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General
Information

monitor and contirel tha clozed watar Toop of a LHEP watar Sturce haat pump

¥isual monttoring of System oporation is enabiled by nrean LED functian 1tghts
and 3 ditigay Feadaut of the system supply water Lemperature. Any major systen
maltunction §s visvally {ndicated By the {1lumination 2f red malfunctign Yights;
At aundibie alarm {facturyﬂmcunted within tha panel enclosurg) will also sound,

(1 Optional Secondary-?bnperature Sensor: This sansor {with an
aperative range of -4g p Yo 260 F) and the SENSor selector switeh &n
the panrel aliow g digitai temperature readout from ancther SQUrCe

fee.s system return water, System storage tank, outdeor afr, cocling
LOWEr sump, ete_ ), This sensor oAly enables digttal readout, and has
g effect on the panel controls op wpeEration,

[T optionar Remote Alarm Pane] - This panei 1Tuminates a sfngle red
i1ght ang sounds s own alapnm vhenever {t récefves any malfunction
signal from the S¥stem control panel,

[I1  optional Remote Duplicating Panels Thiz panel displays ths same
green operating lights as the Fystem control Panel, as well as the Same
red indfcator Hyghts ang dudible ajarm,




Inftial Inspection

Be sura to inspect the carton housing each system Gperating—and-alarm cantrol
panel as it g recelved at the job site and pafore signing the freight b1171,
Yerify that an tems have been received and that there 15 no visthle damage;
note any shortages or damage on a1l coples of the freight b1ij. In the event of
damage or shortage, remember that the purchaser Is responsibie for filing the
necessary claims with the carriler, Concealed damags not d1scovered unt{] after
unloading must pe Feported to the carrier within 15 days of {tg receipt.

storage

If the equipment s not needed for immedfate installation Upen its arrivaj at

the fob site, 1t shouid be Teft in jte shippfng carten and stored in a clean,

dry area of the butlding, or in a wirehouse. Do not Femove any equipment from
its shipping package until it ig needed for Tnstaliation.

CAUTION: To prevent possihije equipment damage, do NOT allow the sh tpping
carton housing the System control panel +o become wet,

&
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Insta?]ation

location and Hounting

then determining an instailation site for the systen Operating-and-alam cantirol
panel, be sure tg Consider the panai locat fon guideiines out]ined below:

1. Locate the Panel on an {ntorigr bui]ding wall or piltar; the sitae
chosen must pe free of excessive vibration, m2isture, dust, corrosiyve
fumes gr VAPOrs, and humidity,

CAUTION: 1o aveld possihie damage to electrical components, de NOT
locate panel in areas subject to humidity, or where mofsture may
condanse on pane)ts interna} components,

Z. Do aot Sxpose the system control panel to temperatures below 50 F, ar
in excess of ign F.

3. Locate the Panel at least 10 feet from any large electrical loads
{e.g9.., systeq Pumps, bollers, ceoling towers, large transformers, o
distributfan panels),

4. Instaly the system control pane) within 1,000 fest of the System supply
water temperature Sensor and flow switch t¢ ensure froper signal
transmission.

5. Select a panal tnstallation cite that allows complete outward swing of
the panel dooe.

Once a suftabie tocation for the System control panel is chosen, flush- gp
recess-mount the panel 2pproximately four feet from the floor. Foyr i/4~1nch
weunting holes zpe grovided at the rear of the panej. {The 1nstaT1ing
contractor ig Fesponsibie for praviding the fasteners used to wall-mount the
system control panel.)

CAUTION: £2ercisa Care when drf11ing holes In the panel to prevent metad
shavings from falling into contrel panel components,

Hote: In those tnstances where wall-mounting the control panel g

€nsure that the stand *111 not tip over,
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FPane? Insta]]atfan:

Electrical Wiring

HARNING:  TO AwoIp POSSIBLE INJURY o DEATH OUE TD ELECTRICAL SHOx, OPEN
SUPPLY POWER DISCONNECT SHITCH AMD SECURE IT INM THAT POSITION,

CAUTION: Use only copper conductors for field—instalied alectrical wiring.
Panel terminals are "ot designed to aCCept other types of conducters,

A1l fleld—1insta]lad wiring—hinc]udfng the electrical Sround-—must comply with
the National Electrical ods (NEC). as wei) 23 appifcable local codes.  In
addition, all figlq wirtng must confopm Lo the Class I] temperatyre itmttations
describgd {n the HEC,

dupiicating panei, Thke coftracter 1z ajso responsible for dr1iling or punching
the electrical access opentngs fequired at the top and bottom of the panel,

CAUTION: T aveld damaging internal panaj components. exerciss care whan
drilling op punching electrical access openiags {n panel. Be sure to pravent
Betal shavings from faliing fnto <ontrol pagal components, 67

Mot ice that the system eperating-and-alarm contrel panel must he Connected tp

2 saparate (apq exclusive) 120~volt, 50/60-hartz power supply, and that the

cabinet must pe grounded to earth ground. Connect s5upply pewer to the panei J
at Termfnals 25 ang Z7 in the upper right-hand corner of the panel. See Figure

Mote: The upper wiring compartment of tha s¥vstiem contrel panel is designed
sately for glternating current contro) wirfng, and alj AC wiring must eater the '
ranel through field-installed access openings located at the top of the panel. f
A1l low-voltage, DC connections (e.g., temperature sensor, flow switch, remote :

Refer to Figure 2 for an i1lustraticn of the interior of the system operating-
and-alarm control Panel. Fach of the electrical connect fan terminals is
Vdent{1fied with A number or lettar, ahd 13 {ndexed to a spectific systeny
component f{e.g., watar pump, heat fnterlock, cooling tower, etc.}. A brief
description of tha terminals found in tha AC (upper) #iring compartment of the
fpanel {s provided be1?y; .

{1 Terminals 1 ang Z {marked "System Shutdown™) represent a normaliy-
closed sat of contacts which cpen one minute after: :

a. a 16ss of water flow {i_e&_, fallowing the failure of the standby
water pump),

)




Any oquipment thar shaould be shot down under thesg cenditions must pe
E1ectrfca11y interiocked through the System shutdown contacts,

[l The Ffemalning sets of contacts {n the Yppar panel wiring compartment ——
fdent{fteqd by terminal humbers ang system components below--arg
normally-epen, and rated at 2.5 Amps and 250 volts AC of Tess, A
separata, field-suppi fed power source is Fequired for sach of these
contacts; hLe 3ure fo rovte fialg “onnect ians through the top of the
Dane?d,

Heat Interlock

Water Pump f1

Kater Pump g2

Cooling Tower Stage #1
Cooling Tower Stage #£2
Cooling Tower Stage #3
Cooting Tower Stage £4

Terminals ¢ and &
Terminals g and 9
Terminals 11 and 1z
Terminals 14 angd 1§
Terminals 17 &nd 18
Terminals 7o and 7]
Termtnals 73 ang Z4

(L (O TR Ml

CAUTION: 7o prevent damage to electrical components, do not excead
the voitage or AMPErage ratings of Panal contacts,

Kotice that the system contrg] panel s fused to provide additiona) protectian
for the panajts Interaai clrcufts, Aap amber Jight on the face of the panel will
Nluminate {f this fuse Blows, T¢ replace the fuse, open the Panel door ang
remove the slotted Cap of the fuse holder {i.6., located dbove the “Pane) Powern
*witch). Bs syre the replacement fuse 15 a I-amp, Type 3AG tuse suftable fop
120-volt applications_ .

Flow Switch Instaliation:
Seftch Mount ing

tointed in a vertical pipe with upward flow, the flov switch wil) trip at a
highar flow rate than whan instaliad 4n 3 norizental pipe.) Do not instaly
the flow switen In-verticaj PIPIng with watep flowing downward.,

. ‘Regardlesg of whether the flow switch 1= installed 1n 4 hori;gnta? or vertical
Pipe; ba sypre to mount $t 1n a location whare thare 15 a straight run of at

. s aman
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Figure 3
Temperatura Sensor and
Flow Switch Iastailation
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Control Panej

1. Locate wells and flow switch in main suppiy to
£¥ystem dovnstresm from both tha cooling tower
and vater haataorp.
2. Provida woeunting bossas {n Plpe to accomodate
o supply water tempersture sensor {w/insertfon part)
’ ’ and flow gwitch.
3. Bount panel withip 1,000 feat of sassor ang flow

switeh,

4. Install ssasor{s) and flow switch in Pipe bosses
- vefore f1171{ng and testing Piptng Joap.
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least five pipe dlamsters on each side of the device. bo hot posftion the
flow switch adjacent to valves, elbows or orifices, 3Zas figurs 3,

accessaries in the pump dischargs piping 1= 1ncreasing?y Common, the flow switep
5 best located in the syction piping where the warer flow ig typically Jess
turbulent,

Be sure that the floy switch mounting position Provides easy access to the
switch terming)s Or wire leads.

If the flow switch Padile wiil be inserted into a one—inch pipe, use a standarg
I" x I % 1" tee, Fer larger pipa stzes, use a reduc ing tee to keep the flow
switch close tg the pipa and ensura that an adequate Tength of paddle 15 in the
flow stream {e.g., use a 2n 3 o x 1" tee for a two-inch pipe). 1I1f a standard
tee 1s used, fnstal} a face or hex bushing in the Lop opening.

Khen Instaliing the fiow switch, check jts Operation to ensyre that the paddie
1s free to move fp the tee or pipe. Remember that the flow switeh mAust be
pasitioned so that the flat of the paddie s at a right angle to water Fiow; the
-arrow found on the side of the switch must correspond to the direction of waterp
flow through the rips. See Figure 4,

Note: TIf the appTication reguires the instaliation of the six-inch flow
svi{tch paddie, Femove the screw securing the shorter Paddles toc the flaw switch.
Place the six-{nch paddie over the three shorter paddles ¢for added strength)
g refnstall the Serew.  Trim the six—-inch paddle as needed,

Flgure 4 i
Proper Fnsitfnning I
of Flow Switeh l

I

11




Flow Switch andg
Temperature Sensop
Fiald Connections

Adj N Lead 3{lence - Ht Temp g Temp  HI Temp Lo Temp Fuse
(@) 0 «9r 6 o G © © o
5P+ F Flow F’um;_:— Marm Alarm Alarm  Shotdewn Shutdown Blown

] H

i i
J l ] f I | ' I
o — . ]
To Optfonal Remote Bupticating Panet
ts {27 -Gauge T'stat Cable Is Sufficiant)
~ire
g:annastat L_______,} Fo Optianal Remate Alarm Panel
ble (22-Gauge T'stat Cable T Sufficiears

O] [Oi0] [ B e et gy
|

Shietd

Tondutt
{Fieig-
Fuppl fed}

Flow Switeh 22-gavge, Z-«ire shieldeq thermostat-typa
] cable. Maximum recommended Jength fs 1,000
feat.

Use any of the cables Tisted belaw, or
equivalent:
Hohawk 1571
Beldon ETE]
Jacket — Alpha 2401
- Columbis O2814-71
Consel {dated 5577
Coleman 1044
West Penn 2817457

147" MaT Install flow switch in zection af water toop
Sensor Wall with least amount of Turbulenca,
{Field-Suaplfed’ 3. Instal] mzin tomperature sensor o wator loop,
downstream from coaling tower and water heater,
4. Optianal, auxfilary temperatura FENEOr may be

$y5te” used to monitar temperature of cutside afr,
separatury return water, starage tank, <o0ling tover sump,
fensor ete.
3. Tapa sensor wnd of shield to prevent grounging.
P ARNMIPGG CALITHOM
CHECONMECT ELECTRICAL FOANER Ure copper tonductors onily
- EOURCE TO PREVENT INMNIRY O to proveat squipmaont damage

DEATH FROM ELECTRICAL SHOCK

iz

Notes:
L. Rscommended sensar ceble {field-supplied) s

T b b
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Flow Switch Installation:
Electrical Connect fons

WARKING: TO AVOID POSSIBIE IMJURY OR DEATH DUE To ELECTRICAL sHorx, OFEN
SIPPLY POWER DISCONNECT SWITCH AMD SECURE IT IN THAT POSITION,

CAUTION:  Use only copper conductors for fleld-fastalled eloctrical wiring.
Panel terminals are ot designed to accept other types of conductors.

Use tha normelly-closed set of contacts to wire the flaw sWitch to the system
Lontrol panel (1.a,, Proper system water flow will opon the switch contacts)y,
Run 27-gauge, thermostat—type wire from the flow switch to Terminals E and F at
the bottom of the system control panel {zee Figure 5}; flow switen wiring can pe
run tn the same comduit a5 the sensor cable.

Temperatura Senser
Installation:
Sensor Hounting

- To accemodate *he temperature senser (angd its fasertion pert), instail a figld-
supplied, standapd 3/80 I0 x» 2=1/2"~deep {or largor) pipe wajl in the water
loop. Logate the well dowastream from both the ccoling tower (or heat relector)
and water heater, oyt upstream from the first heat pump. Seg Figure 3. Be surs
that the well 1s positiensd farp =nough from the heater to 2llew the sensor to
"read" an accurate mixed temperature, In addition, 2t least two inches of the

weil should he immersed in water,

Once the well is Tnstalled, insert the temperature Sensor assembiy into 1t., ([f
desired, 2pply a heat =ink compound to enhance the sensoris sensitivity.)

If a second temperature sensaor 1s provided as an optian, fnstall i+ in tha
system return water, storage tank, outdoor air, ar cooling tower SUmp, as
dosired. Use a field-zupplied standard pipe well-—gr a fleld-suppited clamp and
x#zather shield for ambient temperatyre applications—to mount the auxiliary

SENSCr in the desirad Tecation,

Temperature Sensor
Installation:
Electricay Connections

WARNING: YO AYOID POSSIBLE IRJURY OR DEATH DUE TO ELECTRICAL SHOCK, OPEN
SUPPLY PORER DISCORNECT SWITCH AMp SECURE IT IN THAT POSITION,

CAUTION: Use only copper conductors Tor fiald=fnstalled electrical wirfag.
Panel teminals afe not designad to 2ocept other types of conductors,

Interﬁonnecting wiring between the temperature sensor(s) the system contral
panel must be field-supplied and —installed, and must not exdend 1,000 feet,
sea Figure 5, Usq two—wira shielded cable (@.g., Mohawk 1671, Baldon 8781,
Alpha 2401, Columbia 02514-21, Consolidated 5572, Coleman 1044, west Penn
281/452 ar aquivalent),

13
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CAUTION: Sensor ¥ir{ng = sensitive to electrical spikes, To aveld cencor {
malfunction, yco shielded cable and TUn sensor wiring in a separate conduyit, !

B sure to color—code the hiack and white sensor leads to the shielded cable
when complet{ng the splice connections at the temparature sensor{s}. Tape the
SORs0r end of the shielg to prevent the cable from grounding against any matal
or piping,

The temparature fensor must ha tisld-connectad to Terminals © ang D in the lower
left~hand corper of the system aperating-and—alarm control parel. Coanect the
black Isad of the shisided cahle to Terminal € and the white Tead to Terminal

0. Refer io Figure 5; notice that the shfeld must be connacted to Terminal o,

along with the black sensor tead,

Khen the optional, secondary temperaturs sansor s provided, use two-wirg
shieided cadie {MMke that wsed to install the standard temperature sensor) to
connect the optionaj SENsor to the system contro] panel. Again, color-—code the
black and white Sensor leads to the shielded cable when completing the splice
cennections at the sefser.  Tape the sensor eng ef the shield to prevent the
cable from grounding against any mstali or piping.

AL the opposita end of the shieided cable., connect the black lead from the
optional Lemperature sensar to Terminal A, and the white lead to Terminal B. (’
Refer to Figure 5; notice that the shield must he cennected to Termtnal A, along

#ith the black sensor Jead,

Uptional Remote Alarm

Panal Instaliation

Kher fnstalied properly. the eptional remote a2larm panel §iluminates a singie
red Hght and sounds its own alarm whenever 1t recetves any malfunetion signal
from the system control pansl, {Mota: To quiet the audible alarm. depress
the "S{lence Alarm" button on the front of the system panel.}

Mount the remote alarm panel on a fteld—-suppiied and —installed 2v x 4w Junction
box. {Refer to Figure 6 for alarm pane] dimensions.) %

Interconnecting wiring between the alarm pane] and the systom contral panel must
not exceed 1,000 feet, and can be made with Z2-gauge, thermostat-typa electrical I

cabla {field—suppliad}.

CAUTION: Ise enly copper conductors for Tlold—1nstalled electrical ¥iring.
Panel terminals are not designed to accept other types of conductors,

Connect the red alarm panel lead to Terminal G ¢n the lower system panel wiring
L. Sompartment; then connect the orange alarm panel lead to Terminal H, and the L
T black iead to Terminal 1. Figures S and § Tllustrate these figid-fnstallad

electrical connectfons. ;!
[

Note: Mo external power source is required for the remote alarm panai,
14



F‘Igure & HARMNIRG CAUTION
DISCOMMECT ELECTRICAL POWER Yo coppar conductor ahiy

Fleld Conn lons for SOURCE TO PREVENT INJURY OR to prevent squlpmant danwage
Opttonal Remote Alarm DEATH FROM ELECTRICAL SHOCK
Panel
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ﬂptfm_*ta] Remote Qup? Tcatiag
Pana? Instailation

Refer to Flgure 7 for dupiicating panel dimensicns, Flush—- or FeCesc-mount the
dup?icaﬂng pane] approximately four feet above the floor., The fnstaﬂfng
cofitractor {s Fespansible for pProviding the fasteners ysed to w2ll-mount the
dupTicating panel.

CAUTTON: Exercise care whan drilling holes ip the panel to brevent mefal
shavings Frog falling into panel components,

Intemonnecting wiring between the duplfcating panel and the s¥ystem control
Panel must ngr excead 1.000 feet, and can be made with 22-gauge, thermostat-—type
WARNTNG: TO AvoIp POSSIBLE INJUmy o DEATH DUE T ELECTRICAL SHOCK, OPEN (
CAUTION: 4jse only copper conductors for Tield—instalted electrica? wiring,

Panel terminais are not designed to accept othar types of conductors,

Coanect Terminals k through 7 in the duplicating panel to Terminals K throvgh 2,
respectively, in the lTowe wiring compartment of the s¥stem control pensl, Seaa

Flgure §.

Mote: Mo external power source {s required for the remote dup?icatfng dlarm
banel.

]

Optianal Remota

Dupifcatin Systen Gpur.:ting 4
Figure & P:L, 3 Marm Control Panaj
Field Cannmtfons for s
Optional Remcte f [ r
DupTicat1ng Panal I —— | -— M
] r'—-—-_._—-—-—____,—-.—-—-_.._. N @
T e mm—— N S 2.
P o — — ]
2 @
"’ — — R
5 i
T L T @3
WARMING . '
mScmHEﬂE-ECmmLPGHEﬂ " —_ - (]
SOURCE TO PREVENT IURY OR x %
DEAYH FROM ELECTRIcA SHOCK ; - ;
Uy CORPar Conductoen only
Lo prevect ﬁquipqudamnga ___'——! @

L _J
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Operation

— e . e —
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This sectian describes tha features of the system operating-and-alarm contro)
panel, as well as the PUTDase of each., Refer to Figura ! for the locatfons of

these componants,

System Hater Puag
Controls

The starters of tha m2in {or "leadn} ang standby {or “lag"} system water pumps
are activated by the s¥stem controj panel. In addition, a manual "Lead Pump™
selector switen on the front of the panel allows the owner/operator to equalizg
PUPp oparation and wear by a1tarnat1ng Tead pump status between the system pumps

at regular intervals,

If the designated Mlead" pump maifunctions, the flow sw {teh——instailed {n the
miin system supply Tine-—w{i} sense a "o flow" condition. In Fesponse to this
signal. the controi panal qutomaticaily: (1) tumns off the green "L_aad Pump
aperating Yight: (2} 1luminates the amber "Lag Pump" and red "Ne Flow® lights;
{3} sounds the audibie contraol Fanel alarm; znd, {43 switches system water pump
operation from the main to the standby buinp.  If the standby PURD successfully
Fe—establishes flow, the amber "Lag Pumpw Hght and audibie alarm will remain
@n. but the red "No Flowh Tight wily axtinguish.

If water flow is hot re—established within 60 seconds, the s¥ystem control
panel opens the "System Shutdown" contacts Jocated at the left end of the tap

terminal strip. See Figure 2.

System Water Heater

Lontrois

An adjustable heat intericck iz factory-sat at 65 F, but can he adjustaed to any
Fater tamperature between 60 F and 70 F. When the system supply water cools to
this setpoint: (1) the "Heat Interlock® contacts, Jocated in the top panel.
terminal strip, close; (2} tha green "Heat Interjockh operating light
illuminates; andy {3) the system water heater {lor boller) clircuit energizes,
This circuit remains enargized unt{l the system Supply water temperature is 3 F
aboave the heat interlock setpaint,

If the system water heater fajis to operate properly, the paneits red "Lo Temp
ATarmn light 11luminates 2nd the audtble alarm sovnds when the supply water
temperature reaches S50 F.  If the problem is not corrected. the reg¢ Lo Temp
Shutdownh Tight 117uminates and the *System Shutdewn™ contacts open 60 seconds

after the temperature falls to 45 F,

Note: To vary the heat interlock setpoint from the factory-set valve of 65 F,
rotate the potentiometas (f.2., labelled "Hsat Interlock Adjustment®), located
inside the system centrol panel, to the left or right. Sé& Figure 2.
Adfustmants of a5 much a5 +* 5 F ars possible,
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Cooling Tower Contrals

The system Cparating-and-zlam contro} panel allows the Ownar/operator tg govern
2 maximum of foup Separate stages of Cceoling tower (i.e.. haat refector)
operation,

A "Tower Start Adfustment” control (found behind the pane] door; saee Figure 23
enables the operator tg adjust the first-stage parating setpoint at any
temparature between 76 F and 86 F. The second, third and fourth stages of
coeling tower Cperation follow the first-stage at increments of 2 F, in
addition, the "Stage 4 Adjustment control {alse jecated behind the panel dogr)
atlows the operator to mnodffy the temperature Increment between the third and
fourth tower Stages frem 1 F to 3 Fr as desireq.

MNota: Tha first~stage cooling towar setpoint i3 factory-set at 8] f.
AdJustments of ac much as + 5 F can te made at the contral panel by turning the
“Tower Start Adjustmenty potentiometer to the left or right. The setpoint for
the fourth stage of the cooliing tower 1= factory-set to track the thiryg stage by
2 F: to change this SeLting by + 1 F, turp the "Stage 4 Adjustmentw
potenticmeter to the Teft Gr right. See Figure 2.

Green eperating lights—-laballed "Tower #19, "Tower gzv, "Tower #£3% apd "Tower
fFa'-—enable the Uperator to monitor cooling towar cperation,

If the cooling tower fafjs 1o control the s¥ystem supply water Lteperatyre
properly, the red “yi Tamp Alarm® T1aht M luminates ang the 2udible alarm sounds
when the temperatupre reaches 10S F. It the problem is not corrected and the
supply water temperature rises tg 115 £, the red "gj Temp Shutdawn® Tight
“Tuminates and the “System Shutdown™ contacts opean 60 seconds Tater.

System Alarm and
Malfunction Lights

Five red malfunction Tights are provided oh the front of ‘the system control
ranel to alert the operator to the following system conditions;

[ Mo Flow®, INuminates when the flow switch senses that thare s ng
Waztar flow throogh tha Piping loop; indicates a pume fallure.

{1 "H{ Temp Alarm™. Ilumfnates when the supply water temperaturs
reaches 10% F: indicates a c20ling towar fatiure,

1 =g Temp Alarm=, Itluminates when the suppily water temperature drops
to 50 F; fndicates d water heater failurs,

[3 "Hi Temp SAutdown®, INuminates when the supply Qater temperature
reaches 115 F; indfcates & cooling tower failure and that tha "iystem

Shutdown" contacts have opened,

I&
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) "Le Temp Shutdown™, IMiuminates when tha supply water temperatore
draps to 45 F; tndicates a water heater failure angd that the "Systam
Shutdewnt contacts have Cpenad . -

Whenever either the HNo Flow™, "4t Temp Alarmn, or "Lo Temp Alarmn Hght
t1luminates, the audible 2larm aiso sounds and will remain on until the "ilance
Alarm™ button on the front of the pane] s depressed. The red malfunct fon
Hght{s) will continue to glaw unt1l £he problem ic corrected and the panel ic

bote: To reset the system contrel panel after a system shutdown, flip the
“Panel Power™ switch to OFF and back to oM,

System Shutdown Contacts

System shutdown contacts (j.e., Contacts 1 and 2 on tha tep control panel
terminal strip; see Figure 2) are furnished 1n sach system operating-and-alarnm
contral panel as a safety feature,

The system shutdewn contacts provide the switching action needed to de—snergize
the equipment control circuits in the event of A mafor system maifunction,

s however, that the panel does not shut dewn the pumps, syztom water
teater, or coollng tower unless their respective centrol circuits are field-
interfacod with the system shutdown contacts,

Start/stop signal cireufts can 2isc be interfaced with the system shutdewn
contacts £o ensure that such critical equipment a2s the heat Pumg units are shut
¢ownl 1n the event of & serious system malfunction (e.g., no water flow, system
water too hot or too cold, etc.),

Alternatively, the system shutdown contacts can be field-interfaced with a
telephonre or other communi{cation system to notify the buiiding owner,
superinteandent, op security officer that the ungccopfed {e.9., weekend, hol 1day}
bullding 15 experiencing a systenm problem that requires immedizte attention.

Optional Secondary
Temperature Sensor

System operating-and-alarm contro] panels equipped with the optional, secondary :
temperatere Fensor are also Previded with Taerminais A and B 1n the lower wiring i
compartment, and with a "Temparature Ind{cation® switch {placed to the right of :
the panclts digita) readout}. See Figure 2. Notice that the “Temperature
Indication™ switch has two posfticns: position the switeh at "Loop® to read
system water temparature, ang at MAuxiTfary®™ to read the other, "optionaix
temperature bafng sensad. . :

Hote: When the "Témberaturﬁ-rnd1¢ation“ switch 1s posttioned at TAuxitiary",
1t has no effect on panel operation. r%

T
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Control Pangl Test
Circutit: Generad

To afd the instaliing contractor, operator and service technician, a Bu{tt-in
test circuit g factory~instaI1ad 1A each system contrel panel, This circuit
Lan be used to choeck panel oporation before ft ig fnstalled, set the desirgq
temperature setpoints for the heat interlock and cosiing tower control stages,
2Nd troubleshoot the water Source heat RPUMD sSystem,

Refer tgo Flgure 2z, By adfusting the tast switch (found behfnd the control panaid
doar, next to the sensar terminals 4n the lower wirtng compartment) to the TEST

pesttion, the contractorp, operator or service technician can use the "Teg

Input"™ knap {located to the left of the d1gital readeut} to duplicate the
desfred pane;j cperation whije monitoring the digital readout, cperating and
ma i funct fon indicator 1ights, ang alarm,

Control Pane] Test
Clircait: Checkout ang
Adjustment Procadure

HARNING: USE CARe RHEN HEASUREMENTS OR ADJUSTMENTS musT BE MADE YITH THE
FORER ON TO PREVEWT INIURY OR DEATH DUE TO ELECTRICAL SHOCK .

L,

2.

Fush the "Tegtw switch to the right. (This switeh is Tocated in the lower
Firtng compartment of the control panel.)

Slowly turn the "Test Input™ xnob to the left uati] the digital readout
displays a temperatura between 60 and 70 F, apd the green "Heat Intertockn
indicator Tght THuminates,

Mote:  The "Haat Interiock Adjustment® potentiometer may be adfusted at
this time {f a setpoint other {(t.e., within £ 5 F) than the factary-set
value of 85 F is desireqg,

3. Continue turning the "Test Input® kneb slowly to the laft. At approximately

30 Fo the red npg Temp Alarmn tndicator 1ight shoulq t1luminate and the
audfble alarm shoyig sound.

To silence the sudisle 2lam, press the "Silance Alam® butten on the paner,
Or push the "Horn® syiech {in the Tower wiring compartment} to the right.

Mote: Tha harp is disabled any time the “Horpw switech s In the
right-hangd fosition,

Resume Twning the "Tase Input™ knob to the Teft untfl the "o Temp
Shutdowpn Indicator Tight zng audible alarm activate; this should occur at

é4pproximately 45 F, About 60 seconds tater, the ASystem Shutdown® contacts |

{1.e.. Contacts I and 2) shouwid open,

- Slowly turn the "Test Input™ knob to the right until the digital readout

displays a temperature of approximately 75 F,

Reset the control panel by flipping the "Pane} Powern toggle switch to OFF
and back to ON. Al of the red warning indicatar 1ights should be off,
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7. Rotate the "Test Input™ knsh slowly to tha right until a temparature batwaen
76 and 86 F 1s displayed on the digital readout, The grean "Tower giw
tndicatar 1fght shoula THuminata at approximately 81

Mote: The "Towar Start Adjustmentr polent fometer may be adfusted at this
Lime {f a setpotnt other (1.e., within + 5 F) than the factory-set valua of

81 F is desired.

8. Cantinue turning the "Teg: Input™ xnob slawly to the right entil the grosen
"Tower 2V, vTouer £I™ and "Towar gav Indicater 1ights are t1lumfnated.

Note: The "Stage £4 Adjustmentw potentjometer may be adjusted at this
Eime. Though factory-set to track the thirg Lower stage by 2 F, adjustment
OF this potentiometer allows the operator to change the increment betwaen

Stages 3 and 4 to either I F or 3 F,

9. Reseme terning the "rest Trput™ knob ta the right, A+ approximately 105 F,
the red “Hy Temp Alarmn indicator 1ight shouid fHuminate and the aedible
alarm should soung. {Sflence the audible alarm by pressing the "Silepnca
Alarm® butten, or by pushing the "Hornw switch te the right.;

1. Continue turning the “Tgst Input" knob slowily clockwise until the red w1
Temp Shutdawn® light and audible alarm activate; this should ocour at about
115 F. Approximate1y 60 seconds Tater, the "Sysztem Shutdown® centacts
(i.e., Contacts 1 and 2} should Spen to shut down the systeam.

F Stowly turn the "Tast Input® knon +o the left until gz temperature of 5 F
fs displayed on the digital readout.

12, Reszgt the Eystem “Perating-and~alarm control panel by flipping the "Fanel
Power® togale switen to OFF and back to oM,

13. Push the "Test" switch ta the left to return the panel to the normal
Gerating mode.

14, Check the "Hoppn sWitch to verify that 1t 1s 1n the ON position (f.a,,
Pushed to the Teftl,

Chocking Panel Lead/Lag
Uperation

A "lead Pump® selector switch on the frent of the panel (ses Flgure 1 or 2)
allows the ownerfoperator to equalize pump operation and wear by alternattng
Tead pump statys between the system PUmps At reguiar fntervais.

Whenever the flog switch detects a lcss of water flow, the control panal will
automaticaliy: (1) furn off the green "fLead Pump® {pdicator Hoht; (2
1uminate the amber “Lag Pump® and red "No Flow® {ndicator Yights; (3) sound

 the audfnie 2larm; and, (4) switch system water pumg operation. from the mafn {or

lead) Pump tao the standby {or lag? Pump. It watar flow 1s nol re—astablished
within 60 seconds, the system control Paned opens the "System Shutdown®™ contacts
({.e., Contacts 1 and 2 {n the upper ¥iring compartment).
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Use the procedure outlinad balow tg ver{fy that the panalts !eadflag pump
changeovar featurs works properiy,

HARNING:  TO Ayolp PUSSIBLE IMJURY OR DEATH DUE 1o ELECTRICAL SHOCK, SHUT oFf
ALL POWER TO CONTROL PANEL BEFORE JWPING OR DISCONNECTING ANY TERMINAL S,

l. With the "l eag Fump™ selector switch positionad at "fgn, ver{fy that
the normally-open contacts of Terminals 8 ang g are cloased, allowing
water pump £l to run,

Moter At friitiat system start-up, the red "Ha Flow" indicataor 1ight
and ardible atarm wiTl activate. Once flow iz e3tablished. resat the
Fanal by adjusting the "Pane] Pawerm switch to OFF ang back to ONn,

2. Simulate a "loss af flow® condition by tnstalitng a jumper betwasn ihe
terminals of the flow switeh (f.e., Terminals E and F {n the lower
witring Compartment). The audible alarm and red “He Flow" 1ight shaulg
activate fmmediately,

Allow the Jumper te remain in place at least 1D seconds; the normally-
Open contacts of Terminals 11 apd 17 should close to start the Tag
water pump, At the same time, the green "Lead Pumpn Tight will go out
and the amper "Lag Pumpn Tight wili illumfnata,

3. Remove the jumper from Terminals £ and F; then reset the panel by
fHipping the "Panei Power" switch to OFF and back to ON.

1, Refnstall the Jumpar between Terminals F ang Fi: again, the red "No
Flow" 1ight and aucible alarm should activate,

Remove the Jumper immediately;: the “Ng Flow" 1ight should go out, but
the alarm wil] continue to sound, Silence the alarm by pressing the
"Silence Alarpmy Button,

5. Agafn, reset the panel by flipping the "Pane) Powerm switch to OFF and
back to ON,

. Once more, refnstall the Jjumper hetween Terminals £ and F; this time,
however, do not remove the Jumper. The "So Flown Fight and asdible
alarm should activate immediately, Approximataly 10 seconds latar, the
contacts of Terminals & and 2 will open, and the contacis of Terminals
11 apd 12 witd clocse. After about &0 seconds, the “"System Shutdownt
contacts (Terminals 1 apd Z2) should open to shut down the system,

Hote: Once the system control panel seifches to lag pump operation,
it will not #itempt to restart the tead pump,

7.  Remove the Jumper from Terminals E and Fj; then reset the coatrol paned.

- WIth the Flow switch wired fnto the control circult and the panel
" operating, shut off the lead pump; the parel should =witch to standby

(ltag) pump oparation.

9. Turn on the leag Pump and reset the contrel panet to restore normal

operation,
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