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Shipping Inspection

Introducton

General Information

Upon recejpt of shipment ar the job site, carefully check the shipmemt
against the bill of ading. Varidy that all unils have besn received in
eperating condidon. Check the sxterfor Br damage and verify that all
internal components a2nd coils have oot broken loose during shipping.
Assare that the cartier makes proper notation of any shorages or damage
of 2li copies of the freight bill and that ke completes a cartier inspecticn
Report. Concealed damage aor discovered duriag urcloading must be
zeported to the carrier within 15 days of recsipr of shipment. It is the
res'ﬁﬂnsihiﬁty of the purchaser o file all necessary claims with the carrier
Motify APR Corporation Customer Service of afl damage within fifiesa
{13) days of shipmernt.

This Installalion and Operaticn Reference Manuai = applicable to APR CF Serics
Units.

The APR CP Serics Unit I8 g state of the ar dehumidification aad heat racovery

system designed to provide complete environmentz| coamal of snclosed pooi and
spa areas (Matalorium}. Heat cecovered from the dehumidificacen pracess is used
ey heat poob water and for spacs heating. Excess Geat is refectad celside the pool

ATED.

Tke CF Series Uair contains the following major eomporents:

@ Compressor: A heavy dury, multi- eylindsr, serdicesable compressor
with iemovabde crenkease hester and optionai three singe unloading

% Suction Gas Accumulator

& Hor Gas Discharce Muffler

@ Poo! Water Condenser/Heater: A high efEcicocy coaxdal hear
exchanger with carbon sieel jacket 2ad cupronickel immer mbe assembly

@ Air Cooled Condenseridir Re-keat Coil: A high efficicncy
e¢nianced tube and fGn condenser

& Evaporator: A high efficieacy, multi-circuited ephanced ke and
fin evapozator

O Thermostatic Exparsion Valves: On evapeorator cireaiss to control
refrigeration svstem

D Sight Glass

& Soleraid Valve: For pump down

D Liguid Line Filter; With replacsable core

D Auxiliary Air Heating Ceoil: A high efficiency ¢nhanced tube and
fin coil cormolled by 2 3-way moduiating valve

D Supply Air Blowers: Blowers driven by an open, drip-resisant motor

® Apviinry Fool Hemer: Using suinless steel heat exchangers

t Optisnal Remote Air Cooled Candenger

@ Air Filters: Four 2" thmwaway fGiters each for the evaperalor and the
condenser

@ Comralz: Conmols on CP Series Urnits zre imeprated microprocessat
systems isolated froen the air stream Iq 2 seperate compartmeat oa the enit
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(zeneral Information >

Introduction (Con't) The following setwoints are provided and may be progfammed nn the DDC
Comtwol panel:
= Spaes Temperamre
* Space Ralative Humidity
= Pool Wamr Temperatore
* Oecapied/ Unoosupied Schodule

The following readauts are available:

= Space Tempezamre * Space Refative Homidity

* Pocl Water Tempemmre = Conrpressor Circuit Fanlt

* Haat mode * Denumidification Mode -
= Auxiiiary Hearing Mode * Pogl Water Heatfng

Elower mesars and compressors are coatrolled by momwor starters with
theee leg overload grotection. Overloads are adjustable o with push
button resels.

See APR Direer Digital Camteoller: Operation and Menxa! for more
Inforeaton.

Handling and Storage Upon armival of equipment at the job site, immecdiately store units on cheir shipoing
patlets in their original skipping marerial in a ciean, dry area Sigre unils in an
uprighr pesicion arall tiies,

e CAUTION

Ta avoid eqoipment damage while moving, DO NOT :ilt or drop
Units.

To aveid equipment domage during stornpe, DO NOT Stack Uznits.
DO NOT store CP Series Ureiis in corrosive envirooments or in
locations subject {o extremes of temperature or hamidity, Corrusive
conditions and kigh temperatnre or humidity dering storage can
sigrificantly tednce performance, reliability and service life.

DO NOT Puncrore cardboard oo the air coil side of the equipazent.

To avoid bodily harm, DO NOT alempt to move or Lift CP Serfes
Units withont appropriate equipment such as dolljes, hoists, hand 5
trucks er Bk 1ifls. (See Figare T - page 3

Cower Unit while op the job site. Cap open ends of pmipes . In areas where

paiming, plastering ot the spraying of fireproof malerial has not been

completed, all due precautions must be taken to avoid physical damage L
the weic and contamiration by foreign malerizl. Physical damage apd :
confaminztion may prevent proper start-up asd may result in costly
equipment clean-mp.

© el
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Handling and Storage {Con't)

Pre-Installation

General Information

An fastelletion and Gperation Reference Manual is provided for the CF Series
Urirt. Betore unit starl-up, mead al! manuals aed secoms familiag with the undt and is
operation.

Prepare for CP Sciies Unit installation as foilows.

=

[

Lk

=

b

=

Seclect an insrailation site which allows zdequate ciearance for mainzenance
and servicing of the unit. A mirimum of 2 feat of cleacance is cequired on ail
four sides of the unit.

Examine all pipes, ftttnps, valves and componenls before installing the
svstemt. Remove any dim found on or i these componens and assare that all
components are securely fitted

Properiv size and instail supely and return ducrwork as necessary, Insulate
all ductwork which mus: be mun thmugh uneonditioned areas. Seal aff duct
joints to prevent zir feakase. Inswil according to the [azest ASHRAE stan-
dards.

Iocate supply remisters along cutside walls, Place supply repisters w blankeat
all areas of glass and areas subject to condensatioe. DO NOT direct supply
alr orver pool surface.

Locats remrn air grifles as high as possible withia the pool and spa area, Do
not alew seturn air to drop below T F. Provision should be mads o drain
any condensatc which might cecur,

©On enils installed outdoors, insulaie alt pipes and completely drain the watar
systom
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Pouol Piping

:
i

POE 145X

(General Inmformation

Refer to Fimure 2 below. Fips Pool Warer according to the following recommen-
dations:

L

Lk

Insull a poel Bler pump designed for high volume circnlalion of water at low
pressure. Size the pump to accommodate the pressure dmoe throough valves,
filters and pool water heal exchanger in the CP Sertes Unit and any other
head losses fom axillary equipment chrough which gool water must flow.
Consult with desizm enginesr to determine total losses for installed auxilzary

equipment

Inatall a fize mesh sirainer in the suction line of the pump with a compound
gauge o indicate a plugezed strainer.

Tnstall corrosion resistant. il flow, ball, butterfly o1 zate valves o allow
" =
proper servicing of pool piping componenzs.

Connect the pere as showa in Figure 2 belew, The return line fem the CF
Serics Unit is conaected to the pool reure lins cpstreaam of the poal keater.
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Connecting Ductwork

Coendensate Piping

Installation

Instwdlerion of the CP Series Unit and alf essociated COMpOTEns, Party ard
gccessaries thal make up the installation shall be in cccordance with the reguia-
tHons of ALL Amhgrities having furisdicton arnd MUST comfprm to all applicadle
Codz. it iz the rasporsibility of the Installing Contracior o determine and comply
with ALL applicabie Codes end Regulations.

Install duetwork secovding e current ASHRAE puidelines. Connect
ducrwark to the CP Series Unit with approved, flexibic connectors.

Pipe the unit comdensate line 25 follows:

1

Atliach Lthe condensate drasn to the connection lapping on the oulside of the
gquipment.

Conpect the unit condensate drain te the buildiag condensate drain with 2
flexibie, non-pressure raied hose. Ensure that the hose is without kinks o
maintain an unobstracted fow of condensate fom Lhe unit to the dzin.
Hegizonial mas must be pitched ac | inch per 10 feet of drain fine.

Insrall a condensate trap in the drain line followicg agproved orecticss as
shown in Figure 3 below. Design the (ength of the rap Hazed upon the
amount of sxiecnal static pressure zaticigated. Ay a muls. 17 of 1rap i5 re-
quired for each inch of negative pressure on the ugi

; | TR I; =
Swin - : .Ii_‘h'\\ -r..r. _.-'f z-""—l_'—_. -
n H N N 1

Woon ! —‘

Figure 3

Provide a means to flush or Blow-gut the condensate line.

Provide a veat in the draim linc loeated afier the tsap in the direction of
condensate flow,

Install each unit with its own condensate trap and connection 4o the drain line
when fwo or more unils are msealled,

Cn cridnor units, wrap the condensate lime with Daat lape connseted @ma
freeze s=at, then inushate with 17 closed cell irsulation,

CP Seres Uniss are equipped with copper sweat unions for water supply and

8
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Installation

Pool Water Heating Piping water rotumn. PVC can be used for pool water supply and discharge piping to the

Refrigerant Piping

CF Unit.

NOTE: DO NOT u=e PVC pipe for spa and domestic hot water applications.
Use copper of iron pipe for domestic hot water applications and copper or CPVC
for spa applieations, When CPVC is used ont the rohrm piping, instail a high limit
aguastat on the return miping set at 130° F w prevent damage to the pipe should
water flow be intermupted.

The poal hear sxchanger is contolled by the DDC which reads the temmperabre
of the water From the pool, and conmols the opesation of the pool heat exchanger

to heat the pool wamer as required.

install pool water aeater piping accotding to the following recommenda-
fions.

1. Instal]l gressure and vacuum gauges on the cireulading pump fo 3ssare proper
pump cpcratica and o detect leaks in the piping system.

L [nstall 2ol Aow zate valves or bal! valves on the iples line for com| water shut
oif,

3. Install a bypass valve berween the pool water supply {on the fine from the
filter *o the C2) and return (on the line fom the CF @ the Poal).

4. Install 2 ball vaive on the outlet pipieg.

2 TInsulats hot water piping to and fom the unit w prevent onneesssacy beat
Ioss and to prevant accidertal bums,

& Install a priming iec om the pump water inlet piping,

7. Use a back-up wrench when tightening or loosening union to hold the
ground joind.

&  Avoid hich pipe runs and loose piping joints & avoid knocking and leakage
in the piping lice. .

9 Eliminate al] air leaks in the pump suction to assure proper water circulation.

10, Flush out and leak rest all piping prior ko start up. Fatlure o properly flush the
system is the primary cavse of incidenial damage to CF systems.

Refrigerant piping is only necessary on split system CF Unils or when remote
condensers are mstailed. Refrigerant piping s provided by the installing conmac-
tor. Refarring to Figures 4 (Pages 9), pipe air cooled condenser ar split system
according to proven refrigemation pracdces.
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Refrigerant Piping {con't)

Installation
used on ail joints. The ase of soft solder may void eqeipment warramcy.
1. When copper piping is installed, sij-phos, phos-copper or silver salder must

be used on all joiars. The use of soft solder may void egquipment

warranty.

Z  When brazing piping, purge the pirdeg with inert gas such as dry nitrogen o
prevent oxidation,

3. Install an oil trap at the base of all hot gas tisers. An additional trap is required
for every 8.1} fest of rise. (See Fienre 4 below )

4. Pitch all refrigerant lines 1/2" per L0 Eect of mn ia the direction of refiger-
anc flow,

Agsure that the horizontal dimension of the rap is as smail a8 possible.

Ly

. Add 3 fluid ounces of Type 5 G5 refrigerant off Jor sach 1000 fest of refrizer-
ant iine over a total of 35.0 fect.

=1

Tnsalate all refrigerant fnes.

SERACE WALYE = FILITCR CRTER
1
= REWSIE MOEER &. /
b —

=
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Field Wiring

Main Pewer Wiring

Operating Conditions

Control Sensors

Installation

s - -c WARNING

To avoid possible injary or death due in electrical shock, open the
pewer supply disconnect switch and secure it in an apen position
duoring installation.

CAUTION: Use only copper condueiors for field installed electrical
wiring. Unit terminzls are not desigwed to accept ather types of con-
ductors.

All field installed wiing, incleding slecirical ground, must eomply with
the National Elecoical Cods a5 well as all applicable local codes. In
addition, ail field witing moest conform to Class 11 temperature limitacans
dJesczibed Imothe NEC

Refer to the vnit wiring disgmams included with the submittal drawing for
Fese sizzs and o schematic of the field connections which most Se made by

the imstalling lar alectrical) contractor.

A51 final elecitical connections must be made with 2 lengih of flexibis
conduit to micimize vibration and scund transmission to che building

Install field winng, Refer o the unit wirlng diagmms to ensure proper electrical
hookup. :

Instafl the power supply which srovides power to the comprassor, the main
contrals and the blower. Eanip the power supply with a correctly sized fSsed
disconmec:.

the CP Scries Unit 1s designed for indoor of gutdeer installatian.

A voliage varjation of +- 10% of nameplate etilization voltage is accept-
able. Three-phase system imbalance shonld not be allowed to exceed 255,

The CP is shipged with the oilowing facmory instailed control sensors:

@ Return dry buldh temperature sensor

D Returre humidity sensar

& Pool water temperature jensor
All operating 2nd logic coatrols are factory instlled and wired into the CP Series
Unit. Controis sutvmatcally operate dehumaidification, space and pool water

heating, and heat recovery based on desired conditions.

The CP Unit is designed w operast under the control of a DD system.

11
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DDC Countrols

Pool Heater Inmterlock

Auxiliary Heat Interlock

Remote Air Cooled Con-

denser {Optional)

Installation

The DDC provided has three stages of heating and a single smpe cooling, The
third stage controls emergency heat. The sooling stzge controls the Liquid line
solenoid and the air cooled condenser.

CP Series units have normmally open (N.Q.), incerlocking, dry conmers for pool
purnp control which are located on the contml terminal strip. These contcts are
closed based on compresser opevation. Provide an external power source for
these conois.

CP Series Unils have dry contacs for anxiliary bot water pemp contral which are
located on the control terminel strip, Provide an cxtemal power soures for these
controls.

The CT Series Unit may be supplied with an optional remote air cooled con-
denser i reject excess heat outside durng periods of mild weather or ather times
when poold heat and space beat arc oot tequired. The remote air cooled con-
denser utilizes a combimation of fan cveling control and fan speed control to refect
excess heat. Interlock wirinp must be provided berween the CP and the remote
cosidenser.,

The remote condenser (s energized when space heat requirements are sarisfied

and when either the hemidistat calls for debumiditieation or the room thermoscar is
st to cooling. Pressure switches must be set to the pressures shown in the chart

beiowr.

< v'\ T x'{v;g\ma\.-\ﬁkﬁ?‘V\-“::'.'\--‘@‘:u:_-\:‘:. .-:a.so;"oﬁ:._. PR :_"'*;'.;,\
b aﬂecnifeaﬁerf L O Sethinasiin t ‘QIEEE?*E&&[ .;%;“33
ey bidnp i il B ‘i‘*?“}éiﬁ‘iﬂi‘:ﬁ:’ﬁ T Rh. A x,f-"*éi" e e L :;,;:{:x:::_ e
s st eSS T B
1 NiA N/a
2 26040 H/A
3 260440 (1 Fan) 27070 (1 Fan}
3 260/40 (1 Fan) 27070 (2 Fans)

12
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Start-up
Before Start-up Before Start-up, complete the following:
1. Complersly inmall the onit

2 Ipstall el mipimg and strainers. CAUTION: Flush out system thoroughly
before making firal water conneetions

Lk

Opea service valves on mefipgerant receivers Walves open counmter-clock-
wise. Replacs caps on receivers. (MOTE: refrigerant is purnped into liguid
receivers at the factory prior Lo shipping.)

4.  Clean and Mush each vnit. Befill the unit and bleed af] air from the system.
% Check piping and componenis for leaks.

6. Install and cheek ail ductwork

7. Check power and confrol winng for proper operation. Energize power to
cranxcase fcaters for 24 hours before attempting o operale svsem.

8. Install clean resh air and return air Blters

2 Adjust dampers. Sct the fresh air damper to the minimum setting required by
eode. Ser damper linkages {or proper operation.

10. Bring poot water to 57 below operating temperatute asipg the auxiliary pool
heater..

11. Prime znd test 21l pumps attached to the system
12 Adjust agquastat  required pool temperature

13, Check rotation of blower by starting and stopping {an mowmr. Rotation may be
changed by swiching any two of the three motor leads from the magnetic
starter to the motor.

14 Check current balance of all motars incleding the condeénser motors. Verfy
that currens haiancs hetween any mwo legs of cach motor does not exceed
2%, '

15, If equipment musi be stared when the room is delow operating condijtions,
starl the svsteny in Geating mode. I equipment must be started when the room
is above operaling temperalces, slart the system in cooling mode
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Start-up Checklist

Start-up ’ ;

When the installatiom is complete and the svstem is cleaned and flushed, check
put the sysiem using the following checklis:.

To aveld start-up delays, ail trades involved in the eguipment installzdon
should be represemted during start-up incfuding the heating contractor, a
certified air balancer, the elecrrieal conitracior, the plumbing comrracror,
the swimming pool contractor and the gemeral contrucior.

I D T @D D

T Do D D D D D T

Flectrical/Controls Checkouat

Witing is properly insiailed and grounded. Installation complies with the
Mational Blectnc Code. All conductors are copper.

All equipmeat is prolacted by time defzy foses or H tyvpe <ireait broakors.
Conductors are properly sized to0 bold voltzge drop 1o below 2%,

All conpections in the electrical pontrol pancl are sight

The contred pane! (s wired according to the wiring schematie. All conoo]
connections are Hght

System contmds are functioning, calibrated and seqpencing s comedt,

Proawver waltage at the disconneet switch is within the range shown on the
nameplate [+~ 1095

Unit Checkont

Unit is inslailed completely level and within ambient spaes. All doors are

accessthie

Blower belts are adjusted to the proper tensian. Pan apd motor sheaves are
securely tiphtenad.

All braces and straps are removed from the unit

All construction debris is removed fom the Biower comprartaent and the

condemsate pa.
All blewer fans ratate in the comect direction.
Refrigezunt rooceiver valves aré open.

All refrigerant sauges, temperature probes and amp probes oo the main
compressor teiminal are correctly mstalled.

All filters ate installed and are clean,

Temperature probes are installed at the following poines:
* Hot gas discharge (at compressor}
*Liguid Iine cotering themmastatic expansion valve
+Suetion line near the TXV sensing ol
* Entering and leaving pool water Tines
* Entering and leaving space waker lines [When insralled)
* Enrering and leaving DHW lines {When instafled)

.

14



CP Series Installation and Operation Reference Manual

Start-op Instructions

[

(18

Lab

Start-up
General Stari-up

Compiete Gereral Urit Data on Star-up dara Sheet |

Pump down unit by urning off switch .

Werily that the [an mns and thal the contrab circwit is ensrgized.
Cipen all valves.

Turn oo cireulating pump and fill svstem with pool water. Repair leaks immedi-
ately- (Poat heat does not activare if therc is no flow.)

Venby that the unit i overating in full reciroulation mode and that Fresh air
damper s fully closed. {If damper i3 not fully closed, adjust ime clack o

ungecupied mode o close.)

Check afl regisicrs and vesrify proper air distribotion. Adjnst al! griiles and
registers and assure that 2l] grilles and registers age upobstnacted.

Have exteral siadc pressure (ESPY and CFM measured by a Cernified Afr
Balanesr.

Measure and repart om Seart-up Data Sheet operating voltage. amperage, and
fan and mowor REM.

Heating Stage 1
Replace all pagels. Record pool starling dara.

Set contraller to hearing mode. Test in heating mode for ai least fifieen (13)
minmies.

Set gysiern switch to ON. (If power has beco off to the upit, press RESET). Set
Biower switch o ON. When the compressor starts_ set the thermosiat apd
humidiseat to desired room temperaturc.

Axznre that zower i wilhin range shown on nameplare (= 1093,

Assure that amperage draw on the compressor(s) matches nameplate,

Asgure that refrigerant prassure s within operating range.

Comglete Heating Stage [ Data on Start-ue Data Sheet,
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Start-up Imstruretions (Con't)

Lk

Start-up
Anxiliary Heating Stage II
Laower pool aquastat at a témperature below poal water to turn off pool
heater. When the cormpressor siarms, set thecontrofler unti] slage T auxiliary

heating is activated. Test stage 11 anxiliary heating for 1% minwces.

Yerify Lhat the auxiliary air heating coil {s acrivated and thal the boiler lurmns
oL

Compiete Heating Stage [T Data on Stan-up Data Sheet,
Entergency Heating - Stage 111

Set the thermostar aad humidistat vo maximam. Seraquastar to 30° F. Tesi stage
IIf emergency heating for 15 minutes.

Verify that the emerpency air heating clectric heaterz come on.
Complete Hear-Stage T on Start-up Dara Sheet .
Coaling Stage
Sct thermaosiar to 3° F below actual room femperature {but not below 70° F). Set
aquaseat 3° below actual pool temperature, Sof humidistat to its lowest setting.

Test in cooling mode for at feast 15 minates.

Verify that the remote condenzer (optional) Functicns when pool heal is
satislied.

Complete Conling Stage Dawa on Starr-ep Data Sheet

Pool Heating
Set Controller to activate pool heater. Adjust water flow rate for the correct
tempemature difference bobween supply and remen water {207) and readjust
flow rate when operating temperatore [s reached. Test pool heat for at least

30 miovtes.

Check eirculaling pump gauges for prossure and vacoum. Verify correst
water flow rate. Check pumps for cavitation,

Complete Poold Heat Dara on Start-up Data Sheet,
Enviroanment Data
Record Emdronment Data on Start-np Data Shest.
Use this sheet a5 3 guide for unubleshooting, Warranty will commence when

one copy of the data sheet is retumed with the warsanry cegistration © APR
Corporation, 7300 South West 44ih St, Oklahoma City, GE. 73179,

16
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Start-ap Notes

Start-up

&

)

]

I Te awoid system fresze-up during a winter start-up, complete all phases of the installadior

2

before start-up. Room temperature miest be 70° F.

The second stazge control for eating energizes heat re!’ﬁy fHR-Z2) and

initigtes an N, O dry comtact lo aetivate the euxiliary heating circuit and the

Eeiler.

O WARNING. -7 .

Te aveid invalidadon of warranty and possible eqaipment
damage, DO NOT use equipment to heat or conl paolfspa area
when area Is nader consiruction. DO NOT eperate with dirty
Miters. DO NOT operate without fOlfers.

Ff enit fails o operate. coaduct Lhe following checks:

R

L

High woliage is present in some areas of the electricai panel Exer-

Check the voitage @nd currest. They must comply with the
eleztrical specificarions deseribed on the mamepiate.

Luok for wiring errors. Check for loose terminal serews whers
wire conmections have been made on both the line a2nd iow-voltage
termenal boards.

Check for dirty filters. A clogged filer may cause safery cutouts to
swp unit operadon or cail damage. '

Check the suppis and return piping, Piping must be properly
connested w the infet and ouelet contections on the unit.

Check the Fan. If the fan fails to operate, venfy that the blower
rotates fresfv and that the fan sheaths are Brmly tightened Verify that
the fan operates io both beating and cooling mode.

If equipment =tli fails to aperate, consult Troubleshooting Guide
(Pages 23-32) befors consulting authorized service represcatabive.

. O WARNING

cise caution when working with energized equipment,

To prevent injary or death dne Lo electrical shock or contact with

moving parts, apen opit discopnnect switch before servicing veit.

17



CP Series Start-up Data Sheet

Compiete one sheet for each unit instailed

B Project Name:

Sales Order Noo

Spa heating is required?

Ambiant lemp may Gl below 5077
Drain i5 properly trapped and pitched?
Sheave screws are Hghd?

Fan bells ars adjugred?

Unit has been Husied?

Muadel No:
Sertal Mo
Contracior:
Ciry/SeZip:
Test Date: Phone: Fax:
Crank case heater 15 installed? Unit Lacation:
DDC is installed? Required Wer Bulb: D1y Bulb:
Dormestic hot water = installed? Required RH; Reg. Pool Temp:
Pool heating is required? DUCTWORK

Duct Material:

Return Duet Size:

Supply Duct Size:
System EPS (Wet Coil);
Air Discharge CFM:
Fresh Ajr CFM:

Filters are installed & clean? 8 Yes 8 No Condengate drains ape instalfed?
f? Yes 8 Mo Wirlng conforms to all codes? 8 Yes B No Ducts are inselated?
# Yes B Mo Dueting conforms o ASHRAE 8 Yes 8 No Duets arc lined?
8 Yes 8 No Motor current is in bajlance? B Ye: 8 Mo Grlles located as rccommended?
8 Yes B No Vois & amps conform ro namepiate? B Yes 8 No Onlles & Yents are adjusted?
jo Yos 8 Mo Unit is geoperly grounded? B Yes 8 No Bampers are adjusted?
¥ Test Duration: Volts: Amps:, Watts:
Th::n'nnstat &tart Temp: End Temp: Superheat:
@i midistar Start RH; End RH: Subenoling:
% Actual End WB End DE: Suction Pressure:
¥ sctual End RH: Discharge Pressure:
F B 5 lower Speed: Blower Amps: Suction Temperature:
B8 Air Temp In: Air Dut: Satuvatipn Temperaturs;
: Differential; Condensing Temperarure:
§oight Glass: B 114 8 V2 834 8 Ful Liguid Temperature:
Test Duration: Yolis: Amps: Watts:
Bq Thermostat Start Temp: End Temp: Supechezt:
"‘ Humidistet Start RH: End RH: Subeooling:
Actnzl End WH: End DB: Suction Pressure:
Actual End RH: Discharge Prassure:
Blower Speed Suction Temperature:
Alr Temp In Air Qut: Satyration Temperature:
Differential; Condensing Temperature:
Sight Glass: 8 1/¢ g 172 8 34 B Fuil Ligquid Tempetature:

12




CP Series Start-up Data Sbeet

AGE 1T

il
4

EATINGS]

VIKILIARY:

Test Durarion: Yolts: Armps; Watts:
Thermostat Stan Temp; End Temp: Superheat:
Homidisiat Start RH: Eod RH: Subeooling:
Actuzal End WE: End DE: Suction Pressure:
Actual End RH: Dhscharge Pressure:
Blower Speed: Blower Amps: Suction Tempsrarure:
Alr Temp iIn: Ajr On: Saturation Temperature:
Differential: Condensing Temperators:
Water Temp In: Water Cur Liguid Temperature:
Differential— Sight (Flass: & 1/4 g 12 8 ¥4 4 Ml
O Yes O Mo Boiler operates upon demand?
Test Duration: Volts: Arnp: Watts:
Thermostat Start Temp: Ead Temp: Superheat:
Humidistat Start RH: Ead RH: Subcooling:
Actual Tnd WE: End DEB: Suction Pressure:
Actmal End RH: Discharge Fressure:
Blower Speed: Spction Temperature:
| Alr Teme Tn: Alr Out: Saturation Temperature:
Differeatial:___ Cendensing Temperature:
Water Temp In: Watar Out; Ligeid Temperature;,
Differeatial: Sight Glass: 8 14 8 /2 8 34 8 Fuli
Type Caoling Condenser B Air B Waer 8 N/A Aquastar Setting:
B Yes & No Cooling Condenscr operates? Pool Temperaturs:
Test Duration: Number Flow Valves: Manufacturer:
Pool Adquastat Setttege . Spa Setting: Caetral ¥Welve Type: Manufacturer:
Pool Start Temp: End Temp: Length of Ficld Piping Run:
d Sra Siart Temp: End Temp: Piping Type: Rize:
Pump Discharge PSIG: Water Source: Hardness:
£y Pump Return PSIG: Water PH: Chlorine Level:
Verical ft (ft): Pool Pump Model: Manufacturer:
By Coadenser Water Temp Tn: Pool Pump HF: Pool Pump GPM-_
Condenser Water Temp Quu B Yes 8 Mo Field piping is insulated?
Differential: § Yes & No Strainers are installed?
B Yes 8 No Circelaton pump operates?
Ontdoor Wet Bulb: Dry Bulh: B Yes 8 No Manrual conlrol switch is reset to DDC?
CQutdoor RH: B Yes 8 No DDC control sequences arc tested?
B Yes f Mo Thermostat, Aquastat, Humidistat are B Yes € Mo All sensors verified and calibraeed?
retumed o mormal operating settings 8 Yes @ No Additional information {= aftached

Anthorized Signature:

All testing has been completed and resulls represent acitusi testing conditions.

- ENVIROPENT

Titke:

N Co mpany:

Datea:
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CP Series Installation and Operation Reference Manuai

Maintenance and Operation *

Manual Fan On/Auto Switch The CP Unit is squipped with a Fan ON/Auto switch focated on the side of the CP
elecmical conrod panel.

When the fan switeh i5 in AUTO posigon, the fan will tun onfy when the

compressos 15 running, CAUTION: Ouly set switch in AUTO position
whez antkorized by the factory.

When the fan switch 1= in ON position, power is supplied o Lhe fan relay.
M., Bin relay conlacts close w activate the fan motor The fra »ll run
continuously when the fan switch is ON.

Operating Pressures and The following pressures are based on $2° F air at 50% RH and may be
Temperatures used as a puide. Since indoor temperatsre and RH may vary, actuazl read-
ings may be slightly different.

bo o i i o o S PR mwxowz »‘H-x‘-: ¥i vﬂo i R o e
ettty B Stng,&,lx eakiii s:@wwf,_; doe i T
3R A R G b A 0¥ e auayd “'““MHN me«zww.&z e e s}.p..;,ow»rivv."« Rt
PO L A ] e L S LN iR et v <.°.5.,.w4
5 e D of B DRk HRAE AT RGNS F P ER R onM*w‘!& 5 l‘. f R g [ %3 heﬂ.

SHLL S ke F Y g v Sl £ A WA R L HREND 00 L e B MM Qxﬂ <°M‘
R e g S NI S VI | S CE R AL LRI 4

Soction Pressure 60-63 PIG al-83 PSIG
Discharge Pressure 200265 PSIG 223-273 PEIG
Discharge Temperature 160° - 1807 F 150° - 200* F
Ligquid Temperature +a* F 100° - 100° F

The CF Uit is eguipped with a pool beating condenser and an optional sir or

water cooled condenser. The following arc typical operating conditions for these
Condenser 'Dperatiun CP s=nndensers.

T I et
: SR e

e R iwmwnw; T RN

Reftigermot R-Z2Z Rz R-2
CondensingTanperatre | 110°F 114°F 154°F

TubesideFluid HO Hp Hp

Water InyVWWater{ ot S0°SeF F A5% /08" F A :
Amhsendt A Temperatne NA MAa o5 :
FoulmgFachor 0005 (st 0005 (510 NA :
PresareDirop 32rE1 4.2P51 A

M Tubesice ¥y orldngz 150FP51G I3GPSIC S50P5IGY

Pressure 3XFF

MaxShedlside VW orking 350PS5HSS 350PSES/ My

Pressnre T I0°F

Rafer to product speciffcafions for more information.
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CP Series Imstallation and Operntion Reference Mannal

Refrigerant Recharging

Maintenance and Operation

Complete the following steps whea recharging the refrigerant system of the CP
Serfes Ulaft. NOTE- Ezch compeonest of the sysmm must be svacuated individe-

allv.

[

Lk

Refrigerant
Use an approved Refrigerant Reclaimer to remove refrigerant.
With an appropriam vacuurn pump, cvacuae the sysem to 700 microns.
Hreak the vacoum with dry refrigerant.

{Connect the high pressure side of the charming manifold o the ootlet valve
on the receiver.

Totally close the valve on the receiver and edd lguid refrigerant chroweh the
valve, DO NOT add ligoid refrigerant throngh the soction port om
the compressar.

When suction piessurs reaches 40 P3IL aclivam the compressor.

Concirue o add liguid refrigerant unttl head pressare ciimbs abrupely,

Fully opzr the valve ¢iusing suclion pressure to climb.

Refrigerant (il

Add refrigerant oid after recharging refrigerant or when odl lewvel o the ol
sight glass falis below the half-way mark,

]

Pump down the sysiem uatil suclion pressure drops w 2 PSLL

Add o1l o semi-heymetic compressoss through the oil charge port Add ofl to
hermetic compressorns tmough the suction port. OTL MUST BE CLEAN
AND DEHYDRATED.

Add 365 oil (or equivaleat) o fill the sight olass 1,2 full. Do nae overfll
CDmPTESSDI.
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CP Series Installation and Operation Reference Mannal

Space Heating

Space Cooling

Humidity Contral

Pool YWater Heating

Night Time Setback

Frost Protection

Control Seguencing

The air temperature in Lhe natsterium is controlled by 4 threc stage thermoalat,
The first stage conmols the refrgeation heal recovery seclion which gives
privrity to air heating. The second stage conlrols the modulating valve for the hot
water coil. This stage s set 2 degrees F below stage 1. The third stage brings on
the emergency electric heak.

Unce afr temperanie has been sadsfied, recovered heat is put inte the pool water
when delemidificadon is required. This sequencs provides the fastest response
3 heating demand and 5 the most cconomical way to operate the unit

Space cocling combol is maintzined by the the controller furpished with the unit.
The et point should be set 4 degrees F higher than pool water termperaturs.

When space {Smpsmiure dies above the setpoint, the thermostat signals the
compressor to start and cools  the air. Bxcess heat i3 rejected fivm wo the paal
water {if pool water heat {5 required) Lhen (o the remete air cocied condenser

Automatic change over from heating or air conditioning 4s a fanction of dry bulb
cocling demand in the natarotinm.

The humidistat is part of the controller and is one vf the primary operating
controls, It should be set 10 maimiain minimum spece relative humidity conditions at
S0%.

On a call for bumidity contwod, the hurmidistat signals the compressor o start w0
dehumidivy the air. Heat capiored during the dehumidifeation process s diverted
m the hot 2as reheat coil, or to the pool heat exchanger { if pocl heat (s required
and space heat temperature is satisfied). Both provide ful] condensing.

The pool water is beated by the anit reheat once the demand for space heat has
been satisfied. Auwiliary pool heat is provided by integral stainless steel heat
exchangers fed with hot watcr fram a (hree way modulating valve from the same
supply as the hat water coil. The pool aquasiat is set 2 degrees F below the
maXimum Space lemperanie setting,

During periods when the pool s unnsed for any leagth of dme, ot 15 advisable w
cover it with a thermal blanket. This reduces evaporation rate and heat foss, The
rernote opeor panel has (2) sets of adiustable seipoinis: (1) for ccoupied mode
and (1} for unoccupied mode.

The pood dehumidifcation unit heating water pump (P-2) i interlocked with @0
outdpor air temperature senzor. P-2 aclivates when outsidec temperature drops
below an adjustable sempoint

The CP Serits Unit is provided with an operating and safery logic conmol svstem
which shus down under conditions of high refrigerant pressure, low refrigerant
pressure and odl failure conditions. The control system includes relays, contactors,
5ens0rs, switches, gauges for high and low rclngerant pressure and ofl pressure.

3
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CP Series Imstallation and Operation Reference Manual

Monthly Maintenance

Mainterance

Perform the maintepance procedares outlined below periodically as
indicated. It is the responsibility of the owner ta provide rontine mainte-
rance. Failure to perform rowtine maintenance may void warranty.

¢ WARNING

To prevent injury or death due in electrical shock or contact with
moving paris, epen it disconnect switch before servicing unit

Thnit Inspection: ¥isuzlly inspeci the unit moncthlv, Pay special atteation
to hose assemblies. Hepair any leaks and replace deteriorated hoscs
immediately. DO NOT wse Stop Leak type products in CF Units. Repair tormn
insufation immedtately. Tooch-up paint dings and scratehes before msting coones.

Filters: The CP s tguipped with throwaway filters. Tnspect Siters and reolace

diny filters meathly. CAUTION: Operating with dirty Glers may damage
coifs and may void mnit warranty. DO NOT eperate enif withont ALL
Gliers in place.

Condensate Pans: Check condensate paps for algae growth monthly, If
alpae prowth is appatest, consult & water treatmemt specialist for proper
chemical treatment. The application of an aigaecide every three months
tvpicaily eliminates zigae problems in most installations.

Check condensate drain line monthly, Clear line and trap as oecessary (o
facilitate unobarructed condensate flow,

Compressor Oilr Check compressor oil levels monthly. Oil levels are
visibic through the oil sight glass provided. Check ol levels after the unit
has been in operation at least 1,2 hour. Refer to Lhe Muointenance erd
Operation Section of this manual for ipstrections on replacing compressor
ail.

Refrigerant: Check refrigerant levels monthly. Hefrigerant levels are
visible through the sight glass provided on the evaporalor.. Refer mo the
Maintenance and Operation Secrion of this menual for instructions an
recharging refrigeraat,

Dampers: Check dampers monthly and adjust as necessary. Set {fresh air
damper to the minimum setting required by code. Set damper linkages for
proper operation. Linkages must open and close without bindisg.

Suction and Discharge Operating Pressare: Check svction and dis-
charge pressure while onlt iz in operation. Compare with star-up data, IF
significant deviziions are noted, refer to the Troublesheoting Guide in this

maoual for more ipformation.

Elowers/Motors: Adjust bower and motor belts and replace as nceded

ek |



CP Series Installation and Operation Reference Manual

Monthly Maintenance
{Con't)

Annual Maintenance

Salety Reset

Maintenance

Belt inflection musi not exeeed 1/2". Check that all blower fans romare
freely in the correct ditection. Lubmicate fan bearings with a high grade
bearing orease moatbly. Replace belis every six (6) months.

Pool Strainer: Check and clean pool strainers monthly or as required.

Pool Water: Maintain pocl water PH betwezn 7.2 and 7.5, Failore to
mainlain pool Ph within this range may void anit warrasty, Maintain
chlotine ar the levels regmired by code

Anpnally, have unit inspectcd by 4 certified service technician. Dnring
service, clean heat exchangers, fubricate fan motors and complets all
testing listed 1n the Stert-wp Section of this manval.

The CF Unir is equipped with a Safcty/Control systam which protects the anie
apainst damage fom high and low refrigeranc pressures and il faflure. Should the
[eckour relay which is clectrically linked with these cufouls interrupt unit opora-
tiom, the unit must be reset manuaily.

If the wapit moest be teset morc than twics, <heck ihe unit for a dinty flter,
ghnormal eniering water tamperature. inadecuare or excasaive watsr flow
and internal malfunction. Refer o the Trouleshooting Guide for further
diagmostics.



( Troubleshooting Guide

SYMPTOM

CAUSE

REMEDY

A, Compressor does not ron

N

-]

. Disconneet swirch open

Fuse Hlown

. Trioped Crwerload

. Control coniacts dirty or shck in

open positon

Pistoo serzed

. Frozeo eompréssor morof

pearings

. Loss of charpe switch open

. Discharge pressure 2bove cwi-in

setting of mgh pressure Switeh

Qil pressuce-faffure conmol switch

10. Defective starting component

(1 phase compressars onky)

-1

o

. Determine why switch was open

If cvervthing OF. close switch

- Replace fuse
. Sec diagmostic section

- Repair or repiace

. Somi-hermetic compressar.,

Rromove compressar head. Look
for broken wvalve and jammed
parts

. Repuir or replacs

. Check for refrigerant leak..

Repair leak and recharpe. Reser
loss of charge switch

. Ses symptom [

Reset oil pressure failure comirol
switch. Check ofl level, ofl press-
are, wiring and contraf Vor faalty
comtval, Restart system.

. Locate and replace

B. Tnit shor: cycles

Space thermosiat sensor Fanlt

- Replace scosor

C. Compressor will not stari-hnms
iniermittently (cyclving on
overjoad

[N S,

18]

Improper wizng

Low line voltage

Opea stam capacitor
{1 phase onlv)

. Ralay commects not closing

. Open cirewit in staeting winding

{1 phase Fulv)

. Btalor winding prouwsded

. High discharpe pressure

. Tight compressar

. Check wiring against dizgram

. Check main line veltage.

Detarmine location of woltase

drop

. Replace start capacitor

. Check by operating manually

Replzce defootive relay

. Check stator leads. If Ieads O

replace stator, o COMPICSSOT

. Check stator Ieads. I Teads OK

teplace stater, or ComIpressor

. Eliminale cause of high pres-

sure. Make sure discharze
service valve i3 open

. Check oil-level. Carrect binding



t Truubieshoatz‘ng Guide

SYMPTOM

CalUSE

REMEDY

D. Compressor slarts hut motor
does not zet off start winding

. Low lire vollage
. Improper wiring

. Defective relay (1 phase oniy)

. Ruoning capeeftor shored (1

phase only)

. Siart znd un windings shorled

{t phase only)

. Start capacitor weak (1 phase

only)

- High head pressure

. Tight eomoressor

. Correct Iow woltage
. Cheek wiring against diagram

. Check operation manuoally.

Replace relay if defective.

. Check capacitor with OHM

mater. Replace if defective

. Check resistances. f defective,

replace giator or compressor

. Check capacitanees, replace if

lowr

. See Symptom |

. Check ofl fevel and binding.

E. Start relay burned ot
(1 phase vgizz only}

. Low [ine voltage

. Excessive Hnc voltage

. Incorrect run capacitor

. Short eveling

. Incomreet mounting

- Relay wibrating

. Incorreet relay

e

Ll

. Increase voltaze to nameplate

Tating

- Replace volmge 1o maximum

of 10% over pameplats rating

. Replace with comect mtd

capacitor

. Cheek differential on pump

down control. Check for leaksy
liguid line solenoid walve

. Mount relay in correct position

. Mount relay in fdgid location

Replace with proper relay for
moiar characreristics

F. Borr Capacitors burn out
{1 phase anils oaly)

. Short eyeling

. Start reley contacts sticking

. Improper eapacitor

LFi]

. Replaee capaciter. Cheek

differential on pump down
conirol. Check for leaking Tiguid
line salencid walve

. Replace starl relay. Install hlesed

resistor (2 walt, 15000 cbm}
Acrass Star capacitor terminals

. Replace with capacitor properly

rated for voltags and mfd

G. Ron Capacitors burn out
{1 phase unnits oniy}

. Excestive bine voltage

. Wrong capaciter vellage rating

28

2.

. Reduce woltage to oo more thao

10% gver nameplaie

Replace with capacitor properly
rated for veltage and mfd



¢ Troubleshooting Guide

SYMPTOM

CAUSE

REMEDY

H. Unit rops conlinmaily

. Thermostat set tao high fheat) or

tet low {cool). Homidistar set
w0 low

. Dirty condenser (air cooled)
. Shormage of gas
. Dy filrers

. QOvercharge of refrigerant

Dirty evaporaior

. Logse blower belts

. Leaky vaives in compressor

{(high sucton, low head)

. Unit toz small

1. Adiust control settings

2. Clean condenser

3. Repair leak and recharpe
4. Replace filiers

5. Purze exgsess

6. Clean cpil

7. Tighten or replace

3. Overfaul compresszor or replace

9. Add unit or replace

i Head pressure too high

. Chrercharge of refrigerant

. Alr in svstem

. Ditdy Siters

. Loose biower belis

. Dirty condenser {air cooled)

. Condepser fan mocors not

operating

. Condenser watar too [ictle or too

warm {Water cooled condenser)

. Restricted watar coolad

candeaser

. Head pressore contmol valve not

aperating

1G. Hear rejectian valve not shifling

1. Purge excess
2. Parge

. Replace filters

LT

4. Tighten o rcplace

Ly

. Clean condenser

6. Check wvoltage, Check fan
cyeling conrrol. Adjust or
replace,

Check fzn metor mofation (3
phase)

. Provide adequate coof water.
Adjust water rogulating valve

8. Clear or rcplace condenser
9. Refer to diagpostic section of
thiz manual

10. Refer to dizpnosiic scoton of
this magual

J. Head pressure fon low

. Too muoch water flow through

pool heat exchanper

. Lack of resmigorant

. Space temperzature too cool

. Laak wvalves in compressor

. Head pressure coniroi valve not

working

. Fap cveling control pressure

switches oot set propedy
27

1. Adjust water flow for 20° F
temperature rise

2. Repair leak and rechacpe

3. Raisze space temmperature abave
70U F

4. Ovarbaul or replace compressor

5. Refer o diagnostic section of
this manual

6. Refer 1o start-up manuz] for
cafrect settings

b



\ Troubleshooting Guide

SYMPTOM CAUSE REMEDY
K. Suoction pressare too high 1. Excessive load on evaporator 1. Redvee air How
2. Expansion vzlve overfeeding 2. Adjust superheat - min 17° F ar
compresser. Check that remote
bulb is secure
3. Broken suction valve 3, Ovezbanl or replace compressos
4. Unit too small 4. Add unit ot replace
L. Buction pressure too low 1. Lack of refrigerant 1. Repair leak znd recharge
2. Remm air wo cold 2. Raise space temperature andfor
© tedmes fresh air quantity
3. Clogeed liquid line filter drier 3. Replace
4. Expansion valve power 4. Replace expansion valve power
assembly has lost charge assembly
3. Obstrucred expansion valve 5. Clean walve or reglace
6. Too much water Oow through 6. Adjost pool water flow for a
poc] heat exchanger 207 F temperature rise
7. Condenser <¢heck valve [eaking 7. Sec diagnostc secticn
Repair or replacs
8. Fan cyeling control pressurs 8. Refer to start=op manual for
switehes ool properly set CorIrect setings
9. Superheat too hizh G. Adjust for min. 17" F at
COMPressor
M. Noizy mnit 1. Insufficient compressor il 1. Add oil o proper [evel (refer w
siari-np manual)
2. Tubing zatrls 2 Berd tubes away from contact
3. Mounting loose 3. Tighten mountings
4. Oil slugeing 4. Adjust ail
3. Internal pams of compressar 3. Overhaul or replace compeessor
braken
6. Expansicn valve stuck open 6. Repair or replace
7. Dry ar scored bearings T. Comreer oif level
8. Looss or broken fan Belt 8. Tighten or replace
G. Refrigerant flooding back 9. Check and adjust superheat

28
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* Troubleshooting Guide

SYMPTOM

CATUSE

REMEDY

N. System short of capacity

1. Flash gas in Liquid line

2. Clogged liquid line filter drer
3. Reduced air flow
4. Dirty condenser

5. Expansion valve siuck or
obstructed

&. Improper superheat

7. Check wvalves leaking

L. Add refrgerant, insulate [fguid
line

2. Replaee
3. Adjust
4, Clean condenser

5. Repair or replacs

6. Adjust superheat

7. See diagnostic section

0. Compressor leses il

1. Sheortage of refrigerant
2. Plugzed liguid lme filter drer

3. Pump down conuml cut-out
sefipr too ow

4. Insuidcient oif charge

. Refrigerant lines improperly
sloped

L

6. Check valves lezking

-1

. Lignid flcoding back o
Condenser

&. Mo oil traps in risers
9. Superhear o high

10.Return air tempeminrc oo low

1. Repair leak and recharge

I

. Replace

- Bet pump down cut-cut at 30 gsi
2fd3 psi differeotial

[FH]

4. REeplenish compressor oil. Refer
o start-ap manual

3. Repitch lines. Slope in the
divection of roiricerant flow

fi. See diagnostic section

7 Check superhaar. Check
sensing bulb contact

3. Install traps per piping diagram
9, Check a2nd adjuse

1. Mixed air tcmperatore must be
70° F or above

P. Frosted suction lines

1. Expansion valve admitring
cacess refrigerant

I. Adjust expansion valve

Q. Hot Lignid line

1. Shortage of refrigerant

[ L]

. Expansion valve open too wide

1. Repair leak and recharge

Z. Adjust expansion valve

R. Frosted or swesting liguid line

[y

. Receiver shint-off valve partially
cloged or restricted

2. Plugeed ligeid line filter drier

29

3. Open valve or remove restricrion

2. Replace

PP TR



Ci Diagnostic Section

Plugged Filter/Drier

Thermostatic Expansion
¥alve Stuck Open

Thermostatic Expansion
Yalve Improperly Adjusted

Thermostatic Expansion
Valve Obstructed

Liqnid Line Solencid Valve
Leaks

The liquid line filter drier may become plugged with dir or foreien material lefr
in the sysicm during the installstion £ the remote air cooled condenscr or split
system components. When thiz happens, the liquid linc leaving the filter.drier
feels cooler thap the liquid entering. If it is badly plegged, some swem of frost
may appear at the flter drier outhet. If the temperamre differsnce acioss the
drier iz grealer than 2° F, replace the drer.

If the expansion valve is stuck in the open position, thers is an excessive
amount of sweating ou the compressor cfankease due to the large amount of
liquid being passed iow the suetion line, If increasing Lhe superheat setting on
the expansion valve does ot stop Lhe excess liquid. lake the valve aparr and
clean it or repiace the valve,

The power slement of an expansion valve consists of the remate bulb, a
capiilary tube and the bellows or diaphragm which acmares the vaive cage. If
the power element is ineperative or has lost is charge, thie valve cither main-
tains an almest closed position ot closes completely. To test {of an inoperative
power element

&, SO COTIPIESSOT

b. Remove remobe bulb from the suction line

. Place hulb in ice warer

d. Starr compressor

¢ Remove bulb from the ice warer

f. Wamm bulb in the hand

& Check the sucton line for rapid lempestere. This indicates flood
through of liquid refrigerant and proper cperation of the
power asscmbly

CAUTION: Aveid an extended period of Mood buck through the
suction line. Excess lignid flood back can cause sever damage to
the compressar.

When the expansion valve is adjusted for too low 4 seperheat, too much lguid
passes through the svapomter. The suction line is abrormatly cold and liquid
may slng back 1o the compressor. If the cxpansion valve is adjnsted for too
bigh supethear, roo linle liguid passes to the evaporator and the suctios Line is
abnormally warm. Supetheat shonid be set no less than 17* F at the compressod,

When the thermostatic expansion valve has a small obsiruction, it cannot pass
sufficient amount of lquid refrigerant to salisfy the evaporator, The supethear
becomes toro high and Lhe sysiem loses capacity. Suction pressure s low. [ the
obstrzction is larze, only a small amoune of ligufd can pasgs. This causes the
comprassor 0 coi-out on low pressure. An obstructed expansion valve is
ustally indicated by a parily wanm evaporator and frostiag at the evaparator
inlet

When the liquid linc selenoid valve loaks, the compressor short cyeles on
pump down conood. The liquid line Ieaving the solenoid valve focls eolder
lban the Hguid entering the valve and in sore cases sweating or frost on the
solenmid valve may oocur,
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Cl Diagnostic Section

Solenonid Valve Obstructed

Refrigerant Shortage

Refrigerant Overcharge

Air in System

Broken Valves in Compres-
sOr

Head Pressur Contrul
Yalve Malfunction

When the soieacid valve is obsiucted, the operation is much the same as if the
valve were obsimucted An obeguered valve can be detecied by a temperature
change in the refrigerant line through the valve. The liquid Hne leaving the
valve is colder than (he liquid Ime cntering the valve and may swear or Sost,
Usaally, if the soieacid valve is obstmucmed, it cannot close and the compresser
snorl cycles on the pump down control.

Sufficient Mquid should be present in the receiver to compietely submerae the
imlet m the liquid line pipe. When there is a shormage of refrigesant, the liquid
[eved Fallz below che line inlet and bubbles appear in the sight glass The lazger
the bubbles the more severc the refrigerant shomape. This condition may also
e indicated by a hissing or a whistle at the cxpansion valve. The cofl and
suction line i3 wartn o the souch .When the condition is sever, suclion pressure
is low booavse of little or no Houid is being supplied to the evaporzior.

An avercharge of refrigerant causes high hcad pressure. Liquid backs up in
the eondenser aad decreases the amovm of surface available for condensing.
As a resnlt. head pressure rises. In axireme cases, head pressure may rise m
the point where the thermal overload slements In the starter or the high
pressurs cut-oul switch stops the compressor

When air or other non-condensabie passes are preseat in the system, they
tend to move oweard end eollect at the cordenzer. The head oressure 1iscs o a
point above the prossore at which vapor condenses. The pressure may rise o
a point whers ehier the high pressuze cat—out or the thermal overload sle-
ments in the starter Siop the COMDIessor.

To deternine if thers s air in the system, the compressar cust be aliowed o
stand igdle until the endre systen is 25 cool 25 ambisnr conditions. AL thar time,
the hirh pressure Tavge reading should not be more than 10 ths preater than
the saturation pressure of the surmounding air

Broken suctica valves, or broken or leaky discharge valves in the compressos
ars generaily indicated by a rapid nse in suction pressure when the machine Iz
stopped. If the seerion pressure rises fastar than 5 lbs per mrinute, check for all
possible causes of pressure eise including a leaky solernid valve. Close the
suction servies vaive and run the compressor until a vacoem of 22 in He is
rezched. When the compressor is stopped, it should hold vaceum. IE it does nat
hold, or canoet rezch vacueum, valves zrc leaking.

When a head pressure conerol valve is utilized on the system, epongh refriger-
ant mwst be preseat ® fleood the condenser at the lowest cxpected ambient
mmperatere with enough additional system charge for proper operation. A
shorrage of gas can cause ot gas to enter the luyuid line and Lhe expansion
valve. Refrigerarion then ceases.

All APR units are factory charped apd tested hefore shipping and receivers
are sized ™ handle the additional charge required for remote condenscrs.
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Diagnostic Section

Head Pressur Control
Yalve Malfunction (con't)

Leaking Check Valves

The following chan lists Lhe most common malfunctions wier a head pressure 'L

conool valve is used and possible remedies.

POSSIBLE CAUSE

REMEDY

Low Head Pressmee

1. Insufficient refriperant charge
to Oood condemser

2. Head control walve fails to close
dize Lo foreign marterial in valve

3. Head contred valve fails to close
due w loss of air chergs in
element

High Head Pressure

1 Dy condenser euil

-}

&dr on condsaser blocked

Too muech refrigerant charge

Lid

4. Nontondensablz gas o system

5. Restreted due w stopped inlet
girainer

6. Pypassing 9ot gas when not
required due m high pressure
drop across condenser and
associated piping which cxcoeds
14 psi under full [pad*

[FT]

. Add charge

. Canse valve o open by raising

condenser/teceiver pressure
above vajve sening b:-r‘ eycling
condsnaser fam. I loreigo
material does pot pass throngh
valve, replace valve

. Replace valve

 Clzan ool

Claar arez around coil

. Bemove churee uneil proper

head pressure i= maintained

. Purze air fom system

. {Zlean strainer

. Replace valve with one wilh

higher pressure differcotizl or
install a pressure differcatial
valve in series with the bypass
port of the yalve (which serves
t0 imcreasc [he pressurc
differantial

*This can cceur if the remcte condenser 3 irstalled below the unit. Each foot :
of rise in the liquid line is eqoivalent m .5 psi pressure drop. Add the pressure

drop dus o verlical lift w the pressere drop of the condenzer o determine the

total pressure drop. I the tord] pressure Jrop exceeds 14 pej, rake cormeerive

aciion.

When the Hquid line check valves leak, the system Is short on capaciry. It may
even tip out on ol pressure failume control If dhe leak is sever, the liquid line :
o the idle eoadensat is cold with signs of sweating or frost. Check for 2 leaking

check valve by voe of Two methods,

Take a reading across the check valve on the liquid line to the idlc condenser.
Both enrering and leaving temperatures should be the same,

3z
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CI Diagnostic Section

Leaking Check
Yalves{con't)

The second methnd i3 more accurate. Since APR units recover refrigeranc
from the inactive condenscr, the condenser should reach suction pressure
within 10 minetes. I the check valve is leaking, par of the refrigeram flows w
the ¢xpansion valve and part o through the leaky check valve to the idle
condenser. Since the cxpansion valve only receives par of the riizcmnt, the
coil i= warm and the superheat at the eoil is high. If the superieat at the com-
pressor is less than the superheat al the evaparator, the check valve is leaking,
This tesr is only accurate if ample time is given for the idle condeaser o bleed
off ies charoe.

If a check valve in the hot gas line is leaking, the onit [s short of capacity and
may mip out oo oil pressure failure contrel. To determine if a check valve is
leaking, take 3 temperature on the injet side of the valve as far as possible from
the check valve. If the temperaturs is elose to that of the hot gas discharee
temperamure, it s 2 good indication that the check valve is lcaking,

Another methed 1s to inspect the Bleed part of the ool heat valve, domestic hot
water valve ot spa heat valve for signs of condensation, Condensation is a
good indication thal the check valve is leaking.

A fimzl metkod s to satisfy the waier heat exchanger and measurte the antering
and |eaving water temperature. If there is a temperature rise on any of the hoat
exchappers. theie is a possibility that a check valve is leaking, however, it can

alsa indicate thae :he heat valve didn't shift &nd is stick in the hear pesidon,

When 2 lezking valve s iound, clean the valve of forsign material or roplece it
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Sequence of Operation

Bx the

Packaged Energy Recovery System for Swimming Pool Environmental Control
mrarv facired Ty
APR Corporation

The unit shall be capable of providing dehumidification, pool water heating, space heating and
space cooling as contrels demand.

Dehumidification Only. The compressor{s) will be aczivated, rejectng the recovered heat into
the pocl and the air undl the humidity is sausfied, or the temperature of the pool has risen one
degree above the set peint. The heat being rejected into the pool will then be rejected to the
optional condenser until the humidity is satisfied or the temperature falls below set point, at which
rime it will revert back to rejecting heat into the ppol.

Dehumidification and Space Heating. The compressor(s) will be acivatec, rejecting all the heat
into the reheat coil sized for full condensing. I the space temperazure continues o drop, the
conroller will bring on the auxiliary heat to provide the space heating.

Dehumidification and Peol Heating. The compressor(s) will be activated, refecting heat into the
pool water condensers and into the reheat coil. When the space temperature reaches three degress
above set peint, the controlier will direct that pertien of the heat of wjectdon to the optionai
condenser. lne compressor(s) will continize to run unril both conditions are sarisfied.

Dehumidification, Space and Pocl Heating. The compressor(s) will be actvared, rejecting heat
into the reheat coil and the pool water condensers. If the space remperature conrinues to fall, the
awxliary heater will be activated until the alr is up to temperature.

Dehumidification and Cooling. The compressoz{s} will be acrivated, re'ecung heat to the
optonal condenser while supplying the space with cool dry air.

Cooling Only. On a rse in temperarure of thres degrees above set point, the cooling demand will
activate the compressor(s}. The recovered heat will be rejected inro the opdonal condenser and
coo] dry air will be supplied to the space.

Pool Heating Only, On a call for peol heating, the compressor(s) will be activated, sending the
recovered heat into the pool and the air. Once the air temperature has reached three degrees above
ser point, that portion of heat will be directed into the remote condenser.

Cooling and Pocl Heat. The compressor(s) will be activated, refecting heat w the oprional
condenser and to the pool. .

Lt
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DDC Control Panel

The centroller s an infegral part of the unif lecoted in @ carmparment Eolated fram the gir stream, The
compressarns are confralied By NEMA starfers and protecied on dlf three phoses by ied magnetic g
oveloods, The owerlcad resed Bution is acsestible without iemoving the dlechica panel cover.

The contoiler s d micmcompuier-based sysiam mourted in the conttol panel. A contral penel with LD
recdouts which can be remotely mounted up o 510 {set awety fTom the Uni +a cn RS232 connaction wil
Ee supcied. the cansf acceses the confrciler and olows the following set point changes and clsc
displays the following sysiem status and senzor recdings

SENSOR READINGS S5ET POINT ADDRESSABILITY
mehum clif tempercture Room lempeilne
itehurn o relaifve humidity Rocm relofive numicsy
Poab woter Brmperchure Podl widiar fempengture occunied/uncecupied
fime scheduis
Poci water lermpesaiure auwdlary hect se point

SAFETY STATUS OFERATING STATUS
Cormpressar 1 sarsty Ccmorssser 1 on
Carnpgressar 2 saraty Comorassor 2 on
Poal wctar safely Jow flow and/or Righ tempartius HurmicEection or
Supihy fon air fiow Auxilery meat on
Blinkng cverdil dlamm Pacl heaion
Zocing mode on
Audicry pool hect an

In oddificn io e LCD readouts an the microcomeputer poned mas ights wil be provided on the unif
cabiret ndicating powser on, high oresazrs cut off, cveldood cutout and less of refigemnt chaige foreach
compressar. Bach mifgereni cimeuit wil be supclied with 2 manuc pume dewn switch,

A power Dlock s provided fo facliale fechical connaciions and 5 ecuinped with Iugs for proper wing
sizes,

Blower motan and comprassonE) are conircled By moter sarters with thies-ieg ovedocd projection. The
ovefcacs are adiustoze fip with push button i=sels

LS ONTR 2




Adjusting Controf
Settings

Making ZT Ad'lustments

Thiz 3ectom of the maneal Is or users wic havs
Password accass oo the Adjust Mode.

If you haven't siready emered your Passward, you must
dio 5o, Sae Errering Your Password

You czn adjust anly a flashing number with the ZT. If
the number does not flash, that 1lem Is a monier only
Iem.

Adjust Control Seings in Display I, 2, or 3 as follows:

L.

Press the Mode Selector Button until the smeen
Mode Indicanr Light noves next w the word

ASjust,

Press either Display Button 1, 2, or 3 w focate
adiustable items, which are indicated by flashing
numbers.

If you continue pressing the display huttane, the dot
& i each display changes positions amd the
comresponding number appears.

Press the Up T or Dewn L Arrow key uniil you reach
tha pursber you want to enber. if you haid down the
Ug Tor Down | Amow keys, you can speed through
the numbers mere quickiy. Press Eater.

Afier vou press Earer, the numbers stop flashing for
a few saconds. This pause tells you the ZT hag
procassed your acjustment.

Press any of the Display Buttars (o maks other
adjustments, and repear Steps 2 and 3.

Mowes:  Some adjustable st points Aave kigh and low

lirndms beyond whizh you cannot adfust them.
For example, ¢ heating set poiat may have an
upper Hmir of 36°F (30°C).

When you make adjusmnents, they become
permanent in the ZT. To maks a temporary
change, write down the originat value hefore
making she changs 3 ¥ou can re-enter it larer.

e



zance! Password

5. Press the Up T or Down | Amow key unril the last
number of your Passward appears in the fashing
posttion.

Presg Eniter,

You must press Eneer for each of the Lhree mrmbers
in your Password in omlar for the ZT to recognize it
as 2 valid Password  IF you do not press Eneesr sqch
time, the ZT Ignores your Password entry and you
cannnt gain accass a Adjnst Mode or Time
Scheduling Mode.

After you press Ener for he last number of your
Fassword, the green Mode Indicaror Light moves next 1o
the word A3 ust in the Mode Selector Panel, IFi
Zoes not ga to this posidon, the Passward 12 incorrect

You can now begin changing values or set points {n the
Acjust Mode, or prass ths Mode Jelecior Bunon o move
the gre=n Mode Indicarar Light to ihe Time Scheduie
pesition. Time Scheduling may reqnire & differen:
Password,

Nota:

The LT 1s preset w ime out after a

| to [S-munute intarvel betwesn entries.

If yau wait weo lapg w =nier an adjusomeat, you
must re-enter your Password, This prevents
unauthorized vse of the ZT If you farmet 10
cance] your Pagswaord

After antering the Password, vou can eagily cancel
witkout waiting for the Zone Terminal o tine qui.

i.

Press the Mode Selector Button unil the green
Mode Indicawor Light moves next to the word
Password

Press Enter three timas. In doing this, you have
anrered zeroes as the Password, Accass s
immediately canceled becawse 000 is not 4 valid
Paszword



Emtering Your I your system uses rhe Pagswiord feature, you must exter
Password lbe Pagswaord befors you czn make changes W the se1
peincs, or befors you zin acedss o Time Scheduling,

To anter your Paswond:

I. Cpen the Mode Selector Pane| by pulling the dogr
dowe.

Prass the Mode Selacror Bomon ondl the oreeq
Moda Indicator Iight moves next w be word
Passward When lhe Mode Seleetor Bueon is in
tha Password pesiton, 2 number 2ppears in

Dispiay 1. This eember mus? matef: the number on
the top, ¢enter of your Insert. If die nembers do oot
mateh, the data Sral appers in the disglays will noe
match che descriction on the Toserr, Repiaes the
incorrect Insert.

&

Nete: Number in
Dizalay 1 mus:
marT yped
UMb an e
noet

Figure 3: Maiching the Insert Mumber

Thuee numbers appear in Displzy 3. The number in
the ieft position flasnss,

DSEEAY AREA S

Figure & Entering Password

3. Pressthe Up T or Down L Agow key untl the fret
number of your Passwerd appears in the Nashing
posiron. Press Eneer,

The mididle ninber m Display 3 baging fladhing,

4, Press the Up T or Down 1 Amow key onnl e
mriddle nurnber of yan Password apoears in the
Fashing position. Pr=s Entar.

The third, or far gt aeenber, beging faghing,



Fona Terminal Hg‘lm: 7 shows an examets of the ZT and its displays
Affer Connectfaon ST connestion.

Qlspiay Jbem Bst .
Wameng Slqrral
\Flsplay tnglcagr Dat ! , Ot Stangs

Pex !
oL 2T 4l
CfOk =TS 2
HELT =73 #1
tof T T e
| AECTRIEn

8| weE sop o
SO A

tom amm '".”"gﬁ,._
IINE TTED e
Disgitay FTIC TTET |WaTh ek
Button 4 ATEES IR La = aﬁg‘i’w
VDT e S [wa
WILSHT LS STPT

o

W g T =

e

Mea
Halactor |
BLtut -

Made |
Salsctr
Panal

Coior— i E
| / MARIATA
=

Figure 7. Connected T, insart In Place

Alarm Satus The 77 indicates an alarm as follows (Figere 7);

o The warming signal & flashes to the dght of Lhe
poiet rame if the system opecrating values are in
alarrm

+ The Co/CHF Stanyg bar | or circle <2 flashas when an
Cof'Coff stanrs i in alamm.

o  The =d alarm Ught o the right of b Wode Selector
Pane! {lashes when any of e sbove iterms are in
alarm.

Alarms cenear be cleared with the ZT. The problem
must be corrscted Dy maintenance or repair of the
afTesied item,



In the Time Scheduic Mode, you can monsoor or adjusr
the deys and Begin'End tmes for Oocupicd, Warnes,
and Shutsown condidons. Yoo ean also sof up holiday
and emporary schedules.

Time= Schedule Moele is avaiiahle ;o (hoss who bave
appropriate Password Access.

Time Schedula
Modea

Getting Started

Displays, Symbofs, The Zene Tarminal simultancously displays three set
Keys, and Bittons gelnts or sensed values, In acdidon, flashice symbols

indicae when iems are in a state aof alarm. The keys,
butens, displays, and symbals arz 2xplained balow.

Tabia 1: Dispiays, Symbols, Keys, and Buttans

Displays, Symbais,

Keys, Bultons Deseription

Dispiary Bution Sabart e valua you wark Ja meciter or acfst,

1,513

Entar Key Lise o et your chanoes. Adfusiments am Rt phacassed
Wniless WU preas Sier.

Flashing Nurhers Appaarin Gisplay 1, 2, or 310 lncicate numbss oo can arjist,

) MNernbars hat 9o rot flash e monitce sy Turdans,

Faashing & O3 | Bherws an item s in alarm.

Modt Salectar Butten Presss S tutien 1o sefect Cpasting Medes Momser, Adfust,
Pasaward, Tima Scheculing, A green hode fndcane Bt moves
BIrech tha mogas, )

OnOf Simns Symbaols | Cheanse QO poncitions of 3 poird Indha HWYAC contslar with

[ fer On a3 far O tass symoaks. Aarl b Gr, acnda O for O, These am ahways
mariny only iteers. § tha symibl flashas, the am is o alam

Red Alarm Ligkt Fashes amytima a probiem 0sis regardess of which Qparating
hace you have antened.

L Tar Down - ATow | Use hese kays io acjust a fasning rumear.

L] Appers I [a valus cFeplays, ard comesponds 1 tha herm yew are
et o acusting,




Operating Modes

Monltor Mode

Password Mede

Adjust Moda

Four Operating Modes—Menitor, Paszward, Adfust, end
Time Scheduls—provide secericy and ellow you to
monitor, 2diusz, 2nd set Sme schedules for an individual
20ne.

As soon as the TT is comnecred, it compictes a self-
check and Lthen starts up in the Monitor Mede, The
Woniter Mode aitows you [0 view up to lhres semings, oF
penserd valoes, ar one tnee for your HYAC sysem.

To momitor Your $ySim, yau mMust use a clear plasde
Trseot {a cusiom-mads Jabel) to relate the ZT's output to
your padicular system. (See the Jastalling the Blastic
Labelt—{rserT secion )

Yom can sigultaneonsly monitor your TYAC system In
thraa differsmnt wavs.

s Monitor up to three differene semings or sensed
valbes, A meximun of six items are accaesible M
zach of the chree displays.

s Read Lh= suribols to the tight of the display numbers
ro leare the o/ stafus of vadous Inpois, ourputs,
or mocdes | = On statas; O = OFF staus), This
provides contnuous monioring of 18 different
statugss {on/OE.

e  Monicer 2farm stams—-a Pashing red alamm lighe and
any flashing symboi |, 3, d—visially eorifies yee
whes vour HYAC systerm has an alams condition.

The Passwerd Mode allows vsers with the proper acess

rights to adjust system set points and dme schedubing.

Thers are thres levels of passweord access:

w Monicor and adjust—password allows user accmss 0o
adjust anly system $&i points

a  Monitor, adjust and time scheduling—passward
ailaws usar zecess to all T feanres and
capabilittes, bur the sysiem is still paxsword
protectcd _

s No password-—user is allowed to access alt ZT
feamures and capahilities without ent=riog a password

In tbe Adjust Mode, Lbe ZT displays infermarion in each
of Ihe three numesical displays. Typically, the displays
are set ap so thar the relagonship between the vaiucs can
be viewed simultaneously. For example:

Display [ = Room Tempermue
Dispizy 2 = Room Set Pomt
Thsplay 3 = Curput Command

‘This opemaring mode allows you to adjost any flashing
81 patnrs thal aje anthorized by your Passward, Szt
points adjusted oy the ZT remain in effect unsl you
changs Lhem.



Capabilities

Wilh the ZT, you zans

L

*

guickly idantfy an alarm and its Joeation
monitor and ediust up to 13 different serimes

extend a daily thne scheduls with the Oczupied
Exend fuamre

add or modify dafly, heliday, and wmporary dme
scheduias

To famitarizs yoursalf with the ZT, refer o Figure 1

Disatay
Buiton 1

-
il
-
3

oCs =T= #l
wEAT ST Wt \
HAENT £ I3
[~ 1=

AT T ged
CHECE 1
ChHefCk SO
[ =
CHECK eCH
13T FoTE

FRH A0
BT EHanbE
TEE SO

AR FEIBE
TLG RSIRCSTT
HTG oo

ELCEECECLL
0O0O0o0-C0a00d

£

Liada
Salactar

Panal

M oi0i0|0

0 (1 000

LAT

Figure 1: Zone Terminal with Dear Open



A-TIG-30 ] A2k

"I AMY A0 PEUTTY 01 33U A U IPTIE ) Woag PUS 2IRIS O3 DIELE W0 SR YIS TS0 ASYIO JAEY USRS nok e sugE (edap suyersls nud soank Kneaie sH) | e mn apddie o Seinsue
Mo suarsa)aa Senfacng an) cf s RIOap e e EOUANRES T 10 SR |30 IR TR S RIS ST pa AT ua Fio) sant oo S8a s sopE o0 b S0 ORIETUT) J S30E el L L0N

RLOO-CEL (S0t WA AN T (E0k) BLTEE TnoaeE S s ey o NI R A G (G AATALNE 1AL SN T s R T TV I
IR DA DA A ST T 1) paendaa s u.._:. e NI

ANEAIAE I INTAIIILNG DA Ao raL AL RIS SRR LEAIELR A EsU ) s acaam] LR S i [ S ST pREELT O DeITIAIUGA T 3114005 10 0] TED 3
g I [1Ae 1 ! (LR i k] ! k ! it !

AINFIAEAT AN VHEA VAL DNTNEVIHD

HLILAT LTI T.RRNTY Y LTNYHH Y 0N m.._d_.ﬂﬁ.._m HCRIFIIAYITIOEHLE Y W0 TINTT AN W0 WIHLHHA L0 KT 00 A LN Y 2w (A1 LI
USSR ANY A0 FLYANH HE LYY HLNOD XL r.ﬂﬂ.__ﬁ...r;..ﬁ TIVLACIULIWE YT ; . 1ALl ’ CHIN RN XY SN TSI AT TSN BT (A0 30 [ Fok sl
PEIOAAG DGEEET 110 KU 0 P00y P 51002 SRTIAM[E [TIASEL 50y 0%  EIUTRLRA 5 00 TIA SUAIUINGAGE e dq DRSNS 1| EIFAR SUT ) SI0nwsa iad 1 Sa5ap SU% A0 DAGISTA20 SHTIIRR AUT 191 11181 G0 3ATIE [0 10

AL ¥IT A NOLLYLIRT S

ALUIYL LA X1 0 AN
BT ATTINTH STTLL

.____ _._:_.“. “._n____.___n_ 1.

F RN ST T B ALK VIRV AV B0 HOY AR WO

VAL £:_ YA HOPWITIE AEE T SNV RY BOLATTH ELL A A AN AALSIY L XA QWY 9 105 L
T T TS Iy SR e T AT B e g Apasi 2l

[URHN IR R IRY _.:_r adnpey h;_y.._ o3RI 1200 |CLIR r:”;u_u ;n___,..C: _.E_.;_E,F._ a_._ru_. :._..__._w.m...mu__._u.:_c_ :.._ P R T I T IS TR T T T
2L up

e

ny.a _h___”u F_.__._._.r_.__ [ B n_ _”w ..___._ BRI AT E .—. .1._._ ./_n_ _“:wx.n.h_._. _Hf.._
ETIb R LN e | ) ietall it R o ) (e R U ) 4

JErLamag ™ a

BTAATYTN A0 NOLLY.LTTRT]

gy wed

»] BTN B fo UDIIRITY D3O8 PLLMLL S T S
TUIPNAUT BN IR AOT RO B3

W IO A ALTTUAARAD HL T CUTALAG

RAUT BRI POt s mid epnatund T a0] s5an
{13020 BIACOWIANIN 3171 F01PIERELTIAA00 [ 83 0P, L1

s, g s ssmnes s xn S LU SIS
[ ISEL Oy DaATT 51 ATWA, SN PANDET S0 TREVLIVLINET

UL, E.u.__.._xu_ RN 9, 8% A% PRdaals? I 10ed S0m 9 Lnaod oga Jo i JST Ay 3
il (st Fran g e s gl g S e AL o [ N SR T e TR T R (N X

LG e ERTIITY 3 HEN T RETT VAT
TR ElEE O] L) | sl pe

s IRz A S
| ISR T

oo st ngrgiods ey (a0 e peagackan gie s ang

ML e s
TG JETLEILLL U2 AL EINILED 03I SIOULLDEL L
ME S 30 KT AT 5 IO gangas mn 1nnpoad (5] SpanRiap nopa
| CR BT R N A T I g S T S e S LT e R TE TR T

CIETER VR E AT N AL VTR TR I TR b (R (R h._=:£_s. ﬂ.»...:_.;__:
danpand 20 g saIes ElUEE0 19 FUNR IR POU) 2] Sy
| (AN SRR D] TTTAT A I
__ _.__..__..__h.. L _._..a.._t..a.._._ AN HILHTHE

[Pk Bl ER LY Papgd
AOELH U230 A00] <] 20T In
aglele e s

_.—_._: _____._ ]

_i IF) 2 .E i

T L Lt |7y 31 s g o

A UG DI 1LY DEAL L IR SINLEN] 2 I et e socaszanbd e o1 alqis s papua e Sy ._H_u_:u_f.__h.:.__._%.___ &.._.u_ﬁ._.._,..u
TPRRAAIND L3NS SEALAN AL e U e s LA PIPIEND G IIADAUY D (Bt e dosp 26 eAn e e anoaa 10miasiygan 1o s o ns s

LU PN ap .“_“_u.__“__"_._n.._u. __a......._“mu_ TERCH U ST JATVLIITRLLL AU el | KL a5pLn n.__.__.m__._.:._._h__._C"._.._ PUE [ELICTU UL 1224300 LN 3203 ) 00 PECLIE e [IUC S5 TR0 DS L PSUCEan e puase arinl :“_u‘.__._.v.{._.__._ e ' EHRAITAY 5

_..F.F..F:___ 1

ALNVEAVM &

AT X0 AT A TN

TS WY BT DLLE Yl AN Y 2R SO AL ACY S5 LLE L ALY 300 SO L A AL I VLA VHIREA A 0 A LN Y HA VR G5 S0 20y A IRELSY FOLEY L U ST 5 8d v D ANY (1

Y LNV YA SRTEICT OM 51 AEAIRL Sonpiad 8335 [0 Wenuansuang o unaide 8, [ s A520310 226 1Rg UmEToeg 201 30 #1521 pronemd 18 0, o0 $p T 3t s 100 e pmmwnsadie o Aojees s
i VSRR S B O TIRI s e KB 0 [ g, 0 SR STEIL Y ) UL I s L G S e TIIAPL AT T TS LA 1 S 100 TR [l ;.3.;.__...; HL1|

e SISV HIIIITS

ALVIHIVT T ONW ST AO NOLLVLIWTTf ALNVEIVM S5 THANT (THLHATT
LIOMIOAd AdY

—Cr) R VIR



Installation and Operation Reference Manual

APR Corporation. 7300 5. W, 44th Street. Okdahoma Cily, Oidaboma 73179, Phore (405) 745-65000




