relay,

Running capaciter shorted.

Start and run windings
shorted.

Stam capacitor weak.

High head pressure.

8 Tight comprassor.

2

. Corect low veltage

Check wire against dizgram.

Chieck operation manually.
Replace relay if defective.

Cheek cepacitor with ohm
meter, replacs T defociive,

Check mesistanges I
defective. replacs stzatar, or
CoMmpressor,

Check zapaciiance, repiace
if fow.

See symptom 1.

3. Check gil leved,

Chesk binding.

E. Startrelay bum out
(1 phase units).

tn

. Low fine voitage.

Excessive [ine voltage.

. [ncorrect run czpagiior.

Shert cycling.

Incarrec: moanting.
Relay vibrating.

incorrecy retay.

Increase voliage to
nameplate rating.

Reduce voltage to maximum
of 10% over nameplats sating.

. Replzcz with correct mild

capacior.

. Check differeniiai on pump

down contrel. Chack far fesky
liGuid fine solenoid valve.

Mount refay in correct
pasiticn.

Mount relay in rigid
location.

Llse reley properly saleciad
for motor charactaristics.

F. Start capacitors bum out
{1 phase units).

. Short cyeciing.

Start relay contacts sticking.

Improper capacitor.

. Replare sapacitor. Check

differential an pump down
control. Check for feaking
lhquid ling satencid valkve,

Repizce star relay. Insiall
blead resisior (2 watt, 15000
ohm) acrmss start capacitor
terminalz.

. Check pars tist {or proper

capacitor rating-voitage
and mid.

. Run capacitors burn out
{1 ghase unils).

Excessive ling voltage.

Wrong capacitor voitage
rating.

. Redure voliage to not more

than 10% owver nameptate
rating.

. Cheek parts list for proper

gapacitor rating mfe and
valtage.

28
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SYMPTCOMS

CALSE

AEMEDY

H. Ugit runs confinumgusly.

. Thermaostat set tog high {heat)

or i0o law (coal). Humidistat
52t too [ow.

Check control settings,
adiust as required.

2 Cirty condenser. 2 Clean condenser.
3. Shartage of gas, d. Fagair leak and recharge.
4. Dirty filters. 4. Replace filters
% Cherchargs of refrigerant. 5. Puiga.
E. Dirty evaporatar, §, Clean coil,
T L.‘ouse blower batts, 7. Tighen or replace.
B, Leaky valvas in sampressor 8. Qwerhaut compressar gr
(high suction, low naad). replaca.
9, Unit too smzil. 9. Add unit or replace.
I, Head gressure foao high. 1. Qwercharge of refrigerant. 1. Purge oot sxcess
2. Alrin system. 2. Purge.
3. Dty fiitzrs. 3. Replace filizrs.
4. Loosa hlower halts. 4. Tigheen or reolace.
3. Cirty condenser [afr cooled). 5. Clean szndenser.
E. Condanser fan motars not B. Check voltage, check fan

cperating.

Teoo little or tog warm
condenzser water (water
cooled condansar),

Restricted water cooled
condansar.

Head pressure contmf velve
nct aperating.

eycling control - adjust gr
replacs, chesk fan maotar
rotztion (3 phase).

Provide acequate cogl water,
adjust warer mquiating vaive,

{siean qr reglacs condenser.

Refer ta didgnostic section
o this mantai,

10, Heat rejection valve not 10. RAefer ta dizgnastic secticn
shifting. gf this manual.
J. Head pressure too low. 1. Too much watsr ffow threugh 1. Adjust waier flow for 20°F
poci hest exchangar, temperature riss,
2. Lack of redrigerant. 2. Repair leak ang recharge.
3. Spzcs tzmpersture too cold. 3. Raise space ‘emperaure
ahovea TO°F,
4. Leaky valves in compressor, 4. Overhat! compresscr or
-replace. '
3. Head pressure control vaive 8. Refer to diagnasiic section
not working. ' af this manuat.
8. Fan eycling cantrol pressure f. Refer in start-up maneal far
switches not set groperly. . coerect sattings.
1. 1. Ainlew too high - reduce.

K. Suction pressura oo high

Excessive lgad an evaparaear,

29
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SYMPTOMS CALSE REMEDY
K. Suction pressure ina high. L Expansion vafve overfeeding. 2 Adjust superheat - min, 17°F
at compressar. Check to see
rmote Dulb s secura,

3. Broken suction valva. 2. Dwverhae compressor or
replace.

4. Urnit too small. 4. Add unit or repfacs.

L- Suction pressure t0o iow. 1. Lack of refrigerant 1. Repair leak and charge,

2 Betum air too coid. Z. Baise space temperaturs
and/er reduce fresh air
guantity.

A Clogged liquid fine filter 3. Reolace.

drier.

4. Expansion velve power 4. Renlace expansion valve

assembly has lost charge, power assemily,

5. Obstructed expansion valve, §. Clear vaive ar replacs.

8. Too much water itow through

pool heat exchanger.

& Adjust poci water figw for

207F temperature rise,

7. Condenzar check valve Y. Ees disgnostic seciion.

 le=king. Fepair or renlace,

8. Fan gycling control pressurs 8. Referto start-up manuai jor

. swilches not properly set correct settings.

8. Superheat too high. 9. Adjust for min. 17*F at
compressar,

M. Moisy unit, 1. insuiicient compresssr ol 1. Add gl to proper levet (refer

to sizri-up manuall.

2. Tubing rasile. 2 Send tubes away from
contaci.

3. Mouniings focse. 3. Tightan.

4. Qil siugging. 4. Adjust oil.

3. Internal pans of comprassor 8. Owverhaul comoressor or

broken. replaca

§. Expansion valve siuck gpen. E. Pspair or replace.

7. Dy or scored bearings. 7. Check oit lavel,

8. Loose or broken fan bel. 3. Tighten or replace.

8. Refrigerani flooding back. 9. Check and adjusi superheat.
Return air oo coid.

M. System short of capacity. 1. Flash gas ir Hgoid fine. 1. Add refrigerant. lnsulate

[fquid lines.

2. Clogged liquid kine filtar/ 2 Heplacs.

rier.

A4 Raduced zir flow. 3. Adjusi,

4, Dirty condenser, . Cledr.

8. Expansion valve stuck or 5. Repair or realacs,

cbstrucied.
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SYMFTOMS

CALSE

- RERELY

e ——— et

M. System stiort of capacity.

& [mproper superneat.

Check vahwes teaking.

B. Adjust superhsar
7. Saa diagnostic section.

O Compresor loses il

Sheriage of refrigerant.

Plugged liquid lins filker/driar,

Fump down controb qui-out
SETHNg 100 [ow.

Insyftictent qii ghargs.

Reirigerant lines imoraperdy
sloped.

Chack vaives leaking.

Liquid flooding back i
COMPIassar.

Mg qll traps in risars,

Superheat oo high.

Aefurn air tamperature
oo low.

1. Repazir leak angd rechargs,
2. Hepiace.

3. Jet pump down cut-gut at 30
psi wi29 pai differential.

4. Add sufficient amount ai
praper camoressor oil. Refar
o star-up manual.

5. Pepiteh lines. Siope in
direction of refrigerant llow.

8. See diagnostic section.

7. Check superhest. Chegk
sensing bulb coniact.

8. instail traps per piping
diagram.

Check and adjust.

in

10, Mixeg air temperature must

be 7O F ar abgwe,

P. Frosted suctian line,

Expznsion valve admitling
excess refrigerant.

1. Adjust expanzion valve,

Q. Hot fgquid line,

Shorage of refrigerant.

Expansion valve apen too
wide,

1. Regair lezk and recharge

2. Adjust expansion valve.

R. Frostad or sweating liquid
line.

Racaiver shut-arl vaive
partially closed or restricted.

Plugged liquid line filter/erier,

1. Open waive or memove
restriciian.
2. Hepiace.

Diagnostic Section

1. Plugged Filter/ Drier.

efther take the valve apan and clean, or reslace

the valve,

The liquid line fliter/drier may became plugeesd
with dirt or forsign material left in the system
during the installation of remote air cooled con-
densar ar split system components. When this
happens, the liquid line leaving the filter/drier will
feel cooler than the liguid entering. H it is badiy
piugged, sorme sweat or frost may appear at the
filter/drier quilet, [f the temperature ditlerence
across the drier is greater than 2°F, then replacs
the drier.

Thermastatic Expension Valve Stuck Open,

If the expansion valve ts stuck in the open posi-
tion, there wilt be an excessive amaunt of swaating
on the comprasscr crankcase dug to the lamge
amount oi liguid being passed into the suetion
line. M increasing the superheat setting on the
expansion vabve doesn™t siop the excess liquid,

31,

. Thermastatic Exgpansion Valve Has Lost its Chargs.

The power element of an expansion valve cansisis
of the remate buib, capiBary tube and the Deltows
gr diaphragm, which actuatss the valve cage. If
the pawer element 18 inoperative or has los! its
charge, the vaive wiil gither mainizin an aimeost
closed position or may closs completaly. To test
for inoperative power element:

a Siop comgressar,

b. Aemove remote bulh from the suction Hne.
¢. Place Hulb In ice water.

g. Start comprassor.

e. Remave bulb from the ice water and warm in
hand. At the same time chack the suciion line
tor rapid temperaturs change which indicates

it
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fiood through of iquid refrigerans. if rafrigerant =
floods threugh valve, powar assembly
gparstas praperly,

CAUTION: G not flood back through the suction
line igr toa long 4 period. Excessive liquid flocd
Dack can cause severs damans to the compresscr.

Thermostatic Expansion Vatve Impropery Adiusted.

It the expanszian valve is adjustad for 100 law a

superheat, too much liguid wiil pass through the 10,
evaporator. The suction Gne will be abnormally

cald ang liguid may slug hack t the compressor,

|f the expansion valve is adjusted for iog high a

superheat, too litle louid will be pessed to the

evaparator and the suction line wiil te abnormally

warm., Superneat shoutd be 58t no less than 17°F

at the compressar,

Thermagtatic cxpansicn VYalve ls Chstructed.

If the ghstruction is small, the thermostatic
expansion valve cannet pass 2 sufficlent amount
of ifquid refrigerant to satisfy the evaparator. The
superheat wiil be high and the system will tose
gapacity, Suction oressurs will b low, f the
obstruction = [arge and only a small trickle of
liquid can pass, the compressor will cut-out 2n
low gragsure. An obsiructed expansion vaelve i
esually ingicated by a partly warm svaporator and
trosting at the evaporator inlet 1

Liguid Line Solenaoid Valve Leans.

{ the liquid fine solenoid vatve [eaks, the com-
preszor will shart cvcle on pump down cantrat.
The tiquid line leaving the solenoid vaive will t=el
calder than the liguic entering the vatve, and in
some cases thers may be evidenae of sweating or
frost an the solengid valve.

Solenoid Yalve Qbstructed.

If the solencid valve i3 ohstructed, the resulting
operatian witl be much the same as though the
thermestatic exparsion vaive was abstrocted, The Coqa
Gistructad solenaid valve can be detectied by a
temperaturs change in the refrigerant line thraugh
the vaive, The liguid fine |eaving ihe valve will be
codder than tne liquid iine entering and may even-
tuaily sweat or frost p. Usually, i the solengid
valva is ohstructad, then it cznnot clnsze, and the
ooaration will b2 simikar to that described

in item 6.

Shortage OF Refrigerant.

There should always be sutficient liguid in the
recatver to completaly submerge the inlet o the
liguid line pipe. i there is 3 shortage of refrigeran:,
the liquic 1eved will fall below the inlet to the liquid
ling. Bubbles will appear in the sight giass, the
larger the bubbles the mors severe the shortags,
Thes may be a hissing or whisile at the expansion

yalve. The coil and suction line wiil e warm while

the suction pressure will be low due to fittls or no
liquid being supplied to the evaporator if the
shortage is severe.
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Owargitargs OF Refrigarant.

An avercharge of retrigarant will cause higH
head pressure, Liquid will back up in the con-
denser and dacrease the amount of surfacs
availahle for condensing and as a result, the
head pressurs will rise. o sxireme cases. 1t may
rise 0 4 point where thea thermal overload
giements in the starter or the high gressure
cut-cut switch will stop the comporessar.

Air It Syatem.

if air or other non-condensible gases are present in
the systemn, they will tend 1o move toward and 2ol-
lect at the condenser. The head pressure will rise
to a paint above the pressure corresponding io the
temperature at which the vaper i= condensing.
The pressure msy rige 1o 2 potnt where either the
higit presure cut-cui or thermal ovarload slements
in the starter may stop the comprassor,

To determine whether or not there is air in the sys-
ter, the comprassor must be allowed to stand idle
long ancugh for the entire system to ccot down to
the temperzture of the surrounding air, Aterthe
antire system has artained tha same temperature
as the surrounding-air, the reading of the high
oressure gauge should not be more than 10 |bs,
above the saturation pressurs corresgonding to
the surrounding air temparature.

. Broken Valves In Comprassor.

Broken suction velves or broken or leaky discharge
valves in a compressor arg generally indicated by
the suction sressure rising rapidly as soon as the
machine iz stopred. If the suction pressure rises
fastar then 5 'bs. per minuts, 11 shouid be dater-
mined that the pressurs rise is not due to other
causes such 55 leaky solenoid vaives. Closz the
guciion sarvice valve. Run the compressor until &
vacuym of 22 inHg is reached. 3top the compras-
sor. It should hold vacuum. |f It doesn't hold or
gannet rezch the vacuum,.vaives are leaking.

Head Fressure Contral Valve Malfunctians.
When the head pressurs controt vaive is utilized
on a system, therg must be encuogh refrigerant to
flood the condenser af the lowest ambient
ternperaturs expectad and still have enough
charge in the system for proper gperation. A
shortage of gas wilt cause hot gas to anter the
liguid fine and the expansion valve, and the
refrigeration effsct will ceasa.

Since all packaged "Recovery S000" Systam
units are charged and tested nefore they are
shippad, the oniy units that regutira refrigerant
charging ars sphit systems and units with remote
candansers. The raceivers insialled In the POE's
are sized to handls the additional charge
required for remote cordensers,

There are sevoral azuses for gysiem maifunction
when head oressure contral valves are used and
these may be difficult to isolate from each gther.
As with any farm of 3ystem troubleshooting, it s
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necessary o Kndw the axisting gperating t=mpera-
tures anc gressures pefore system proflems can
te detgrmined. Onee the actyal maitunction s
gsiablisned, it is 2asier tg pinpoint the ause and

Malturnctfen - Law Hesd Pressuro

then taks suitable corrective zaion. The foliowing
har lists the mostcommaon maifunsigns, tha
possible czuzas, and the remedies.

pressure Crop acress condenser ang associzted
pping which exceeds 14 psi under full load
conditicns. This car ccour if the remote condenser
1% instzlled Delow the POE. Each foot-of rise in the
liquid ling is equivatent {0 .5 psi pressura dreg. Add
the pressure drop dus to verticat !1f to the pressurs
drop of the condenser to datermine the total
pressyure drop. If the total pressurs drop excesds 14
psi, then corrective action is required.

POSSIBLE CAUSE REMEDY
1. [nzofficient refrigerant charge to flood condenser. 1. Add charge.
2 ORCA or HEADMASTER fails 1o close dus to: 2 See below:

a Foreign materizl in vahe. a2 Causs ORCA or HEADMASTYER to open by
rRISING cundansar/receivar pressura abave valve
setting by cyeling condenser. . i foreign
material does not pass through valve, replacs.

b. Less of air charge in element. b. Replzaes vaive.

Malffunciion - High Head Pressure
FOSSIBLE CAUSE AEMEDY
. Dirty congdensar soil. 1. Clean coil.
. Air on concenser blockad, 2. Clegr arez argund unit,
Too much refrigerant charga. 3. FRemove charge untii proger head pressurs
ig maintainad.
. Non-zondernsibles (2ir} in the ;':}"EEEJ'I'L 4. Purge from sysiam.
. Restricted due o inlet strainer being plugged. . Open inlet gonnection to clean sirainer,
Bygpassing hot gas when not required due to high 8. Either replacs ORCA-3-180 valve with an QRSAS,

CROAC, or QROAD-5-180, which nave higher
oressure differentialz, or instzll ORD (pragsura
differential valva} in series with the bypass port o
the OROA vaive {which will increase the

pressure differential).

13. Lesking Cheok Valvss.

i the liquic line check valves ars leaking, the
system will be shart gn capacity. It may aven ge
possibie that the unit trips on il gressurs failurs
controlb if the leak is savere enaugh, the liguid fins
1o the idie condenser wifl be cold with gossible
signs of sweating or frost. To check for a leakimg

" check valve, bwo methods can be used. Take a
temperszture rezding across the check valve on the
liguid line to the idle condensar. Both the entaring
and leaving temperaturas shouid be the same,

The second mathod is an accurate way ta verity if
the check valye is laaking whether the leaking is
targe or smell. All POE’s recover the sefrigerant
fram the inactive condanser, Atter agproximately

e P L T T T

10 minetes, the idle condansger showld seach the
suction prassurs of The systam. If the check valve
i# ieaxing, part of the liquid relrigarant will flow ta
the expansion valve, and par will migrats threcah
the lezky check valve tg the idle condenser. With
the expansion valve only geding part of the
refrigerznt, the col will e warm and the superheat
at the cail will be high. i the superhsat at the '
compreasor is fess than the suparheat at the
gvaporater, then the check valve is leaking. Be
sure 10 wait ample Hime far the idle condensar to
bleed off its charge.

if & check vzlve in the hot gas line is leaking, the
unit will Be shart on capacity and may even trip
out on ol prassurs failurs control. To diagnase a
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leaking check valva in the not gas line is more
gifficult that one in the liquid line. Hot gas
tamperatures can conduet easily through cupper
tubing, making the temperature method difficuit.
To determine if 2 check valve is [eaking, lake a
temperature on the inist sida of the check vaive as
far as possikie from the check valve itgelf. If it is
near the hot gas discharge temperature. itisa
goed indication that the shack vaive is leaking.
Another method is to inspest the biead port of the
poal heat valve, DHW heat valve or spa heat vaive
for signs of condensaiion. f moistura forms on the

O L PR e PR
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bleed Hne, 1t is an ingication that the cheak vaive
is leaking. The final way to detarming i the chass
vaive is leaking is to satisty all the water haag
exchangers and measure the entering and leaving
water temperatures. |f thers is a temperatura riae
un ary of the heat exchangers, then there is &
possibility that the check valve is leaking.
Howaver, it can 2iso mezn that the haat valve
didri't shift and is styck in the heat position.

If 2 check valye iz found to be [eaking, sither ¢lean
qut any foreign material or reglace the check vaive,

wapdf



DDC Control Panel

e comirclars on intfegrl part of the urit loccied in @ ccmoctten; sclaied kem the o sheerm, The
COMPIESEo o2 comreled oy NEMA gtries and srotected on all three shoses oy fived megnedic e
owsicads The overoct eset bution s cooesstie without iemoving the slschcal peneat caver,

The connalieris g micmecmpuierbosed sysian meuniedin the contred pensh. & confral panel with LSD
eCCouts which can ke emately meunied up fo S0 feet awey from the unit via on RS252 connection wit
be wpried. The ponal cecosses the comitaler oric aliows the llcwing 8t point chonges and oo
deplays the following sysierm stothus and sensar reacings

SENIOR READINGS SET POINT ADDREFSABILITY
Fetum air femgemtuns Room tampeiciue '
Retum cir migitve humidity Rearn rgiative humichy
Fool woder ernpare Focl wetertempenmue soouped/unacaured
roe mheduiz
Pool woier ermpemte axdiory hest set nomnt

SAFETY aTATUS OFERATING STATUS
Comprassor 1 soiety Corrpresssr T on
Compresscr 2 saiety Compreszor 2 en
Foch warer saraty fow fow andior agh femoamtas Huridificoton cn
Supply o cif ow Avitorny heat on
Blinking ovamnl ciorn Foci nsat on
Cogling mece on
Ailicry Doci fed on

In gddficr o the LCO readouts on the microcemputer ponel, staiuzlichis wil e provicsd on the unit
cobinet inSestfing powerar, high pressure cut off, sveload cufcut and icss af reflg et chaige for each
carmpesscr, Each ismgancn: cioul Wik Be supoliet with ¢ morual pums dows switeh,

& power Sleck s providad o facTate dleciic sl connscdons and s esUipsed with ugs for prepes wies
sizes,

Blower maoters and compressar(s) are contrailed ty motor storiers with thiseleg overoed protection. The
cvercads ore cojustcble Tp wiih push button resets,
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Adjusting Controf
Leltings

Making ZT Ad'!ustments

This sechion of the manual is for users who have
Password acsess 1o the Adjus Mode.

TF yau haven't already entered your Password, you must
do so. Ses Ewrering Your Posrwerd

You can adfust oniy a flashing number with e Zt. IF
tha pumber does ot flagh, char ftemn is 2 monitor only

[Eem.
Adjest Coamol Sedings in Display 1. 2, or 3 as follows:

1. Press the Made Selector Button until the graan
Mode Indicator Light maves next w0 the word
2djust.

2. Press either Dizplay Betonr 1, 2, or 3 1o locae
adjustable irems, which arz indicated by flashing
numbears.

IF vou continue peassing the dizplay bumons, the doc
W in 2ach displey chunges posidons and e
corresponding aumber aposars,

Press the Un Tor Down L Amow key undi you reach
the pymber rou want to eater, If you holg down the

Up T or Down + Arow kavs, you can speed thecugh
the numberss mors quickly, Press Bater.

[#1 ]

Adfter you press Enter, the oumpers stop fashing fer
2 few seconds. Tais pause salls vou the ZT has
processed your ACjuSTmEaL

4, Preis any of the Display Buttors o maks gther
adjusimes, and repeat Sieps 2 and 3.

MNows:  Some 2djustable ser points have high and low
firoits beyond which you canner adjuss them.
Far example, 4 heating set polnt may havae an
upper limit of 26%F (36°C).

Whan you make adjmstment, thay hesame
permmanen: i the £7. To make a temporary
change, write down the cciginal value before
makding the change s& you can re-enier it jager,

R L



Carcef Password

5. Pressthe Up Tor Down & Arow key untii the last
aumber of your Password apeears in the Tashing
posides,

Pras Enter.

You mus press Eneer for ecch of the thres numbars
in your Password in crder for the 27T @ recognizs it
as a valid Password. If you do ot prass Enter aach
dme, the ZT igneres your Password entry and you
cannat gain accass 1 Adjust Mode or Thme
Scheduling Mode.

After you press Enter {or die [asz number of yaur
Passward, the gresa Mode Indicator Light muoves rexz to
the word 2djust ir the Made Selactor Panel. If it
does not go m this posidon, the Pagyword s incamast,

You can now begin chanzing values ar set points inthe
Adjus: Mede, or prexs the Mode Sefector Bution 1o mova
the grean Mede Indicarar Light to the Time Schedulz
position. Time Scheduiing may cequirs a differan:
Passwears,

Noe:

Tie ZT is presat 1o dme out after o

1 to 15-minuze inrarval berwesn enrries,

[ you wait 1o long o enter an adfustnaqt, vou
must re-enter yeur Pessword This prevenes
unagthorizad vse of the ZT if vou forgar o
canca? your Password,

After entering the Password, you can easily canes!
witheout werng for the Zone Terminal wo dme qut.

I.

Fress the Mode Seleczor Button untl the gre=n
Mode Indicaor Tight moves next o the word
Padswoard

Press Enter three Smas. In doing this, you have
entered zeroed as the Password, Accessis
immadiataly cancalad because 000 is not a vzlid
Password

e M e e e



Estering Your IF your system ses e Password [eimre, you must snrer
Password the Paszwerd Hefore Wiu can make chtangzes to the sct
poines, or Sefors yeu gafn access 1o Thne Scheduling.

To erter vour Passaord:

I. Cpen:he Mode Selecror Banel by peiling the coog
down.

2. Press the Mode Setester Button unrd} the gresn
Heode Indicator Light moves next o (hs waord
Password When :he Mode Salecmr Sutton is i
the Pasgwond gositdon, 4 cember appears in
Disptzy 1. This nemher musr mafch the number an
ihe top, canter of vour Insert. If the mumbers do qor
match, the data that appears n she disalays will aot
match ke deseripZon or ke Ingers. Raplaes the
ouarree! Insert

i &

[137H
iRdF

I
c

i

HESIN

Mo Musaerin
Diggsay 1 mezt
massh iyped

; Aumkgran tha

it
lh'hs

JP

Ingar

E ::: h X
.4.-_. - ] CEMRD)

Egtirs 3; Matching the Insert Number

Thres pumbers appear in Display 3. The oumder io
the 1=t pasition laskes,

s DISFLAY AKEY =
PENENUE, b :

Figure 3: Entering Password

3. Press the Ug T or Down 4 Autow key und? he firs

number of your Paggeerd appsars in lhe fashing
position. Prass Enter.

The migdle aumber ia Display 3 begins flashing

4, Press e Up % or Down L Amow fey vt the
middls pumber of your Password apoears in 1he
Hashing nasition. Pres Enrer,

The third, or far right oumber, bemins flashing,



Lone Termina] Figur= 7 shows 4n axample of the 7T and its disglays
After Conmectlen 20t conzecdon.

Dilsmiay 12w List
\I:I[s;‘.‘!ay Ind!r:a;‘!ir Tt 4

Wamlng Siqoal
9= Jr'Dn-'l::ltllE‘.l-em.ls

Eunr"—i. I
il e aEmazs
¥ o : =
| =

Figure 7: Czanecied IT, Insart In Placa

Alarm Staius Tz Z7 indicares an alarer 25 follows (Figere 7):

o The waming sigral A flashes to the right of he
point name [f the system operating values are in
alarr.

v The OO Stams bar | or cirgle ) flaskes when an
OO siztus is in alamm,

o TEcmed zlarm light o the righe af tke Mode Salecmar
Pana! Taskes when any of the abova ftems ame in
alarm,

Alarms canact be cleared with the ZT. The preblem
mus? be corzecizd by mainterance or mepeir of the
arfastad jrarm

ek e e



Tima Scheduls In tke Time Scheduic Mode, vou con monitor or adjust
Mode the drys and Begin/End fimes for Ocoupied, Warmug,
and Shndcem coanditions, You can also set up holiday
and teomorery scheduies,
Time Schednle Made is availabie to thogs why hzve
aupropriars Password Access.

Displays, Symbais, Tae Zone Tarmiral simultenecusly displays thres se:

Keys, and Buttons points or sensed values, In addirion, fashing symbols
indicate when iteras arc in a stats of alarm. The keys,
bunons, displays, and symbols ae mxplaiaed befow.

Table 1: Dispiays, Symhbels, Kays, and Buttons

LDizplays, Symbois,

eys, duitons Description

Dizplay Euttan Sadecs e v you Want to manitcs ar achust

T3

Envter Kay Usa b comimit your rangas. AChoTmeds am not ameassed

s Yo Bress Enter,
Fashing Numpars lAcpear in Cispiy 1. 2, or 310 btk Comibery o &0 agust,
] Mumbars hat oe ot flash ke mecior only umbans.

Fa=hlrg & 1 Eherws: an e is i alam
Mowta Sadecinr Sutton Fress g buttan 19 $eiact Coarating Mades Monifr, At
Facswart, Time Schadyling, A green Mada Inckeziar bght moves
Svech D modes,

OniCt? Stanss Symibols [Cosarve OreCH soncitors of 2 poba 11 Tia HYAS camrolbar witt
1os Qmeor O ipr O irasa symbcls. Ao | oo, 3 Cele O ke G Trage aoa akways
fTecitr onlv 2ama, ¥ ha gymbst Rashes, e ifam is i s

Fed Alarm LUght Flamrias amytima 3 problem axisis mgarndess of whick Opamting
Mong wou have aesd

Ur TarDawn L Arrow | Usa thass keys 19 2080st a fashing mmber,

Keya

- Apcear In tra valua desiays, acd cumespoees b Ta dam pou ara
mecitenng oF acfissang,

a
A
3



Cperating Modes

Manitor Maodz

Fassword Rloda

Adjust Moda

Four Operaring Modes—Moniter, Passward, Adjust, and
Time Schedule—(movide securiry and ailow you ™
monmr, adjust, and set tire sehedules {or an individual
Ione,

Ag soon a5 the T is connactad, it comnpletes a sclf-
chack mnd then starts tp tn the Monilor Mode, The
Wonimr Mode allows o0 0 view un to thres settings, oF
ganee] valoed, at ooe 2me for your HYAC systzm.

To momniier YOur Sy iam, Yoo mwst uss 3 cleer plays
Inseri {2 cosom-nade labef} o refats the Z17s cutpul 10
your pargeular system. (See the Inoglling e Platric
Lobely--Inzers secon}

You can silteneously menitor your £Y AC sysiam in
thyes difTerear ways:

s Monitor up o chres differens senings or seasad
veluzs A maximem of six itemns are aecessible in
each of the thres displays.

s Xexd tke svmbols w the cdght of ke dispiay mombers
(e jears the an'e® stancs of vagious tnpets, outoots,
o7 mecas | = On stams;, 0 = OF states), Thas
provides contnuous menioriag of 18 clffzreat
foaTuses fam'oih.

e Maonicr alam staius--a flashing fed alamm light and
any flasking symiel !, O, h—viseally neotifies you
whar wour HVAC system bas an alarm condinen,

Ths Password Mode alows esers wilk Lhe propes anzess

rAghis 1o acdjus: Syswem sef poinis and time schedafing.

There are thre= levels of password accass:

o Momgr end sdinstenassword 2]lows uger access Q@
adjuse only sysiarn &2l points

»  Monitor, adfust and time scheduling—patsward
altows wser access 10 all ZT {zatures and
capahilities, bui ihe system is stli passward
proteczed

w No password--user 35 allowed to aocess all ZT
feamres and canabilities without antaring a password

In the Adpust Mode, thes TT displays information In e2ch
of the thres nemazcal displays. Typically, the displays
are s&t up 50 thet the reladonship berwern (he valies can
be viewed simultanecusly, For exampie:

Display 1 = Reom Temperatne
Display 2 = Room Set Point
Display 3 = Ouput Commend

This operaring meods allows you to adjust amy fTashing
st painrs that are avthorized by your Paszward. Set
points adjusted oy the IT remain in effect undl you
change them,

[



Capahilities Wik the LT, you cam
o quickly Identify an alarm and its Tocation
» mopmr and adjust up to 18 different setings
v axtend a daily dme schedule with the Oegupied
Extemed featire
s add er modify datly, heifiday, and temporery tme
schadules

To farnfliarize yourself with the ZT, refer to Figure

Cisplay

Buttan 1

Moca
Sakacimr
Pacel

Daar

Flgure 1: Zone Terming with Door Open
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