SERVICEW

[E ” ” Mnduslwas inc.

INFORMATION

Farrm Mo, CORP. 7916-L8

HDNE\"WELL SINGLE ZONE SOLID STATE CONTROL
SYSTEM USED ON CHA11, CHP11 AND GCS11 UNITS

| - INTRODUCTION

The “Haneywell” Single Zone Solid State Control Systemn is
baing incorporated into the CHAT1, CHP11 and GCS11 lines
of singla zone equipment. This is an axpansien to the “Lan-
nox Electronic Energy Saving Systems”. Like the “Lodapt”’
control system used in DMS4, BvZ1 and DSE1, the Honmywall
systermn is dermand oriented to match unit operation and

angrgy consumption accurately to the actual load require-
ments.

Il - SYSTEM OPERATION

Tha kasic control system consists of the roam controllar, a
discharge sensor and the logic pane! which is the heart of the
systern, See Figure 1. If the unit includes the power saver
aption, an additional maolor s included, The roorm centroller
field installs in tha conditioned space. Tha discharge sensor,
logic pancl and power savar maotoer are locatad in the unit.

A - Basic Operation
Both the reom controller and the discharge sensor contain

LHE PANEL

FAGURE 1

therrmistors witich changea slectrical rasistance in response o
a tamporature chango. This olectrical resistance is directly
proportional tg the actual termperature at the tharmistor. Tha
field installed room cantralles monitors the space term pera-
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ture. The discharge sensar, [ogated in the unit discharge air
stream, manitars the machine's output.

1 simple terminology, the Honeywall control system com-
pares the space demand to the machine's output and then
logically eyeles the unit to satisfy the demand with minimum
anargy consumption.

If the unit includes the power saver aption, the control sys-
tern utilizes suitable putside air for cooling. Tha control sys-
tam includes alow limit faature which ensures thatthe power
saver will modulate closed if the discharge air gets too cold
{as determined by tha discharge sensor).

Figure 2 illustrates the basic cantral system operation.

B - Room Controller

1 - The room controller can be aither & roorm thermostat ora
roorm transmitter with a remote sensor (thermistor), De-
tailed descriptions follow later.

2 - The ronim eontreller monitors the space temperatura. The
thermister receives a 20VDC input from the logic panel
ard then changes this into a direct current voltage which
iz directly eguivalent to tha temperature deviation from
room controller's heating or cocling setpoints. The thar-
mostat or transmitter sends out gither a heating or coal-
ing DC ramp signal back to the logic panal.

4 - The heating and coaling ramp signals both increase ap-
proximatcly 2.5 WDC for every 1°F from setpoint.

C - Discharge Sensor

1 - Figure 3 shows the discharge sensor locatian in a typical
CHF11 unit

2 - The discharge sensur adjusts the heating ar cooling ramp
sigmal inanticipation of the effect the supply air will have
on room lemperature. It reduces undershot or overshot.
The discharge sensor has a 25 to 1 anthority ratio. A 25°F
temperature rise at lhe discharge sensor is equivalantto a
1°F tise in tamperature at the room controller.

3 - The logic panel uses the discharge sensor as a positive
rnodulating low limit for the optional power saver. If the
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discharge air temperaturae drops balow B2°F, the outdoor
air daimpers begin to close, At 50°F the dampers will be in
minimum pesition,

D - Logic Panel

1 - The logic panel respands to the heating or ceoling ramp
signals 1o cycle the equipment through progressive
gwwitehing.

Z - The electric heat, gas heat and heat pump options cycle
thraugh the “H" contacts, while the hot water option
maodulatss in dirgct response 10 the heating ramp-signal,

3 - The mechanical cooling cyeles through the "'C" contacts,
whila the pawer saver option modutates in dirgct re-
sponse to the cooling ramp signal.

4 - Different iogic panels are used for the necaessary switch-
ing as determinad by the application, Figure 4 identifies
all tha switches and terminals used an lodgic panals. All
logic panals perfarm to the heating and cooling ramp
charts.
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E - Heating And Cooling Ramp Charts

1 - As proviousiy noted, the heating and eooling ramp sig-
nals increase approximately 2.5 VDC for each 1°F devia-
tian of space temparature from ream controller setpaint.
The discharye sensor adjusts the heating ur cooling ramp
gignal in anticipation of the affacts of the supply airternp-
erature, The discharge sensurhas a26to 1 authority ratio,

2 - The healing or cacling ramp signal is transmitted [rom
the roam controller to the lagic panel. The logic panet
oyclas the equipiment through progressive switching. The
correlation botween the rainp signais and unit sequence
of operalion is illustrated in ¢hart form. Sce Figure 5

3 - The actual heating ramp signal can be read wirth a DC
viltmeter between terminals 1 and 5 al eithar the room
cantroller or at the logic panal. This heating signal ranges
between 1 - 16 VOO as genarated by the heating demand
and the effects of discharge lemparature. The sighal will
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b VOO or lower 3l no load and increase appraximnately
2.5VOC with each 1°F drop below the haat levar setpoint.

4 - The “'H" contagts progressively make to oycle the gas,
electtic heat ar heat pump aptions, 4s the heating de-
mand is satisfied and lbe space temperature approaches
setpoint, the switches cycle off in reversa order.

5 - The conling ramp signal can b raad with a DT voltmeter
between terminals 1 and 4 at gither the room cantroller or
at the logic panel, The cooling signal ranges between
1-16 ¥DC as generated by the cooling demand and the
effects of discharge tomperatura. Between tha 1.5 and 4
VDT na load condition on the cooling ramp, the logic
panel energizes the power saver molor (f used) lo mod-
ulate dampers open depending on discharge iempers-
ture, enthalpy control and Blowor aprration.

B-The “C" cantacts progressively make to cycle the
mechanical cocling. As the cooling demand is satisfied
and the space temperature approaches setpoint, the
switehes oycle off in reverse order,

Il - CONTROL OPTION CHART

The room contreller must ba grdered separataly. Lennox
offers a variety of parformance aptions and accessorias
when salecting the room controtler. Figure § illustrates the
cammpatible control options and lists the corresponding or-
dering numbers,

1-Theg room tharmostat includes the thermistor and
haating-cooling setpoint kevers.

2 - The room transmitter containg only the heating-coaling
setpoint levers and installs separately from the sensor
itransmitter). This remate sensor is available in two
styles; ane for duct mounting and one for wall mounting.
Tha wall sensor is used with intermittent blower opera-
tizan,

MNOTE - Both the thermostat and transmitter are sant with a
standard non-switching subbasc. With thiz subhase, the
thermostat or transmitter automatically switches from
heating-cooling modes and blower operaiion is continuous.

3 - The optional switching subbase allows a choica of inter-
miltent blower operation and the selection of the system
operating mada. The switching subbase installs with
afther the thermostat or transmitter.

A separate switching subbase is used for heat pumps. If a
subbase i used in conjunction with a THAT1 or GCS11
unitthathas PowerSaver, avoltage contral relay (K23 is
also renuired.
4 - The optional 3F11 status panal accessory allows remote
manitoring of system operation. On electric heat applica-
tions, & current senting relay kit (K20) must ba field instal-
led. On hot water applications, 2 hot waler proving relay
kit {K24] must be field installed. & filter switch kit must
also be ordered to utilize the dirty filter indication.
The optional S5F11 switching status panol combines the
switching subhase and status paned funclions. The S5PTY
also includes a night sethack override lesture which
bypasses the unit's night sethack function when used.
Thesame SP11kitoptions apply tothe S5P11. [fthe 5P 11
i= installed with a CHAT1 or GC311 unit that has a Power
Sawar, the voltage control relay (K23) must be used.

[4]
]

IV - ROOM CONTROLLER OPTIONS AND
ACCESSORIES

A - Room Thermostat {25C5201)

1- Temperature changes in the space are measured by a
thermistor. As the room tamperature changas, the resis-
tance of the thermistor changes. The lagic pane! provides
the 20 ¥DC power 10 the thermoslat.

Fage 3
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Run separate hamasses for AC and DC currents. AC vol-
tage interferes with DC signais.
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2 - Therrmostat gutput consists of twe voltage ramp signals,
ong for haeating and one for cooling. A change in the
thermigtar resistance causes the thermostat to generate 3
DC ramp signal which is proportional to the ternperature
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deviation from setpaint. The discharge sensor adjusts the N-\_f"'SWITI:HII_'IG
signal in anticipaticn of the affects of discharge tempeara- SuRRASE
ture. The heating or coeling ramp signal s sent to the INSTALLING ROCOM THERMOSTAT
. NG OF couiing rame g ; OR THANSMITTER
logic panel which energizes the heating oreooling stages,
3 - Load reactive tima delays are built into the thermostat to ” FIGURE #

pravide systam stahility and to provida a time delay bet-

ween restant ot stages after a power failure, The length of B - Transmitter [25C5101) And Remote Duct Sen-

time delay varn_a-s with the temperature difference pet- sor {27C4001) Or Remote Wall Sensor (58C9201)
ween the thermistor sensor and the thermostat setpoint.

Az the difference increases, the delay becomes shorter.
A= the difference decreases, the delay becomes [onger,

4 - Batpoint adjustment range is from 55 1o 8%°F. The ther-
mastat has individually adjustable heating and cooling
setpoints. See Figure 7. The temperature gap between the
satpoint levers represents the “no lead™ band where unit
does not operate. With levers together the no load ban is
FF. Adjustment of no load is done by spreading get point
levers apart. The maximum band is 30°F.

5 - Diagnostic indicator lights, located under cover, gl low fast . - BT T
visual checkout of thermaostat owtput. See Figure 7. Two o
LED's [heat and cooll brighten in response to increased
haating and caoling demand.

G- A non-switching sublbase is sent with the thermostal.
When installed together, the thermostat automatically
changes betwesn heating and cooling. It also provides
continuous blowar oparation, except during periods of
night sethack {if usad).

F-The room tharmostat mounts on a standard 2 « 4 inch
handy box as shown in Figure 8. Locate thermostat ap-
proximately & fest ahowve flaor in an area with good air
circulation at average femperature,

1-Tha transmitter functions the same as the lhermostat.
exceptthat it anly cantains the heating-conling sat point
levers and must be used with a remote sansor (thermis-
tork, Figure 9 shows transmittar with 2 remote duct sen-
1ol

2 - The transmitter and renvote sensor install in saparata lo-
calions, Either & remote. duct =enszor or o remote wall
sensor may be used. The wall sensor is used with inter-
mittent Blowsr operaticn. The tranamitter can e located

If an optional switehing subbase is used, identify the 2 low

voltage AC wires at thermostat. These wirts connoct to " : ’ fé;r:ﬁ-:,ﬂz:;i.w ':
fan switch option and wirg 1o tcrminals 3 and 10 of sub- B A L P LA L T R
baza. Do not intarconnect AC and DC wires. FIGURE 3
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at a central station whara tha =et point settings will nat D - Heat Pump Switching Subbasa 58C9401 (Fi-

be subject to unauthorized adjustmant,

3 - The trensmitter alsd rmounts on 2 2 5 4 inch handy bax 6% 1-

shown in Figura & If an optignal switching subbase is
used, identify the 2 low vohage AC wires at transmitter.
These wiras connect to fan switch option and wire to
subbase tarminals 9 and 10.

On CHAT1 and CHP11 units, run 2 DC wires betwoon the
remaote sensor and the transmitter, On GCS11 units, runh
the 2 BC wires from the remote sensor ta the low valtage
junction bax,

Run separate harnesses for AC and DC currents. AC val-

gure 11}
As in the previous subbase, thera is a selection between
blower oparation and system operating mode. However,
an the systam selection switch there is an additional posi-
tion for Emergency Hesat. Select this position only when
the comprassors are not operaticnal. h locks out cam-
pressors to lat the suxillary heat do all the heating. Cn
alectric heat applications it alsa by-passes the Outdoor
Electric Heat Limit to allow heat regardless of ambisnt
termperature. A red indicator light on the subbase reminds
the user that tha system is only providing auxiliary heat.

taga intarferes with DC signals. NOTE - The KZ3 voltage control relay is not needed in haat-
pump applicatlons. The blower motor is enargized @t the

C - Heating/Cooling Switching Subbase 58C9301 sama time as reversing valve when “C1°" contact makes at

And K23 Voitage Control Relay 51C2101 (Fi- logic panel. Compressor 1 15 nol energized until “C2 contact
gure 10) makes.
7 - The switching subbass allows a selaction betwsen blower 2 - The fan switch is manually set to desired position:

aperation and system operating mode, Simply substitute
this subbaze in place of the one sent with thermostat or
transmitter.

2 - If the application includes power saver, 3 K3 voltage
contralled ralay must be fisldinstalled. When the subhasa
is set gt “Aute”, this relay picks up the blower for power
saver operation. The hlower comes an at 4 ¥OC [coaling
rarmp signal] and cycles off at 2.5 - 3 WVDC.

3 - The fan switch s manually set to desired position:

AUTO - Blower operates to demand.

3-

AUTO - Blawer operatea to demand.
ON - Blawer pparates continuously.
OFF - Systarn off.
Tha systern switch can be manually positioned for:
HEAT - Heat aperatian only.
COOL - Cooling operation anly.
AUTO - Systermn automatically provides heating
ar cooling on demand,
EM. HEAT - Shuts off compresaor{a} and cycles
auxiliary heat.

ON - Blawer operates continuously,
4 - The system switch can be manuzally positioned far:
HEAT - Heat oparaticn only,
CEOL - Coaling operation only.
AUTO - System automatically provides heating
or caaling an demand.
OFF - System off.

HEAT FUMP
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AGURE 16
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E - Status Panal Options
1 -The status panel allows remote monitoring of system

pperatipn. Two types of panels are available. The 5P11
provides aystem readout only, The 35F11 switching
status pangl combings the switching subbase and status
panel functions together, In addition, the S5P11 has &
night setback override.

Figures 12 and 13 show both models.
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2 - The “Cool Mode” LED is green when lit. Itindicates Powear 8- The "'After Hours" timer on the S5P11 provides an over-
Saver ocperation when unit is so equipped. Otherwise, the ride of night sathack from 0 1o 12 hours. A push

LED indicates OX cooling operation.

3 -The “"Heat Mode LE[D lights gresn during haating opara-
tion. The systern switch on the S5P11 switching status
pangl includes an emergency heat position, This function
is only applicable o Lhe CHP11. This LED switches red
whenever the 55P11 system switch is placed 1o
Emergency Heat. To avoid confusion on CHAT1 and
GECE1Y units, cut out the yellow wire at 35F11. This pre-
wvents light from changing to red.

4 - The "Compressor 1 and "Compressor 27 LED's are
green when the respective comiprossors arc running.
Either light will turn red if 3 compressor safety switch
opens during a compressor demand,

5 - The "Moo Heat™” LED lights red on a loss of auxiliary heat.
When applied to an ECH11 heater, a field installed current
sensing relay (K20} detegts current flow to the first ele-
rgnt. 00 hat water applications, a sansing circuit consist-
ing of an electronic relay {K24), a sensing thermostat {521}
and a hot water delay (DLE} detects a no heat situation. On
G511 units, a girguit congisting of a no hoat relay and a
rno heat delay within the GCS11 detects a no heat situa-
tion.

& - The “Systemn’’ switch on tha S5P11 has five positions to
indicats the following modes.
OFF - System off.
HEAT - Hedting anly.
AUTO - Systerm automatically provides heating or
caoling on dermand.
CCOL - Cooling only.
EMERGEMNCY HEAT - Heat pump only.

T -The *“Fan”™ switch on the S5P11 has two positions to indi-
cate the fallowing modes:
AUTO - Blower cycles with demand.
OM - Blower runs continuously,

button switch initiates the time perio-d.

V - POWER SAVER OPTION

A - Operation

The power saver consists of cutdoor and return dampers
which open and close in reverse relationship to each other.
The pawer saver motor drives the dampars. Figura 14 shows
the power saver cption in a CHP11.

The logic panel| energizas the power saver motorto medulate
the outdoar dampers. The power saver is held at minimum

position unless a call for cooling exists and the sutdaor airis
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suitable far free coaling (as determined by the enthalpy con-
trol.} The power saver setpoint is one degree lower on the
cociing ramp signal than the ropm thesmostat setpoint.

If tha togic panal determines that the discharge termperature
is too ¢old, as indicated by the discharga zenser signal, ftwill
modulate outdoor dampars clesed. The logic panal will start
i close the dampers at 62°F, The power saver motor will be
hald at minimum position when discharge air temniperature is
50°F or below. This low limit festure pravents air that is too
cald frem being discharged into the conditioned space.

Whenaver the indoor blower maotar is not running, because
of intermittent blower operation or nite setback mode, the
outdoor dampers drive 0 the clossd position. The indoar
blower most ba running bafore dampers can modulate opar.

If CHATT arnd GCE11 appilcations include power sever and a
switching subbase or a switching status panal, a K23 Voltaga
Control Relay must be figld installed. When the fan ewitch is
satat "Auto”, this relay picks up the blower for power saver
operation, The blower comes on at 4 YDC {cooling ramp
signal] and cycles off at 25 - 3 VDC.

B - Power Saver Motor

The combined circditey of the logic panel and the power
saver rhotor form. a britige circoit. Withoot 8 power savar
dermand, the eirguit from W™ lead on logic panel,. through
N.C. snthalpy control contact and through minimum
pasitioner to “W1' tearminal at mater is balanced and the
rotar heidds at minimum position. 4 power saver demaind
unbalamees the bridge circuit. Thisunbalance is amplified to
enargize Trlac switching which runs motor. As the motor
runs the feedback potentioreter moves to rebalance the

circuit and stop the mator. Figure 15 illustrates the circuitry.

If tha enthalpy control determines that the outside air con-

tains too much haat, it switches to form a naw circuit fram ~y¥"
lsad at logic panel to “W1'" terminal at motor. This cirguit
haolds the motar at minimurm position, althaugh thare could
be a cooling demand.

Ifthe *“W" lead at lagic panel and the W1 terminat on maotor
are jumpered dirgctly, the motor drives to the closed posi-
tion, Tha Blowar Relay contacts and MNite Sethack Relay con-
tacts are both open under normal operatioh. If tha Blowar
Relay is de-energized or the unitis in nite setback mode, the
circuit is complete between the W™ legs and the motor
drives closed.

Tha powser savar motor ingludes a spring raturn featura
which clogas motor an a powar tailure. The motor stroke is
160 degrees and the timing is 40 seconds, With B-W termi-
nals shorted or B leg open, the motor drives outside dampars
clozad. With R-B tarminals shonaed or W tag cpen, the motor
drives outside dampsars qpan.

G - Minimum Posttion Adjustmeant

1 - Adjust minimum position with cutside dampers at
minimurn position. Turn ssting on anthalpy control to
“0" or use load simulator to drive dampers to minimum
pasitian,

2 - Rotate screw clockwise to open dampere or coun-
terclockwise to close dampes. Refar to Figure 168, See
chart inthe unit service manwal for percentage of fresh air
varsus dimentional opening of blade at systermn static
pressure,

3 - Return enthalpy control to its normal setting.

4 - If dosired & remota minimum positioner may be used in
place of the one at motor bracket, Simply disconnect exist-
ing minimum poaitiorer dand wirg in the new one par
infarrmation inunit service manual. The remote minirm um
posttionar rotates counterclockwize to open and
cloclowise to close.

Paga &
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D - Enthalpy Control

The enthalpy control senses tha heat content of the air, f heat
content rises above contral setpoint, the power saver dam-
pers driva to minimum position. The recommendad set potnt
i A" If powar saver is allowing air which is to0 warm or
hurmid ta enter systemn, set cantrod to a lowear setpoint. Figure
17 shows the enthalpy contral, maounting plate and a chart
listing the control range at “A™ and ~0~ settings,

E - Humid Climate Option

In very humid regions normal power savar operation creates
a humidity control problem. During periods of excessive
humidity, tha outside dampers should be held closed and
blower motor de-gnergized unlass there is COMPressor opar-
ation. This assures that damp air will not be drawn into the
building without being dehurnidified at the evaporator. 1
also prevents conditioned air fram absorbing maisture from
a wel evaporator at the end of a comprassor oycle.
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idaally the system would use powar saver undar faverabla
conditions, but during high humidity it would tycle the
blower and autside air dampers to compressor demand. This
can be accomplished with the usa of a switching subbase or
switching status panal and the field installation of a special
relay. Rafer to unit service manual for hook-up end axplana-
tion of cparating sequence.

VI - NIGHT SETBACK OPTION

The “Honeywell” control system may be interfaced with a
time clock (16C1701) 10 put the unit into the ungccupied
mode (night setback} Time clock settings automatically acti-
vate and deactivate unit controls sffacting heating & caoling
sotpodnts, power saver and blower operatian.

The oitdoor air dampers are held closed during heating
sethack to pravent heating unneedad ventilation air.

[ A = L L Y T B LBt s 1, = g

o —————

GCS11 NIGHT SETBACK RESISTOR
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1B T 0] 5] Re COOLING SETLe
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The outdoor dampars ara hald closed during cooling setup.
The Hower eyeles with demand fram 'C1” on logic pansl,
Mechanical cooling is used to satisfy the demand. If conling
lackout is chosen, the equiprment is shut down and the out-
doar air dampers ara held closad.

The degree of heating sethack or cooling setup is determined
by saparate resistars at the low voltage terminal block. Units
are sent with a 3.6k ohm haating resistor which corresponds
to a 10°F heating setback and a 1.2K ohm cooling resistor for
cocling lockowt, Figures 18 and 12 show the resistor loca-
tiens for CHATTCHPT1 and GCS11 units.

A field seleclable amount of heating setback or conling setup
is availabis. If another setting is desired for heating setback
or caoling setup, sebstitte for the correct size resistor
shown in Table 1.

TABLE 1
°F Night Sathack Cool Setup
= taH—'—T&ﬂWé“!:‘%m.J
| 5 J.5K 20K
7 o] A1,
3] - 16K
10 AGK* L 15K
13 T 13K
15 K . i2K
Canl Eockaut -—- 12K

*Thin rasistar iz fectqry installed for heating, Thara ia a 7.6K resstor tapad (o
sida of bow voltage junchion bo
*+This resigtor iz factory ingtalled for coollng. Establishing a cooling setup
wall e with a registor of kg then 1.2 K ehm resistn ca will limitthe maximoam
heatl setback value to 12°F.

MOTE - Establishing a cosling setup value of lass than 1.2K
will limit the maximurm heat setback value to 12°F.

VIl - QUTDOOR DAMPER POSITIONS
{Flgure 20)

1 - Minimum Pasition
s Heating
« Cooling demand and qutside air temperature above
enthalpy control setting.
s Cooling demand with dibcharge temperature below
a0°F,
2 - Open position
« Cooling demand and outside air temperature below
enthalpy contral satting with:
s Discharge temperatures abowve 62°F.

3 - Modulating Position
« Initial ceoling demand {batwesen 1.5 and 4 VDC cocling
ramp signal).
» Discharge ternperatures betwesn 62°F and 50°F,
4 - Closed Position
= Power failurs.
» During night sethack conditiona.
a During the blower off cycle when using intarmittant
blower operation.



aUTSIDE )
DAMPER

MINIMUM POSITION —
OPEN POSITION

@ COOLING DEMAND AND JUTSICE AlR
TEMPERATURE BELOW ENTHALFY
CONTROL SETTING WITH:

I @ DISCHARGE TEMPERATLIRES ABOVE G3°F.

BHEATING.

®CODLING DEMAND ANG DUTSIDE AIR -
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CONTROL SEYTING. CAMPER

& COOLING DEMAND WITH DISCHARGE
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RETURN AlIR
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fz=re @ POWER FAILURE.
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RETURN AIR
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DAMPER POSITIONS
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FIGURE 20)
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VIl - TRGUBLESHOOTING

Before checking out this salid state control systern, make
sure that all other companents affecting system operation
are working property. Refar to tha troublashaoting section
in the unit service manual.

Br oxtremely careful when making checks on a solid state
control systam. Do not mix the diferent voltages. It isgonar-
ally Tatal 1o the contrel and the only remedy is to replace the
burned out componants.

A - Praliminary Checks

Tha following checkowt procedure isolates problems to the

electronic control systeam or to the unit iteelf,

1 - If the contral syshem places the machine into full heating
without a demand, check the discharge sensar. If a dis-

charge sensor |eg is open, the logic panel will eycle the
unit into full heating.

2 Make sure power is available st logic penel and that tha
tima clock (if used) is in the ocoupied mode. Check that
compressor ambient lackout and any limit controls ane
clogsed. If optional switching subbase is used, set system
and fan swilchas to “Aulo™,

3 - Rermove cover from reom thermostat; note red diagnostic
light emitting diodes (LED's).

4 - Move thermostat cooling setpoint {blue lever] below
room temperature to call for conling. Gooling LED anthe
right side of the sendaor should begin to glow,. Then ob-
serve cooling equipment. If the enthalpy of the autdoor
air 15 below the setpoint, the power saver dampers will
midulate gpen as the first stage of cooling. The low limit
fegtura within the logic parel will modulate dampers
claosed if discharge temperature drops below 62°F. The
dampers will drive to minimurmn position as the discharge
temperature drops to G0°F,

If the mechanical cooling doas not come on, jumpar ceol-
ing staces at logic panal ineguipment. if the comprassors
da nat corme on, the problem s not with the logic pansl.

b - Move tharmostat cooling set point abova room tampera-
ture. Conling equipment should cycle off and coaling LED
intensity should decrease to a faint glow or go off com-
pletely. Power sgver dampers should drive to minimuom
positian or closed if blower is intermittent.

§ - Move thermostat heating set point {red lever) above room
ternperature. Heating LED on the left side of the sensor
should hagin to glow. Heating equipmeant should cycla
on. If heating equipment doas not cycla on, jumpar hoat-
ing stages at logic pane! in eguipment. If heating still does
not come on, the problem 19 not with the logic panel.

7 - Move heating s&t point below room tempearature, Heating
stages should cycle ofl, and heating LED intehsity
should decrease to a faint glow ar go off completely.
Return haating and cooling set point to desired satting,
lock set points as desired. Beturm subbase switches, if
used, to desired positions.

g - if the electronic control system is not operating properly,
perform the folowing componant checks.

B - Room Thermostat Or Transmitter

1- Use a DC voltmeter set for 20V scale,

2 - Check for power ta the rooim sensar. Connact nagative {-}
lead to terminal 1 and the positive {1 ) lead to terminal 2.
Meter should read 20 VDC. See Figure 27,

3 - Connect the negativa (-} lead to terminal 1 and the positive
{+) lead to terminal 4.

4 - Slowly move the cooling lever below room temperature
to simulate a call for cooling. The meter reading should
gradually increase o about 16 VD,

5 - Move the cooling lever above room termmperature. The
matgr should drop to lass than 7 VD

& - Rermnowva the (+ 1 meter [ead fromterminal 4 and connect it
[o terminal 5.

7 - Slowly move the heating lever above room termperature
to simulate a call for heating. The meter reading should
gradually ingraase to about 16 VDOC.

# - Mowve the haating lever balow room temperatura. The
meter should drop to less than 2 YDC,

=

THERMOSTAT CHECKOUT |

[
VOLTMETER

- UHESS NPUT T THERROS A0

AT TEHWINALE 1 K >
- EONNEST MFG LEAD "0 TERMINAL 1
AMDPOE LEAQD TC TEAMINAL 4.
FACYE COOLING LEVEH G : (1w
TEMFERATUNC: MFTFR SHCLLL
INCAFASE TO ABCL I 16 WA,
RETURN SO0'NG LEVER T R22m
TEMFCITATLIRE, WMETER SHOLA N
DROF TO LESS THAN 2 VIM.
L COMNNFCT MEG, LEAL TO TERRIMAL 2
AME MR TEAD TS TERM MAL 5.
RATIE HEATING CEVER AHINVE
[EPERATURE; WETER SHOULD
INCREARE T ABCUT 156 VI
RFTLIAN HEAT MG LEVEH ™0 HOORA
TCMPCRATURE; METER SHOLIL D
DRCE T LFSS Tas ¢ Y0

FIGURE 21

C - Discharge Sansor

1-If the discharge sensor thermistar has opened or if &
discharge sensar ng is disconnected, the logic panal will
place the machine into full heating.

2 - Use an ohm meler set to scale A < 100,

3 - Disconnect the lead from sensor terminal T1 on logic
panel. Connect one lead to terminal T and the other meter
lead to loose lead wire from the senscr. See Figure 22,
Racord temparature at discharge sensor.
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4 - Meter reading depends on the temperature at the sensor.
Discharge sensor resistance should be betwesam 1500 to
4500 ahms. For resistance roadings at different tempara-
tures, see Figure 23,

N
._.,(__ s
DISCHARGE SENSOR - i e ]
CHECKOUT el aciov
-'—JMHJI | [EIx ) .
CHECK RESISTANCE FROM “T" L R |
TERMINAL T 71 LEAD S
L L N
OHM
METER
L M e e T R
-—-—v-'lirr] EIC I, J,L,,,LI F
. i
¥ V=

LOGIC PANEL

DEECOMMECT LEAD T1
FROA 200G MANEL

REFISTANCE (OHME)

BT [] ™ % ] H *® w W
TEMPFRATIIAE DEGREES F

RESIGTANCE RANGE OF DHECHARGE SENSGH

b g A | M L L —

FIGLRE 23

D - Logic Panel
CAUTION - 1. The logic panel must be powered when mak-
ing thaese checks,
2. Line voltaga is present on cantrols near logic
panal.
3. Pisconnect pawer befors making any witing
changes. Use care to avoid electrical shock.
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Power Supply Chack
1 - Hook DG voltmeter to terminals 1 and 2 as shownin Figure

24,
2 - With Z4 VAC to “TR terminais, voltmater should read 19
to 20 VYDC,
LOGIC PANEL

e w"é-—.zl

S e be

e L VOLTMETER

. TARaT 1 —:Icm.'l.—|
[ Jorla T Tulml
R TIE T [.__.. :

! A &'A; PR "|r
|JI|J R APRLY z40 AL TO TR

[_ SR ¥ TEAMINAIS. e VOLYMETER
SMOULD READ 19 to 20 VOLTS
BETWEEM 1 AMND 2,

LOGIC PANEL POWER SUPPLY CHECK

L rm LA

AGURE 24

Quick Belay Chack

Mote - Compressors and electric heat elements will be acti-
valed during these checks.

1 - Remawve the thermostat leads from terminals 1 through 6.

Label feads to avoid later miswiring. Apply 24 VAC to
“TR™ terminals.

2 - Connect jumper fram terminals 2 to 5 See Figure 25. Al

heat stages should activate.

3 - Now connect jurnparfrom terminals ? to 4. All cool s5tapes

should activata,

e st e e 7]
o -
" o i f LoGIc
Mede ML PANEL
| v BHLAT — —_
corlhe” e
Lt LI
JUPAPFH BE I"WEEN TERM:NALS 2 AWND L.
all HEI-E-.T LTAGES SHOUILLD ACTIVATE.
.'-'cﬁ. - "'.}' AT TR |
1 ﬂ‘ |I|
_ ’ : L S e e APPLY 24V AC TO
i - .‘,:_.;_...\._..__.p.. [B" TERMINALS
e W
JUMPER BETWEEN TERMIMbALS 2 AMD 4.

ALL COOL STAGES SHOULIY ACTIVATE,
LOGIC PANEL QUICK RELAY CHECK

e

FIGURE 25
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LOGIC PANEL RELAY SEQUENCE
FOR HEATING CHECK

y LOGIC PANEL
OHM e s
METER A

Hin T A
"'l'“""“‘""'l“‘__ U AP Y
REMOVE LEADS AT SWITCHES r I'; 'h‘” D
AMD USE AN OHM METER TU S

CHECK COMNTINUITY ACROSS b, seeeape——
COMNTALTS

|

REMOWVE LEADS FROM TERMIMALS 1, 2. 3,
4 AMD 5. COMNNECT THERMOSTAT
FIMUILATOR AT SHOWN. TURN SIMULATOR
CLOKWISE TGO PROVINF A DEAMART,

: n"i'i'l\f[ wink
THERMOSTAT b E
SIMULATOR
T
=
BLUE A
RED APPEY 744 AL
“BLACK 10 TR
TERMIMALS

LOGIC PANEL RELAY SEQUENCE
CHECK FOR COOLING

LOGIC PANEL
R
= [T ke P 1 Y
P R
—rar e o
B |7 Ee— e = oy .
’ ____,__.__.._"T: ;:'L-_..‘ij'*j

REMOYVE LEAEI-S AT SWITCHES
AND USE AN OHY METER TO
CHECK COMTINUIMTY ACADSEE

COMTACTS ; |'.f\'cfl] a1 'IZJ'U.'-"‘:‘|"' SlHE T 1
THERMOSTAT S I -‘.."_J, I,
AL J :PIILV 24V AC
R J— e
AT WhOE T TEAMINALS
REMOWE LEADS FROM TEAMINALS 1, 2, 3,
A48 5. COMMNECT THERMOSTAT
SIMIDLATOR A5 SHOWM, TURM SINMDLATOR

CLOCKWISE T01 PRCVIDE & DEMAND.

Lo =l = rin_n P TR AR UL T T T

FIGURE 26

Relay Saquance Check

MOTE - The following checkout redquires the use of a Ther-

rmostat Simulater {BBCA501). Remove tha tharmostat from

lerminals 1, 2, 3, 4 and 5 on lagic panal, Be sure each lead is

labeled. Connect gimulatar as shown in Figures 26 and 27,

1 - Slowly tuen heatieool knob on simulator cloekwise to pro-
vide an ingreasing demand. The stages shiould activate in
sequence per ramp chart,

2 - Slowly turn back the knob counterclockwise to simulate a
decreasing demand. The stages should deactivate in re-
varsa sgquance per ramp char

3 - In noizy areas it may be impossible to hearthe logic panal
relays pull in. Remowve the leads at logic panal switchas
and tape the ends, Lse an ohm meter to eheck continuily
across the contacts while simulating a demantd. The ohm
rieler will read zero when the contacts arc apan and will
raad infinity when they are closed.

MNOTE - Most portable voltmeters are sccurate to — 1 volt.

Any variation in starting points should be consistent on vol-

tmeter.

Modulating Heating Qutput (HoT Watar Systems])

Theo vatva motor operates directly off the heating signal from

terminals 5 and 1.

1 - Cannect a DV voltmeter with positiva lgad to terminal 5
and negative lead to terminal 1. See Figure 28.

2 - Slowly turn the heat'cool knob an simulator clockwise to
provide @ heating demand.

3 -Tha valve motar ranga is 6 - 8 VO At 8 VDC the valve
should be completaly open.

FIGURE 27

b s sk -

LOGIC PANEL HOT WATER CHECK

COMNNELT A L VOL I METER WITH
POSITIVE LEAD TO TERMINAL & AND
MEGATIVE LEAD TO TERMIMAL 1.
YALYE MOTOH RANGE IS B -9 WD,

LOMGIC PAMNEL

e R

S EET s
T J-u— ]

— Akl —I I!\I—. -I'Jl'.i -
ba-tesl e

DCVOLTMETER | -
_— . o
l.l‘k‘ﬁ::ﬁ' "-:".-'"“ . ]3 PYSTEY I S Ll A |
THERMOSTAT [ N AL
SIMULATOR .
I L 7
| omue | | 1]¥Y
AFFLY 24V A
LGHER - Agad
WHITE ... .| TEAKHMALS
DIECGMRNECT LoADS FROM TERMIMALS 1,
23, d4danbs . COMNMECT
THERMOSTAT SIMULATOR AS SHOWWM.

TURHN srmummn CLOCKYWISE
TO FAGYIDE & BERANLD

FIGURE 28

4 - Ifthe moter does not respand ta the heating call, checkthe
system wiring, Make sure gl limits and relay contacts are
closed in tha motor valve circuit. Be sure systerm salactar
switch is in the "Heat™ or “Auto’ pasition (if used).
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5 - Ifwliring iz correct and motor does not operata, check the
unit service manual for valve motor checkout.

6 - Slowly turn heat'conl knob counter-clockwise to simulate
& decreasing heating dermand. The motor should close.

Power Saver Checkout [Voltmeter)

1 - Discannect the powear saver lead to terminal W on tha
logic panel and connact simulatar as shown in Figure 29,
Also connect a DC voltmetar (set to 2.5 volt scalel with
negative lead to R and positive lead to W,

2 - Turn power saver low Hmit knob fully clockwiss to simu-
lata a rise in discharge tamperature. Slowly turn the heat!
cool knob clockwise to provide a cooling demand.

3 - The meter should risa from Q to approximataly 1.5 VDC.

4 -Slowly turn the power saver low limit knob countegr-
claclwi=e to simulate a decrease in discharge tempera-
turg. The voltage should fall from 1.5 VDC to 0.

- -

LOGIC PANEL POWER SAVER
CHECKDUT WDLTMEI‘EFI]
I iy
? R L LT -
I Y R
LCHSIG
PAHEL , .,_.,A-r_l '_:,.m—. H
P =<l %l ]
__...i . I.._--_r_:|_I .. -..III |
M-+ Merti -7
CONNECT DC
R s IR VI TMETER TO
..... “|. -| i 1 ALY WY
[ I .Y..",Jq._ TEHMINALS, WITH
N COMOLING DEMAND,
= &  METER SHOULD RISE
g )| FRON & TO APPROX -
IMATELY 1.5 OC
THERMOSTAT
SIMULAT{JR
Y

APPLY 23v AC TD
TR TERMINALS

REMOWE LEADS FRUM TERMINALS 1, 2, 3. 4, 5

AND W, COMMICT THEAMDSTAT SIMULATOR
AS SHOWH, TURY SIMULATOR CLOCKMWISE TO
PACWIDE & DEMAMND.

FIGURE 29

5 - Turn the power saver low limit knob fully clockwise o
simulate a rise in discharge temperature. The voltage
should rise to approximately 1.5 VD,

6 - Slowly turn the heatcool knab counter-clockwise to simu-
a decreased cooling demand. Tha power saver motor

should close. )
7 - Connect the maotar lead back w W' Again turn the knob

clockwise to simulate a cooling demand.

2- If the molor doss not respond to the signal, check the
system witing. Make sure that the Night Relay and Blower
Relay contacts are apen and that tha anthalpy control is
below its semting. If motor still does not operate, proceed
to power saver mator checkout.

g -Slowly turn heatfeool knob counter-clockwise to simulate
a decreasing coaling demand. The voltage showld return to
O,

Power Savar Chackeut |Ohm Meter]

1 - Disconnect 24 WAL connactions at “TR™ terminals. Also
discannaect pOWEr saver motor connectians from termi-
nals W, B. ¥ and R.

2 - Using an ahm meter make the resistance measuramants
cafled out in Figure 30,

T T g Ay Lok B LR e -

LOGEIC PANEL POWER SAVER

CHECKOUT (OHMS]
LDG[C F.ﬁ.NEL
'5:,{.:." ’ ‘i_;m! it i e
e g | ' LoGIC PANEL |RESISTANCE |
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skl gyl gty sl el
] Ria W 228
L -II 1o """E‘i"u? 226
L 11 Rwe 732
o EE g et . e g el s r———r - e )
Talnt Bt

UECONNELT 28V AC POWER
FROM “TR™ TERMINALS

m__,mj N
‘rm]n fll,Jv

CHECK RESTANCE FROM

VRt W ]

"Ain v SETTCOR =< 100

“Rio B" SCALE
FIGURE 30
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E - Power Saver Motor

T - Remove wires from terminala B, W and B on mator.

2 - Apply 24 YAC to “TR™ terminals at motaor.

3 - Connect jJumpar wire to terminals B and W as shown in
Figure 31. Curside dampers should drive closed.

4 - Now connect jumper wire to terminals B and B. Outside
dampers should open,

=—- CIIMMECT JIMAPFR WIRE BETWEEN TERMIMALS “H" and “w
— DAMPERS SHOULD CLOSE

AFCOMMECT JINAPER WIAE BETWEEN FERMINAL "R~ qud “B
DAMPERS SHOLLD OFEN

F - K23 Voltage Control Relay {Used With Switch-
ing Subbase or Switching Status Pansl or
CHA1T1 or GC511 Units)

This relay is not needed pn haat pumps.

1 - Connact the simulator as shown in Figure 32. Alsa con-
nect a BT voltmeter with the positive lead to terminal 4
and negative lead ta terminal 1 an logic panel.

2 -Set fan switch to “Auto”. The blawer motor will ba da-
enargized with the heat/coo! knob turned counter-
clockwise,

3 - Slowly turn knoh clockwise to simulate a caoling demand.
At approximately 4 VDC the ralay should make to energize
the blower relay and consequantly the blower maotar,

4 - Slowly turn tha knob counter-clockwise to decrease the
demand. The blovwer motor should de-anergize at 2.5- 3
VDO,

VOLTAGE CONTROL RELAY
{K23) CHECKOUT

LOGIC FPANEL

bc '?LT_{"".ETEH o P
= T et BT g

J | U==l-FE  D==Tt 0

'—'H-‘AT—I 1 AN \

[ I==l== D=t

; H R
=== "==I-1]

WOLTMETER TO

T TCOWNEST B O
v JERMINALS 4 AND T

menmostar [T Ty 1
|
g, I i o

SIMULATOR B ’“I" i
[ .

‘ i AFPPLY 24d% Al
v i TG 1R
seee e TERMINALS

SCT FAN SWITCH QM “ALTO™ AND TURN
SIMULATEA CLOCKWISE TO PROVIDE A
DEMAMD. ELECTRONIC FELAY SHOULD
CLOGSE AT 4 OC TO ACTIVATE Bl OWER MOTOR.
RELAY SHOULD THEN OPEN AT 2.5 -3 110

FIGURE 31

FIGURE 32

G - Upon Completion of Checkouts
Turn off power and remove thermostat simulator. Replace
thermostat and discharge sensor leads and restore power.
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