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INTRODUCTION

The aperatian of the Sec-Thermal heat pump &5 basicel |y
the seme as an airto-air heat Qump with the substiction of
4 wetsr-to-refrigerant heat exchanger ool in piace of an
ouidaar air el In the cocoling cycle the wates is used as 2
coodant, whitiie in the hest mode the wator is uted as o heat
source  (see Page 1. The diagrams show the refrigersnt
cycle For both conling and heating modes, The schematic
also Encludes the hot water generator water looo which is
availshle a5 &n option on the 803 Seriss. 1L is necassery to
gndarstand the Impotiance of the water supply for the
efficient aparatian of the unit.  Water tamoersturs and

water Sow must be considered and controtled,  Tha
parformance charts iz this manual give the operating
characteristics of each unit and should be consiceres bafare
instaliing the unit

INSPECTION OF UNIT

AFer remaving the unit from the carton, the panels should
be immediately removed so thet the unit can be inspecied
forany demage which might have cceurrad during shipment,
Check for oif in the boitem of the unit, fas howsing out of
poEition, oF anctuered dir coil

LOCAL CODES

All installations mest be mzde in accordance with locai
glectricel, heating, and air candidoning cadas,  Malions
codas shoutd be followed where locai codes do mot
supersede.  The local instalisr is responsible for knowing
the local requitements, and Tor performing the instaliasan
accordimghy.

SIZING THE UNIT

The cezpacity of the unit o he installed should be size
acording o the methods of 2A8HRAE, |+ northern arees
the kesting load of the house will determeine the enit
selected.  Fmoregions with snild wintars, cnits showdd ba
szlectad 1o meet the cooling inad, Mydronic cooiing may
be constderpd when water temperature iz 55 or ower.
Saldom should a unit be selected to mest 100% of the
heating loec if the corling loed is not within 152 ton
Additional strip heat & vsually moare economizal for an
avarage winter,

INSTALLATION

Linits are to be nstslled indoors @ & profected specn whare
the air temperstare will remain zbove BEF to aveid any
prablesn whes stariing the unit, |F the installztion is in a

ngw holse, or 18 & completa systam including ductaark, the
unit should be placed in accordance with good duct layout
according 1o ASHMAE slanderds. [f the urit is to replacs
an existing unit, Tt showld be olzeed al the existing plenum
cr at the nearest possible Icestion to prevent extended
plerums znd trunk fines.  Any connesting ducting stould
be properly sized by fallowing ASHEAE stendards. Linits
ate commontly instaliad o closets, ulility rooms, and
basements.

Crawd spaces will nzed to be protected in southern areas by
mtfng cold air from ertering under the house. Crawd
speces are to be avoided in the north. In colder But midd
wWinter regions it may be necesszry to wrap the entire unit
with blarke? insulztion and provicde sipplementary heat 1o
the compressar compartmnent. Morthern units instzlled in 2
garege should have 2 clogset huilt surounding tha unit,

Axtics are not acsenizbie outsida the deen south,

MOUNTING OF UNITS

Wertical units may he set on 2 concrate floor or a rigid
plarform. The platform must ba of steel or wond and must
supporl the ertive bottem of thz wnit. If the platfarm i
rigid, an isolator pad is not required,  However, if ane is
wsed it should suppart the entire bottom of the unit
Duigd limer or cork cut to the dimensian of the unit serves as
& good isolator.

Horizomtal units when inslailed above a cailing must be
inslalted according to loczl codes. There should ahways be
ar zuxiliary drain pan plaoed under the antira iength of the
unit. 1% is recommended that the unit be hurg fom
supporting girders or joists by use of a Rarizentat hanger
kit {s2e Figure 1) which iz available as an acgessary., Do
not use hangar streps screwed inlo the unit as the unit istoa
neawy Tor this, Bar hanger rods should be screwed into
Bolator hengers to prevent trznsmission 16 the building
frammeweork i bar stock i3 used i place of the hanger kits,

FIGURE 1 HOR{ZONTAL HANGES KiT
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DuCT HOOKUP

Fimerphass duct may bz fastenad disectly to the unit wit
noat sensitive tape. Do not use grey tape or ordinary
adhesive aluminum tape. Al conmections should be tight
fitting with no air spaces batween dust and unit of Guet 1o
duzl conrections.  Metal dect shouid he installed with a
Aewible duct callar between ke plamirm and the unit.

The Lnit s furnishod with afilter rack st the return apsning.
if the instatler desires fivtar-beck return air grilas, the flter
supplied with the unit should be removed and the Teturn
miznom fitted ovsr the filier veck openirg. Do not uss hoth
fidter grilles and the unit filter!

wWhen the returs s Is net ducted, local codes may limit
installation to & singla story residence,

EXISTING oUCT

12 ke unit is inslalied with existing duct, & previous check
should have bzes made to assure the duet has the capacity
tn hendle tha air needed secosding to the unit installed,
Peayioas heating ondy gysterns usually do not have laroe
amovgh duct so carry the heavier afr of a cooling system,
andior haat pumnp system, Check according 1o an ASHRAE
tahle, or rafer 1o the Duct Sizing Chart on Page 17 in ikis
manuzl,  f ducting is oo small, it must be removed and
renlzced with duct of the proper siza,

Ewistir ductwork should be checked for tha oassibility
of alr lesks. Pepairs should he made  accordingly.
Urinsulzted ducts should be wrapped with @ minimum of
one inch duct wrap., Do oot instzl] the unit to uninsulated
duetwrork  loegtzd in an unconditioned spacs, as the
cerformance af the unit will be adversely affestad.

SLECTRICAL

&l imsielletions should be completed in accordance with
the iocal elactrical code.  Uinils should be connected to
supply boxes with copoer wirg only. Alumirurm wire s 10
be aueidec!

Tre power supply should b BO hertz, single or thrae phase,
sized for the current and vaoltage required as shown on the
wiring diagram for esch perticular unit. The wiring diagram
cormpletely illustretes 1he intermal wiring and pewer supply.
The powser supply should be armored cable or run thraugh
flexible ecnduit. It shewld e rsn from 3 separate
gisnonnect which 15 instatled within three faet of the unis
Conduit or srmored calle should be positively grovnded to
the amit. Minimum ampacity for ezch unit is shown on ths

unit rating plate. Supply voltage must be within <10 or —5%
of rating,

1. Run power supply cable to the opsning on uait
rrarked “power supply’t. Connect powear concustars
to the comprassor contacTar terminals.

2. Connect the grounding lezd from the powst supaly
ta the equiprrent grounding lead {greent in the
control box.

3. &l 208230 wolt units are shipped with tha
transformer connected for 230 woits,  Hf the supply
yoitage is 208 volts, connect the 208 volt tead (red)
in place of the 230 volt lead {bluel as showr on the
witing diagram in thiz manual,

LOW VOLTAGE

Use oniy thermastats and subbases listed for the unit [se2
Figure 2 1. Others witl not funetion properly without
rewiring.  Usa F18 AWG conductor cable for wiring
between therrnosiat and the cnit. Cemplete the thermostat
wigfng as shown on the wiring diagram in the contral box,

tocation of the thermostat should be in the main flow of
gir hack to the umit or return air ragisiers. bt should not be
alzced on an outside wzll, or in the kitchen area. Meounting
should be epproximately five feet from the fleor

FIGURE 2 THERMOSTATE
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WATER PIPING

The recommended pipe is 374 or # inch PVC depending on
the urdt and fengih of Iines. PWVC is easy to work with, does
not rust, end doss nwot transmit sound as readily as metal
pipe. Use a copper adapmer between the unit and PYE pipe.
The basic instal letion includes a gale valve in the suppiy iine
ﬂriomhe unit, with an or'off, flow control vaive on the
discharga line {see Figure 3 1. A slow opening matarized
valve controliad by the fow valtage Is recommended to open
and closz the fine as the onit is called into opsration by the
thermosiat. Scienaid valves will work but tand 10 be noisy
and may distort tempareture swing during the cooling
aparation dig te the extra fad an the low valtage sysiem.

FIGURE 3 STANDARD FIPING ASSEMBLY
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Pressure regulated flow valves are recommended in areas
with watar ternperatures balow BB for the 802/304 unit
They arz of value amy time the water supply will be of
variable temperatire af mare than 10°F, Their function s
to incraase flow in the winler and reduce flow in the
summer with |ower temperature water, Seoe peze 9 for
BOE unit staTamens.

CIGURE 4 PRESSURE REGULATING VALVE
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NOTE: Water "in™ and “gut” positons {see Figures 3
and 4) arz for desgriptive purposes only, Refer to
unit engineering shees for zetual  locations.

All exterior water piping must bBe buded below the frost
line ar well insulated to prevent altering the supply water
winperature.

DRAIN PIPING

Lacal codes should be foilowed, PVE s recommended,
ang shoudd be of proper gaupe to prevent sweating. Black
pastic pioe may sweat frem the chilled water being drainad,
A P 1rap should be placed ab the unit (sea Eigure G 1. A
preformed trap i3 racommended, Your distributor should
nave them in stock,

FIGURE & “P'" TRAP

THE WELL

Singe water is a crucial elerment to the operation of this
unit, it is recommended that the services of a NUWWA ar
eyuivalent certified well drilier be obtafnad far supplying
Te water source,  His expersise is vzluable in assessing
existing wetls and equipmant and making recormmendations
far new installatione.

Maw wells need to La of sufficient deoth to supply a
constant supply of water to the unit  Advice of the
sertified well driller shoutd be followsd regerding the type
af pump, size of pump, diameter of pipe, and lacation of
the well Haelf, The wetl drifler should be informed of tha
GPM needs of the unit. It is his responsibility 1o sEpnly
13t amount an a constant hasis. Do not be cut short Ty
too shallow a well or 4 surfaca sump which does not have
the capacity te efficiently pump the needed water when
water tables drop due to heavy usage or dry spefls.

Existing wells may be used, but agein’it'is best to have e
zdvice af 2 competent wall driller o kngw if the axisting
supply is adequate. In some casas it may he hest to Gl &
nevs welt separste from the domestic supnly, The water
toes niot need to be pomble. |t only neads to be clgan and
of suificient supply and tomperature. Well screens sheuid
be installed to prevent sand from eroding the system velvas,

'Revised EfE1)
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When tapping itte an existing pressurs line the zap should
na mads immediately 2fer the pressure tenk prior 1o down
iing taps. The tenk sheuld be sefficiently farge enough to
orevent canstent cycling of the well pump. 1T not of
sutficient sire, 3 new tank must be instaliad, or it mav be
dosirable o bypass the tenk and oycle the pump with tha
arit,  Femember, the eiecwical draw of the pump is an
pmportEnt consiceration. These ara decisicns that need to
he made Tar each instaliation basec on existing egquipment
aned water avglatility,

CISCHARGED WATEHR

Tre discharge of water may be dictated by local requitemsnTs
oertaining to codes, physicsl terrain, znd temoeraturs. in
some areas it may be desirakle to use the discharge water to
sprinkle i@ans i the summer.  Sprinkler haads shouid be
sizad s0- 25 to silow for the proper flow (GPME throasgh
the unit.

In moest cases the desitsble methad of dispossl will ba the
usa of 3 recharse wall whers the water 35 replaced into the
cround, Here locel codes will usually dictats. Sufficient
Aistence between the supply and discherge well should be
arovided o prevent any change in the temperatire of the
water supply,  Wieils should generally not be closer ikan
a0 feet, The dischargz should never be pumpad Sack into
the mame weil unless the waler table is considerably higher
than the pumping point (100 feet or marel, and the suppiy
of water is sizeablz anouch to prevent alterstion of the

START-UP

WATER FLOW CHECK

it is good procadurz 1o chack for adequate water flow
before running the compressor systern. Check to assure
that existing equipmznt 15 capable of supplying the water
needs of the unit. This also provides for flushing of lines
before operation of the unit.

MANLAL WATER FLOW WALVES

&fter &1l lines have been run and tightly joinied, open all
syslem flow control vahves to full coen position. Both |ow
voitage znd power supgly should have beer connectasd 1
the unit. Tha thermostat shouid remain it The system O™
oosition,

DIRECT ACTING PUMP

1. Operate pump and test systen for water leaks. Repaiy
at this time.

2. 1f system is watertight, set the fiow balancing valve
lglobe wabee) in the discharge line 1o the rated GPM
for the heating mods.  Refer 10 the individual
specificatton  sheet  for  the particular  model,
tAzasurement may be made either by a flowmetsr ar
with a measurement eontainet and checking against
# B0 gecand wateh. A flowmeter may bg installed in
the line, but is not necessary. Be certain at this point
that the flow rate has stabilized and will rermain

weter tomosrztura =1 the well point (see Figure Gl constant.
i
i1 FGURE § TYPRICAL WELL SYSTEM
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3 Disrzpt power o the pump {switch off! and set the
thermastal to the “Cool’” positipn and “Aute’ Fan
position, Move temperature setting beicw the present
ream temperators. Both fan and compressar should
operate g3 1his paint,

CELECTRICAL OPERATED CONTROL VALVES

Some sysiems wiil be installed with a motorized water valvs
thraugh witich 195e comprassar iswired (see Figura 7). (The
comprassor starls aftar the flow hias been establlshed.) The
purnp is actuated by a pressuve drop,. The water test can be
mace by disconnecting the lzad to the compressor ooniactor,

FIGURE 7 MOTORIZED WATER WALVE

ANEDEZ

FIGURE & PRESSURE FLOW CONTROL WALWVE

i, Bring on the pump by energizing the thermosiat
Orly the fzr will operate. Set the flow raie and test
for ieaks at this time.

2. Dezpergize thz thermestat and reconnect the
comaressor leed to the contsctor,  The untt is now
reathy [n aparate with the comprassor sunning.

REFRIGERAMNT PRESSURE FLOW CONTROL WALWVES

~ressure fow control valves open whean system refrigarant
preEssure rises above & et poimt. (See Figure 81 Flow may
e estabirshed by satting opening ooint to ils lowest setting
H armbient is below st point. If ambient is too low 10
allew the wvalve to open, the systom mmay bz manually
flushed by {fifting the range soring follower with a
sorewdriver 2t two sides of the lowear spring cap 1o ppen the
valvg, This will not effect valve acdjustment. The duzl valve
arrangement should be conrected to & single fap on the
refrigerant line between the rewersing velve and the heat
axchanger,  The water connection may De 1o gither the
supoly ar discherge side.

SUPPLY WOLTAGE CHECK

The woltage at the power stpply side of the cortactor
should ke checked. |t should be within +110 or ~-B% of tha
woltage indicated on the unit data phate.

AR FLOW ADJUSTMENT

Specification shaet far the B03/B04/805 series units provide
blower pemormance dsta. Tnese units are buiit with a
threg-speed blower mator,  The cnit i3 shipped with ths
redium lgad {blue} connected. 7o increase or decraaze tha
air flow, connect sither the hich speed ap (black) or the
o speed tep (red] im its plazce.  Air flow is varied by
metor sneed, Hut s atso a varfable of the static prassure
designed Into tha duct system.

1. Low Pressure Svystems: o some short run duct
SYSTEMS StaTic pressure may be so low as to necesitdta
the addition of edditional pressurg Tor the far to
uparate against, T hrs may be done by sdding a baffle
in the return or suppdy plenum, o by adding 2
restriction to one side of the fan Rausing.

2. High Fressura  Sysiems: Some ducts may  be
eitremely long or of wery smell capecivy  [eld
heatirg only systams),  In tiis sitsation the motor
should be se3 on hich speed. Howgver, this may couse
a noise oroblermn at ine registers. |0 most cases of Wis
Tyae the supply and return plenum may niged o he
chamged to 8 farger cepecity.  Brench docts wilk
arobsady D2 adaquate as long &s the trunk feeds
sdequate 3iv 1o gsch brangh.

=3




SPERATING PRESSURES & TEMPERATURES
{Sae Page 18]

The Gag-Thermzl heat pump is a fzetory chargad unit
Qrclinarily mo adjustment of the charge will be necessary.
Av0I0 the tendency of immediztely thinking & unit is
unclescharged because pegssures o not oappear 10 be
normal, The fallewing wariables should e considersd
oefara adjisting the charge:

1, Ambizpt Tamperature:  [f the unit is inslailed in a3
non-heated spece and ambignt is below $5 degrass, it
it necessary Lo insulate the unit ta approximats the
conditioned  spsca and add seme haat to the
compressor compartment. A crankease heater may De
fizled installed.

7. Lpw Indoor Temperaturg: On start-ep of zn B03/B04
anitin cold waather, indoor temperatares may be low
anpuph to aifect pressure Tesdings, of aven wrip on low
oressire cutoff.  Allow the unit to run lond enough
i bring indoar termperzture: up 12 nermal. This wiil
allowr z pressure reading that is a true indication of
ocerformance.  Starting a onit on the cocding cycls
gnd switching ta heating afler & faw minuzes can
ssugtly be effective in glarting in cold conditions. In
some cases blocking the return at the unit 3s an
alternative to immediataly raise presseres. Gradialty
remcve the biock allmaing tha system to siabilize.

3. weter Flow Rater ‘Wetar flow ratg hes a direct effect
on pressure reacings and performance.  Watsr flow
mary b aither too high or o low depending on the
made of operaiion. Ganeratly the heazing GPM will
z¢ higher ikan the cooling GPM when water
wwmperaiere i befow 70 degrees.  Refer o the
spocification sheet for the particular unit for the
correct flow rate. Flow rete may be wvaried Tor
nergesed performence. Proper performzneg wifl show
& difference in inlet and outlel tempersturas of
10—12 degraes on cooling and 5—8 degrzes on the
heating cycla.  The pressurs differeniial across tha
heal axchangar may be measured o find flow rate.
Hatar to pressure drop in pef farmance data.

4, Air Flow Rate: Air delivery rata may be increased or
decreseact in relationship to the GPWY 10 balance cut
the performance of the machine in accordance with
the air defivery needs of the houss. Lt is impartant
that before leaving a start-up that the swstem has been
nalenced at the optimum opereting fevel between
heating and cooling, Narmatly The femperazure
diffarence heiwesn suoply and reiurn air wilt be
18-22 degrees on cooling and 3540 daprees on
h=giing.

[Hewead E5831)

NOTE: Seme  af the newss high  efffeieney
compressors have diffgrent characigristics
irom pest medels.  Some will pormally
oparate with a “hot” dome, coal crankcase,
while cther brands may D2 just the opposite.
Some of ftive pest methods of touch
analysis’® may be misleading with present
seties unils.

WATER COIL MAINTENANCE

Al Gao-Taermel heat plemps are enuipoed with cupro-nickel
neat axchangars, Th_Es considerably reduces any potenial of
sealing and carrosion. Some grownd water is more codlaidal
than wgeal and some scafing may reselt. To mindmize
sepiing, some precelitions are recommended:

1. Heep Air Qut of the Water: Water shouid be checked!
to imsure that tha wall head i not allowing gir to
infiltrate the watleding,  Lines shouid always be
airtght! Check by filling 5 coniner with water and
adding water below the surface.  Air will appear as
fina bhubbles oF grey triwience,

2. Keap System Chargad 2t All Times: 1tis recommendad
thet the shutoff valve be placed in the dischargs line
to prevent |oss of prassurs in betwean oycles.

3. (Constan: Flow (Extreme Condidions!: Sceling frem
ssvere wakar canditions may be abated by kesping
some weter HFowing heough the system 2t &l tirnes.
This wifl keen particles in suspension and thereby
reduce tha chaneces for sealing, Fhis is sccomplished
b meshs 0F 8 valve which does not elese campieisly,
burt allows a smali ameunt o fow.

It a unit is inslallzd In krown high mineral content
watsr sress, 15 hest to astablish with the owner a
coil maintenance sehedute where the coil may be
checked oan a periadical basis. Cleaning may need to
he done on a reguler schedufz 1o assure maximum
afticiency and prevention of permansgnt coil demage.
Usz standard watar ¢oil cleaning rethods,

4. Generally, the morg water flowing through the coil
the less chance for scaling.  Low GPME produces
higher temperatures in the coil. Do not exceed GPM
shown on the specification sheet for each unit!

CHARGING OF THE LUNIT

When a toess of charge has resulted from @ repair or
replacemens of a majer perl, praper methods of charging
shauld be Foilawed,

t.  Pressure test with dry nitroges. Repalr any ieaks with
nitrosen in $ystem.




Sysougta the systerm to A00 microns (22.9 inches af
METEUTY ),

Charge by using cne of the faliowing methods: (never
gitempt to measura charqe by pressure slone] i

)

A, Charging cylindzr — charge o the quantity
specifiad on the data plate,

= Scale — charp2 oy weigning actusl ouncas being

added 1o the system.

e

Sunarheat — if neither charging cylindar nor
scale is avalla@le, the recommended method is
to fellow the sumerfest cherging steps shown
Dl

11y Connect causss to Schrader valves.

{3 Dlace a thermemeter or thermosouple on
the suction ifne between the rewersing
valve anef the cormpressor.

i3 Head the iemperature  indicated  =nd
comeart the sucTion prassura reading on
the paugy to temperatara.

fdy Bubtract  the  converted DTESSLUTE
temperatezre from the  thermacouple
reading. The rasult is superhaat

I8)  Refer to the supsrheat chart for the
correct superheat reeding as matched with
the entaring water temparature 8s showm
on the pressure chart {page 18], Water
Flawe showa|d e within the ranoe shawn an
chart  with  the statsd  1empersturs
diffarential,



IMNTRODUCTION

The 805 Sories hest pump iz 3 low wmparature variaticn of
<he basic 803 Sarizs machine. Physical dimensions of tha
sgpivatent madal are identical axcept for the positicn of the
watEr Znnngctions.

The 805 Series LwiTs 482 & fhermal expansion wvalve to
meter the refriparant $low.  This waive senses both the
tampereture and pressure of the refrigerant emtering the
sucligh of the compressor and automatically adliusts the
fgw of refrigereat for optimum operasing conditions in
noth the heatng end cooling modes.  This valve Is
nonadiustalle and cannot be servigad.

& fleaw switch i built inte the watzr line which wili cut off
tha power supply any tima the water ficw drops below
swo GPR. A sime delay relay completes the chrouit ai
startup while the switch is in the opgn position. This relay
il “break off” aboust 18 sesconds after fow has heen
antahlished. |F flow is interrupted, the lockout circuis may
e roestziilished by resetting the thermostai. The system
maintains loss af cherge protection with 2 low pressure
switch the same as the 2032 Series

SYSTEM WATER CONTROL

05 units are not shipped with pressere regulating valves.
it is nat nesessary that pressure reguigting vatves be
instatled i the water line fo prowvide even refrigerant
oressure. The expansion valve ssficientdy controls suction
arcssure, However, they may be installed at the discreficn
of the rontrector.  For those who use ihe waives, 3
refrigerant tep is providsd on the front af the unit betwaen
ihe water imlet end outlet, 1% is not nacassary 1o drop the
chirge for instal!ztion of the vaives.

when pressre regulating valves are usad an any syskem, an
qeiditionzl water flow systemn vahve {on-off) is recommanded
1o memsant soy water flow during the “off” cycle. [Ses
Zigure 7 an mpage 81 Wilh dual reverse acting vahves, cne
vahz tnay be open during certain wemperature conditions,

PLACEMENT OF THE UNIT

Although e 305 is a fow temperaiurg maching, it is s1il
necessary  for the unit tn be instzlied in & controlied
temperatazs space, chne which maintaing 50--55" degress,
Aiaas which recefve no heat are nat satisfactory speees Tor
plzcem:ent of the unit,

WATER SUPPLY

Tha same considerations appiy here as to the 803 Serigs.
Thres GPM oor 12,000 ETL output should Be avatizble to
obtain the cotimal performence.  Howsver, for reduced
Ara rates refer to the parfermance sheet for the 804G
'Aevizac! BIAS1I

WATER REGUEATING VALVE ADJUSTMENT

With refrigerant gaugss attached, operate the neat ump of
the hoating rode. Adjust the heating oyele water Tegulating
walve [V4GMY for an increzse in suction pressure. Adjust the
valye to the point where there i litile or na incrasse in
pressure reading by further cpening [See Figure 3
helowl. Any increase beyand this setting will be wasted
wztar, The object is to gain a higher Dressure reading for
optitnal heating capacity and this is gained by apsning ths
valve far heating.

= |GURE 8 WATER REGLHATING VALVES

Mow aperate tha unit an the cooling mode and adjust the
sopding cycle valve (Y484} according to the following tabie.
COOLING MDDE

DISCHARGE PRESSURE FOR MODELS
BOS — D24, 020, D36, 042, 03B, 00

ENTERMIG WATER TEMPERATURE
A5°¢ | ss°F BE°F

[ Pressure PSIG | 130—140 | 145— 138 165 — 175

The following taibie is for sucTion pressures in the naating
mode.

HEATING MODE

SUCTION PRESSURE FOR MODELS
BOS -- 024, 030, 036, 042, 048, DGO

ENTERING WATER TEMPERATURE
AS'E S5°F ESF

Preszore PSIG

a3—55 | 5663 53— 75

The water syslem should ba capable of delivering the
maximum recommended flew rate gs shown in the fable
balow againgl a pressure drop of 38 PEIG.

_moDEL MAXIMLIVM FLOW RATES

T 3ne.024 B gom '
85030 10 g

[ " sos.036 i1 com o
B05.042 13 gpm
E0E04a 12 gpm |
205-060 12 gpm




HOT WATER GENERATCR

The Hot Water Caneraior raquires only simple piping and
wicing T zemplete the hot water syslem,

ALWAYS USE COPPER TUEBING
PG TANT: FLUSH TANK

WATER PIPING

Wiere the Hot Weter Generator i 5aing connected to an
axisting heot water tank, the tenk must be thoroughly
flugfhad 1o remove all sediment end deposits from the tank
before gonnecting o the Gangraior.  Failure to flush the
tank may damage the pump and heat exchanger and cause
matiicient cperation or malfunction,

The pining should ba connected from the Friedrich unit to
the hot water Boater (Sec Figure 10], Cennect a ling from
the “hot water out™ fitting of the unit ta the “hot weter
suppiy’” fitiing af the water heater cor 1o the auxiliary tzp
oh the 101 af the snit. Instalt a blesd port in the Eng near
the water heater for expetling sir treppec in the ling.
Oouble check that the condenser ““water in™ and “water
ot connection: are not mixed or corfused with the hot
weter connections.

Be careful not 1o disturh the zifective cperalion of the
premure and temperatore relia? valve Instalied on e wazer
tank,

Fipimg sizes between the Friedrich unit and the hot watsr
heater sheuld ba in accordance with the foliowing tebis,
Digtansas of greater thar 24 el gre not recommandsd
beceusa the pumo cepenity would Do exreeded,

Mintmum Reconimended
Wzter Line

Elistanes Between Hat Water !
Heatar and Friedrich Uniz

Ly

575 Fust "| o & SE NLo)

- B Fopt

t 13 racommended that the water plaing be insulzted with
a mizirmum of 147 thick closed czll piping insalztian such
as "Armailex’ or “Rubstox™. 11 i3 especially importast to
ingulate the hot water out line to prevent loses to the
zmbient.

A valve in the water line is racammendsd Tor adjustmant of
the flow rete cnce the instalistion is complets, and 10
facifitate Aushing of the heatar,

FIGGRE 100 WATER PIPING

HA[“-.ID_
VALVE BLEZD PORT

- ISCHRADER WALYE!

TR 15 WMADE HERE)

| u

S

U DR AIN

H
TO HOUSE EE"__ DATIONAL CONNECTION
7O RELIEF OPENING
1 '
SSF?;T-",_L”ATEH B IMLIST REPLACE RELIEF
' WALVE IF COMMEDTION

FRIEDRICH oMT

L {1y WATER D'i;T

T S HOT WATER QuT

F_ ; ) HOT WATER 13

(C} COMTENSATE GRAINM

- T HEAT FLUMP é IIWATER N

WATER HEATER EIBE

HOSE %




ZILECTRICAL CONMNECTIONS

i+ the voltage is 220 volts or above with the compressor
renning, o adjusirment is tequired, hawever H the voltage
is nelow 2?20 volts, disconnect the wire from the 230 walt
tap and connact it to the 208 volt tap. (See Flgure 131 A
wiring diagrem is lovated inside lhe cover af the unit
ciriret bax.

The termperature controls are preset gt the factory 1o
provide watsr at 12E—150°F, |If higher temperatures are
raozired, the return jine thermostat may be adjusted with z
sorevedriver for higher tempsratutes, [Ses Figors 124

Do nat energize the Mot Water Generator until the water
sannactions are made and the water has been tummed o,
Operation of the pemp dry may be harmiul and wotld
invalidate the warranty.

START-UP

Oheck that all connections and piping ate comoleted,
Stzrt the air conditioner, open bieed port, and slow any
air in iing 1o be expelled. This may take 5—10 minutes,
Water will not cireulate with airin line, Afwer aporoximately

CIGURE 11 VWOLTAGE DROPPING RESISTOR

230 VOLT TAP ey

208 WOLT TAR——*

15 rninutes, check the izawing water Isrnparature by
messuring the leaving water line temperature with &
reliasble tharmomeler such as en elecironic tharmometer,
Adjust the vaive in the water line so that ths feaving water
temperature is 130—140°F with cald water entering fram
the 1ank hottorn. Wait for spproximately 5 minutes after
sdjusting the walve to allow the water tempersiure 12
sTabijize.

1f the leawing water tempersture iz over 185°F with the
value wide open, check 0 see thah

1. The entering water is cold (bejow 30 degrees); if not
draw off engugh hot water until cold water i3
anlering,

3, The vollage connection is correct (see section on
glecwicel connections].

If the tempersture 5 stil too high, it may be that the water
lines are too long or too small in diameter and will have 1o
ke changed to insute proper operation.

FIGURE 72 RETURM LINE THERMOSTAT

TEMPERATURE
SWNITCH




Troubleshooling

FRODLEM | PGSSIBLE CALBE | CHECKS AND C{)RREEﬂDhS
Blnwn Tuse, | Ragleee Tuse or reset cirouic bmak (Chack for
1
| correct sizo fuss. )
: Sroken or loose wires. | FepEa:ﬂ ar ‘”gh‘ten the wises, )
Wioltaps supphy Tow. ©EF wlaanE is below minimum valtaese spesifisd on
f data alate, contacy ool DAL COTEPHITY,
Lo weltace circaait, . Check 24 volt transformer [or burnout or voltsge
iess than 8 volts.
Entire unit does niat I Thermostat. Set thermostat an "Cool™™ and lenvest tamperstare
rn. setting, unit should Tum. et thermostot oo Hagy"
cend kighest temperaturs setting, 2t showld run,
CBet fan e "Ox7, fam should runs 1 unit does net
i ruzn in all three cases. the thermocstat could b
wirgd incorracily or b2 fanity. To ensurs faulty
ar miswired thermcstat, disconnset (hermostat
Pwires at the unit and jumper hetween "R, v,
CMGT, end DY terminzfs oand cnit shosld run.
! Reslsce [hermcstas with correct thermostat only.
A sabstitete may notwork pronerty. Ii
FROBEEM FOSS|BEE C.‘AL]SE ! CHECKS AND CORRECTIONMS
: Clegged air fll-.r.—r ter. Clean or raplace if fouse 100 J|r ,-
Water flevw through condenser restricied, | Check concensor flow, incranse GFRS,
Iinit operaies, not stopaed or insufficient supply.
coaling praparly. - L
g praparly : Da fective comprasier or rafrigerant ‘=d< I7 compressor rung bul the evaporator does net
coal down, it weoald indicate eithar a dafaciive
| COMW eSO Gf foss of rafrigarent chane.

__PFFGBLEM ; F‘GSSIBLE C.‘AUSE

; CHECKS AND CORRECTIONS

: F‘eve*’sw‘q 1.rql'u'r: dozs ot shift, the valve

LInit haats only, isstuchk.

| The s nnmd valvg ig de-ererpized due o mviswiring
&l Ihg unit or zhe therrmostet - corrsci: witing.
Reafice valva if tight ar frozen and wili not movs, i

PROBLEM POSSEBLE CALISE

CHECKS A"\!D CORRECTIONS

Clogged or l:I]r"'-,r fister.

' ._.he*‘k 'IITE-.r Cigan or repidee it found too direy,

i é.,erm-:ustet improparhy sat,

i5 0L balowr room temperatered Checok 'thr'rfnm"'

setting,

: Defﬂctlw *hermmrat
Lizit will not oparate |

Lheck thermnostst opereiicn. F-'aulac‘e if faund

i defective,

v B ar B et s e
on “Heeting'".
2 Incorrect w |r|ng

" Check Tor broken, laoss, or imcorrect wires.

EIO'.'.'Er rotor cefeSiive.

; Check Hlower motor in one of the othar switch
does nat onerate, check for

Copositions, TR
1
maicr s arhsatag,

| apan overipad., i
| e lzoe it

nat

12
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PRGBLEM

_U
o
o
i1
o
~
m
o
I-
=
o

; m

Wetar,

Quentisy o7 water,

Lack of suificient pressure, temperature anc/or
Possible scaling in condenser,

- Arefer to cleaning and descaiing methodsl. Adjust

flow according to spacificstions.

LInit undersized.

P oonditioned,

» Receiculate heet gains or losses for space to ha

If excessive, rectity by adding

©imsuletion, shading, et

Loes of conditionad zir by leaks.

© Check for lesks in ductwork or introducstion of

amhbigat air through doors and windows,

Thermostat.

! Improparty iocated thermostat leq. near kitchen

i gansing ingccurately the comfart level in living

areas).

Adrfi,

~of =i

Lack af adeguate airflow or improper distribution
Check the motor speed or duct sizing.

" Ghack the filtsr, it shouid be inspected every three

menths zng changad if diryy. Remowe ar add

resistance accordingly.

Ingtficient cootfing or
heztirng. :

Refrigerznt charge.

Law oh refrigerant charge cawsing inefficient
oparation.  Adjust cniy atier adjusting CFM and

P

Biower runs Dackwards

A ezvarse the two blower motor capacior leads.

Compressor.

Check For defective campressor. 19 discharge
wressura 18 100 low and suction pressure too high,
compressar is not pumping properly.  Replace
COTRIESSUT,

Reversing walve.

Defactive revarging walvg creating byoass of

refrigarant from discharge to suction side of
cormpressor.  Whan it is necessary 1o renlzce the
Teversing valve, wegp it with 3 et cloth and
direct the hesi away. Excessive heat can damage

tha wehva.

Operaiing pressura,

Hefrigerant system.

Check swraimer and casillary tubes for possible
restrictiang o flosw of refrigerant. The refrigarant

ranisturg,
Dsrpdrate,

mey be gontgminated with
nen-condensizles  and  particles.
avacuate, and rechargs ths system.

SRR

FROBLEM

POSSIBLE CAUSE

Clomged air filter.

Tlesn or replace if found too dirty,

Check filzer,

totor sel an wrang speed.

Coneect to highar speed tap.

Evaporator nlowsr motor irpping off

Chesle Jor overhezted svaparator biower motors
and trippsd overtoad. Replace motor iF nacassary.

Evapoarator ices avar,

nn averload.

Urit cperating 3t too  low  room | 1§ roocm temperaiuez drops below EEF, the
tempEratire. D oEvdporsiar may e ouer.
Lnit  oosretes at too low wator D When unit ooeretas whon wetsr too cold Btomay

tempeTalsre,

e DvEr
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PROBLEM FOEE] BLE CAUSE

Ther'nostﬂt Chack setding, calibralion, arm wWiring.

Wiring, ' Cherie for lnose ar hrokan wires st -:::ur'ﬂplns.sr'r
| CApacitor, o conzactor.

; High or low pressura controls. . The unit couid be off on the high o low pressure.
cul out control. Aesst the thermostat to OS5
After & Tew minutes furn to “Cool”.  If the
COMMpressor runs, unit was off on hich or low
! pressure  (see complaints Sor possible couses),
: CF the unit s Tails to run, check for faulty
pressure switch 5y jumping the high and low
,.’:uressur= conirols individeally, Replace i defartiva,

Defective lockout fely, S'rucx open, does nat reset whan gower 5 turnazd
off, Mirst e replaced.
! Cefactive cepacitor. Check capacitor, if defective rermove, replace and
. Yopira currec.tly
Waltaue supply low. - 1f el ldg:—: is L1-.=.'I|::-w risimurs voltage specified on
i data alata, coantact local power company.
Lo CDrﬁ re.sas.ur overload open. noall L e 2 : " terperEtUrs
I Sinwer mator rans byt p [l a. _cases ar: “eiernal ™ or “in ter_nal t1. oRrEturs
SEMSIIWE compresaor owerload s usad,  |f the

compressor Joes not. i
comprassos Jdome is too hot 1o touch, the overloar!

L will not reset until the compressor covs down. 3
e compressor i3 cool and the overloed does not
reset, there may be a defective ar omen overload.
If five overlead is external, replace the overload,
otherwizs seplace the compressor,

Grmmran

Compressar mator grogndad. Irvterral wintding yrousided Lo the comprasser ,q,_||

: | Reptace the comprassor,  |f compressor aurnoss,
instal! Tilter dr:er at suctian ling,

Cormprassor w*ndmgs GPEN. Chack cantinuity r::-f the compressor windings with

a&n chmmeter.  |f the windings arg cpan, replace
. the comprassor,

i Belzad compressor, i Try an suxilizry capscitor in narE?In with tha ran
i cepacitor momentarily, 1f the comprasscr starts
butl the preklem recurs an starding, install gn
" auxiliary start kit. The hard-sisrt &t is comprised
of a recormerandad start rsley and correeily sized
capgeilor,  If the compressor sl dosg nol slare,
replace the compressor,

PROBLEM POSSIBLE CAUSE CHECKS AMND COHHECT!GMS

Thermastat, Tha diffgrential is set too u:IL.SF' in the thermosmat.
Readjust nest anticipator.
Wiring and controls, | Loose wiring connections, or controi contaelor
¢ defactivs,
Comopressor cverload. - Defective compressor ocverload, check and repiacs

LInit shart cyeles,
if recessary. if the compressar runs too hot, it

mey bs due to & deficient refrigerant charce,

i ; Thermostat, -r“pror_:nrly locased tharmesta: {2.9. near kitchen,
; _sensmg inaccurately the comfort lavel in fving
" arass].




POISSIBLE CALUSE

| CHECKS AND CORRECTIONS

PROBLEM

D scharge pressure toc high on ”CDDH"H_;

! Cycle.

L.n:-f.'."‘: i, ors nadequate watar flow, Entering watar
too warr, Scealed or plugged condanser.

i MHacharge pressure too high on “Heating”

Cyele,

lLack of, or inedequate, air flow, Entering ait too
not. Blowar inooerstive, clogged filter ar soil,
restricticns 0 duchwork.

Linit osf an high

FeTrigerant charge.

The usit is overcharged with redrigerant.  Sieed

: ot some charge or evacuate snd recharge with
© specified armount of R22, anly after next check.

pressarg cuicut conirod,

. Excessive CFMW and insufficient water
| fiow,

Chack for correct GFM. Check water fiow fc:lr
correct G,

Defective high pressute swritch,

Stuck open, does not reset, or has defactive
caliration. A replacermant switch is svailabie that

¢ gitaches to the service port Wihan Tt iz necessary
‘o replace aither of the pressure switches of

revarsing valve, wrap them with a wel ¢ioth and
diract the hezl gway. Excessiva heat cen damage
them.

POSSIELE CALSE

| CHECKS AND CORRECTHINS

[ PROBLEM

| Buction pressure tao low on “Cooiing”

Cyole.

Lack af or inadequate, air flow. If belt drive,

check belt.  Entering air toc cold. Blower
inoperstive, clogged filter or coil, restrictiens in
dustwork.,

Suction oressure too fow on Haating”
Cyele.

Lack of. or madequate water flaw. Entaring
waker oo cold. Scaled or ::1uqq&n:| comclensar.

Jnit off on low nressere
outou control,

i Suction presure too low because of low

smbignt termnperature.

: ‘n“'l'n:rn instalied in an uncondiz u:-nEI:I EPELE, Isurh

a5 4 garaget the unit may not start in cold wezther,
{epproximately SOF).  In this case, it may o=
necessery 1o start the unit on gooling in coot
weather for three to five minutes, ther shut cff
and turn to heat, afier one minsie shul Gown.

It may be necassary 1o rapear his procedure
- gaversr times, especially when & crankcasa heatsr

s ot usedd

“H’:,'ff!'{_l rant u:l"a.qe

Lowy Telrigerant charge. Locate leaks, repair,
evecuata, snd rechange with specifizd amount af
8zz r}nh,-' after cﬂ—"cklng CFRM — "‘F‘M

Diefaclive o pressura saitch:.

Stuck oper, does not teset or has defentive
zalibration. & rzplacemnant switch s availabis that
atizches 10 the service port When i1 18 Necessary
to repiace the pressure switch, wrap #towith o wes

Cplath ang direct the heat awey.  Sxcestive hest
:ran damege the pressute switch,




PROBLEM

POSSIBLE CAUSE

Watar drios from unit

Unit net Jevel or pitchad carreetly,

Level uni !

{ Dpndansate drain line kinked ar pluggeé.

Clegn condensate drairn.

PROELEM

l FOSSIBLE CALSE

CHECKS AMND CORRECTIONS

Water laak,

!Pluggc—d condensate drain or machine

cout of leusl,

i Check leve! of the uniz and adiust.

- Condeasste drains pick wm dift or aiges which

can growe, causing the drain outlet to clog and
condensate 1o overflow.  Inspect &nd clezn,

! Condensate trap not installed,

Install propes trao [see nstracticns),

PROBLENMN

FOSSIBLE CAUSE

CHECKS AMD CORRECTIONS

Moisy operation.

Compressar,

| [d=ke sure the comoressor s net i direct contast

discharge tube. Roplece the compressor,

with the base or sidas of the cebinet. The
hold-down  bolts wsed for shipming shovld be
iaosened so thal the compressar is floating fraely
ch 13 isolator mounis. Sxcessive nalse wifl ccour
if tha comprassor has & broken valve or joosas

fower and biowar motor.

Blower wheet hiiting the casing.
| clearance ang alignrnent. Bant dlower, eheck and

! raplace.

Adjust for

repdace if dfamaged. Loose blowsr whesi an shatt,
check end tighten. Dafective bzarings, check znd

Contactars.

[ & “clattering™ o “humming”

trangformer outpot or ex i fong mons of thermastat

neise  in tha
contactor could be dua to control voltags less then
18 wolts.  Check for low spply volizge, low

wires. |f tha contactor contects are pittad ar
sorroded or codl s defertive, repair or replaga,

s compananls. Tightes end sscure. Copper piping
cauld he hitting the matal suerfaces,

Check for loose screws, panals, or  internal

Carsfully
readizst by hendirg slightly.

Ailrborne noises and other sounds,

i Undersized ductecsk will cacse high eirfiow
. wvelocities and poisy cperation.
. throuah the water-conled heat exchanger will causa

Excassive water

a rattling sound, Throttie back on the water flow
ensuring adequata flow for good apsration but
siimirating the nofse,

Water.

Fechice water presure o below 35 pounds iF a2
i Dola Water Waiva is usad.

14



RESIDEMTIAL DUCT S1ZIMG CHART
Srzrdoros: 902 FPM M Cuct
BQD FEM Broncl [Dasign gunt §ize at 055 — 7 frigtzan per 105 feat
ACCEPTAELE BRANCH DUCT SIZES T ACGESTABLE WAIN DR TRUNK DUCT SIZES
oFM Round | " Rectanguiar | Fround I Rectangufar
o T o d .
75 | 5" . 4x5.4x6
100 5" | 4x8 5x6 o
125.. 8" :4.-}(‘ B ox58xk J— mietal gt in cnoonditioned  space most have
150 " tw 10, 5wl 626 liner or be wragpes with blanxet insulzticn of
75 | 77 | Sx10.5xB &x13,7x7 ] 3 hiskness.
200 B Sx 10 Swd dx s, T’ Fiberglsss board smist be jointed by fab and
. - — mastic or stapied with heatapalied  slominum
223 ar Ex 12, 78,8210 tzpr.  Grey-guct tape or plain-fzil tepe =re nol
250 9 | 5x10,85x84x18 zacentabiu,
275§ @ | 4x20,8x8 7x10.5x15 6212
30 | 107 | Ba14,8x%10,7x12 !
360 | 107 | 5x20,5x16,9x10
400 | 127 | Bx18,10%19,9x 12 107 4x20,7x10,6%12,8%8 i
430 | 127 | 8x20,8x14,8x12 10 11 107 | Gx20,6%16,9x10,8x 12
oG | . 107 | 010, 6% 18 8x312,7x14
BEE [ "1z | 6x20,7x18,8x 16,10 12
- 800 TT27 | 8x18, 815, 10x 14, 12 12 )
1" 1000 {927 T 10%18,12x 14,8 24
I 1200 2 Fl8" T 10x20,12% 18, 14% 15
1400 _ | 18" | 1025 12%20, T4x 18, 15x 16
1600 ' 187 | 10x30 15 % 18, 14 % 20
1800 20" | 10%35, 16% 20, 16 % 19, 12 x 30, 14 x 25
- 2000 i 307 | 19%40, 12x 30, 15 75, 18x20_

Frilles wnel registers siull b sized zovurding 10 manuszetarer’s perfarmence duis canglle af handling the GER: of thi dusr at 2 throw Desed on
cmamr denengnng. Hotusn gir regiszers shoeid be seiscted to provide for 450 PR T2 velocity.




COOLING f HEATING CYCLE OPTIMUM PRESSURES & SUPERHEAT

{"Flow Rate Corrassands to Approximatety 10° TD on Ceoling Svela & 5 to 87 TT on Haating Cyzls)

SYSTEM PARAMETERS | CODLING CYCLE HEATIMG CYCLE
o iy ] | { -
T s i ATE : F v = i
S ghme | Tam PSIG P8IG | P FSIG r
; o | 54 ki /0 =0 )L e 455 :
!E_ [t 5.4 EC."I:E . T R 2% B 255 _j -
24 LS b 185 LB _Bs £7u 2
757 4 1 a0s 75 155 18 ag 275 17
5° g2 ¢ aun 75 210 % o 260 ; 1
ESS 5.2 0 3 T35 iz 50 285 an
T 3" 1 an o0 | 68 | 175 3@ [ 70 250 g
A5 o 1000 i fo0 1 %m0 a7 i 280 e
- s 8L 100 | 3 1870 77 a0 E-
757 &n ¢ 1oo0 75 Ta5 21 BE 275 [ B
- | 000 | 7o 2| 1T 57 %0
BE" 50| 1050 &0 220 T 3 785 14
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