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introduction

Receiving the Unit

DH and DV series units are desizmed for dehumidification of air gt a
rate considerably higher than 4 conventional air conditioning vnit of
the same nominal horsepower. The heat removed in dehumidification

15 available to heat the spagce,

The air enteting the unit first Passes over the evaporator cojl Whers
cold refrigerant removes the heat from the hot humid air. Ajr ig
cooled below jts dew point to remove the moigture, AIr exiting the
evaporator coil enters & hot gas coil located directly behind the
evaporator coil.

The cold but snperheated refrigerant returns to the compressor where
it is compressed to a high pressure, high temperature gas referred 1o
as discharge gas. The discharge gas is circylated throug the hot gas
coil. The hot gas coil reheats the ajr before it is discharged ont of the
tnit,

The quantity of heat availahie for reheating the air s greater than the
qeantity of heat removed as the ajr passes throngh the evaporator cofl.
Fhis excess heat is available for space heating,

The remote air eooled cendenser, the DH-DV unit can also provide
Space cooling. When space ¢ooling is required, the discharge gas ig
diverted to the condenser. The heat is rejected in the condenser rather
than the hot gas coil,

DH-DV units are shrink wrapped and secured to a skid for shipping.
the shrink wrapping allows for an easy inspection of the exterior of
the unit for possible damage in shipment, It is possible to have
imterior damage without any signs on the exterior of {he unit. We
Suggest you sign ali receiving papers as CONTINGENT UPON
INTERNAL INSPECTION.

Remove all access panels and look for an accummlation of leaked oil
and check if fan housing 1s out of posttion. Depress a schrader valve

charge, Any claims Jor shipping damages must pe Jiled prompily
with the delivering carrier, ClimateMaster is not tesponsible for
damages incmred dormg shipping.

installation

Make a note of the mode] number shown on the data plate. The
model number can be decoded using the product coding information
n figure 1. This will help you determine the optional featuras
provided with the vnit.
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Location
DH-DV units are to be instailed indoors in protected space where the
ambient temperatire will remain above 55°F,

The unit may be set on a concrets floor or a rigid support with
vibration isolator pads underneath 0 prevent transmission of
vibrations 1o the structure,

DH-DV units can be suspended from the supporting girders or joists
using factory supplied hanger kits. The hanger kit is in » plastic bag
located in the fan discharge along with the instractions.

Service Clearances
There should be & minimum of two feet clearance all the way around
the unit for easy serviceability and maintepance access.

The DV unit needs ta be sited to allow access for service from at least
the front but preferably the front and one other side. The duet from
the outlet on top of the ynit must be the same size or [arger than the
outlet. Dmet bends must be gradual to avoid additional external
resistance above the specified jevel

The filter supplied with the DV unit must be mounted between the
enit and the pool area on the inlet and must be accessible by the
customer for ease of cleaning. The filters are the throw away pe
and will need checking once a week. Old filters will probably need to
be replaced once 2 month,

Do not connect metal ducts directly to the unit. (fse g flexible
canvass couplimg between the unit and the duct,

The supply registers shouid be located along the outside wals awgy
from the return ajr grilles, thermostat and the homidistat.

Condensate Pi ping

DH-DV units are provided with a 3/4" FPT or " FPT condensae
piping connection. Condensate Piping size shonld not be smaller than
the connection at the unit,

Figurs 4 shows the condensate druin trap dimensions. Condensate
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piping should be pitched 4 minimum of | per 10 feet of horizontal
runt and must have ar open vent,

For the DV units, provision must be made for adequate drainage of
the condensed water produced by the urit. A pipe is provided on the
side of the unit (o which a waste pipe is to be connected to take the
condensation to the nearest drain. Care should be taken to ensure that
such piping is given a sufficient fall 1o ensure speed of drainage,

Electrical

Eleetrical wiring t6 the DH-DV unit should be completed in
accordanee with the NEC and local electtical codes,

Power Supply Wiring

Power supply wire size should be based on the minimum cireuit
ampacity value shown on the rating plate. Refer to the current NEC
book and local codes for propei power supply wire sjre, Long service
rutls to the unit may require a larger wire size to gssure Proper voltags
at the unit,

The fuse (time delay type} or circuit breaker (HACR. type) size shonid
not exceed the value shown on the ratmg plate. Undersizing of the
fuses or the cireuit hreakers will cause nuisance tripping. A
disconnect switch must be installed within three feet of the DH-DV
unit.

DH-DV units are provided with a knockout for the connection of
power supply conduit (marked Power Suppl,

Power supply wires should be connected to the line side {top) of the
compressor contactor. Refer to the wiring diagram in figare 5.
Equipment grounding conductor from the power supply must be
connected to a grounding lug (marked Ground) located inside the
control box,

All 208/230 volt units are shipped with 10w voltage transfermer
primary connected for 208 valkt power supply. If the power supply is
230 volt. change the transformer primary tap as noted on the wiring

diagram fignre 5.

Low Volitage Wiring

Low voltape wiring inciudes wirmg of the thermostat, homidistat and
interlock wiring from the DH-DV it and the remote air conled
condenser as shown on the wiring diagram fizure 5. A copy of the
wiring diagram focatzd in the contro] hox shows the tow voltage field
wiring,
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All DH-DV units are shipped with the hurnidistat. Thettnostats are
shipped only with the units ordered with the condenser option (7. ¢.,
water cooled or remote air cooled). Consnlt with the factory if vou
must substrtute z thermostathumidistat other than one supplied by the

factory.

DPH-DV units use a class 2 transformer for low voltage power supply.
consult local codes for wiring requirements. #18 AWG conductor
cable may be used if acceptable to Jocal codes. Long thermostat wire
lengths will renire larger wire sizes to prevent voltage drop.

Thermostats and humidistats should be installed approximately five
feet above the floor at a location that is representative of the average
tempersture and the bumidity conditions of the zone controlied by the
unit. Avoid locations close to the supply grilles or on an outside wall.

Wiring Building Safeties

DH-DV units can be interlocked with the building safety controls
such as smoke alarins, firestats, etc. To connect the building safety
controls, remove the factory jumper wire between S and D at the two
position terminal block TB2 located on top of the control box and
connect the two wires from the normally closed contacts of the safety
control in place of the jumpear.

Start Up Procedure

For proper start up, the space temperature should be above 75%F, If
the space temperamre is below this, use auxiliary heat to raise the
space emperature.

Check List Start Up

Check the following ttems before tuming on power.

1. Make sure all electrical connections in the control box are tight.

i, Make sure low voltage wiring at the jow voltage terminal block is
as shown in the wiring dizoram {figure 3).

- Check the fan beits for proper tension.

1. Remove any comstruction debris from the fan compartment and
the drain pan. Check air fiters. If dirty, replace the filter.

1. Turn the reset switch OFF and the fan switch to 4UTO position.

. Measure the supply voltage at the disconnect. Voltage should be
within the range specified on the rating plate of the unit. Do rer
Start the urit unfil the appropriate voltage is available.

1. Switch on the power supply to the anit.
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1. Check that the pre-set temperatures on the thermostat are to the
customer's reguirements, and if adjnstment is required, refer to
the opersting instructions,

Power On

1. Measure voltage at the compressor contactor (line side). If the
power supply is three phase, check all three phases. Ifihe voltage
ig not within the range specified on the rating plate, turn the
power off untii the voltage is corrected,

1. Check voltage between the "0" and "gn terminals on the low
voltage terminal block on control box. The voltage should be 24
volts +/- 3 voits. If not, check the wiring, CAUTION: do not
shart "0 and "9 16 check the voltage by sparking. This may
damage the transformer.

1. Turn the reset switch and the fan gwitch of. Fan should start,
Check the fan rotation. If rotation s reversed, for single phase
belt driven motors, check the wiring at the motor! For three
phase motors, interchange any two phases at the fan motor
contactor. The fan in the BHO0Z is driven by a2 PSC type motor.
Fan rotation cannot be changed in the field. Contact the factory if
fan rotation is incorrect,

L. Check fim motor cmrent. If the current is greater than the FLA
shown on the rating plate, adjust the motor sheave to slow down
the fan by opening the sheave, €4 UTION: Not aif units gre
designed to rup at Sull load amps. Do ot incregse the fun
Speed unless it is not defivering the broper wir flow. Increasing
the fan speed may reguire a larger fan motor.

1. Hook up the refrigerant 2auges 1o schrader valves provided on fhe
compressar suction and the discharge Jines,

I Instail ap amp probe on the COMPressor power supply wires.

The umit operation must be checked tarough all operating modes
doring start up.

If a remote air covled condsnser is being nsed, make sure that the
interconnecting piping to DH-DV units has been completely
evacunated. Break the vacum by adding approximately 10 aunces of
refrigerant charge. Open the hot gas and tiquid line shut off valves
provided with the DH-DV unit,

Set the wall thermostat's system lever to Cool and the temperature
lever to & temperature below the space temperature,

The unit should start and Operate in the cooling made,

For units with the factory instailed water cooled condensers, adjust
the water fiow rate such that the difference between the leaving and

e H
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entering water temperature is 10 to 20°F.

Check the suction and discharge pressures. Refer to the operating
pressures below to make stre pressures are within the nonmal
operating range.

If a remote condenser is being used, check the condenser fan
operation. If the discharge pressure goes above 275 PSIG, the second
fam on sizes DH0S) and DHI20 should come on and stay on until the
pressure i reduced to 235 PSIG. Check the pressore settings on the
pressure switch located in the remate condenser enclosure.

Sizes DHO20, DHG40, DEO50 and DV050 condensers with a fan
speed control only are designed to maintain the discharge pressure
between 200 to 300 PSIG depending on the ambient temperature.
There are no adjustments to be made.

Refrigerant Oil

Units with remote condensers should have oil added during the piping
installation. Units without remote condensers should not require
additonal il at start up,

Sizes DHOZ20, DH040, DHO30 and DV050 with small hermetic
compressors do not have an oil sight glass. there is no positive way to
check the oil level on these units.

The comprzssors in sizes DH-070 and DH120 are provided with an
oil sight glass. The oil level should be slightly below the halfivay
mark when the compressor is operating, check the oil level after 72
hours of operation. Make sure that the compressor had been running
comtinuously for 20 minmes before the oil level is checked.

Te add oil on sizes DHO70 and DH120, force the unit to go through
the pump down cycle. Then close the compressor suction and
discharge valves. Bleed off the residual refrigerant through the
suction valve service port. Add refrigerant oil throush the service
port. use only Sywiso 3GS ar Stmtex 200 refrigerant oil. Evacuate the
compressor shell. Open the suction and discharge valves.

Refrigerant Charge
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Maintenance

DH-DV units with to air cooled condensers will not reguire additional
refrigerant charge for proper operation.

Bubbles visible in the sight glass (located in DH-DV unit) is a good
indication that the unit may need additional charge. The other signs
are low suction and discharge pressures, high superheat and low
subcooling.

To add refrigerant, connect the high side of a refriperant charging
manifild to the liquid out shuteff valve on the receiver (located in the
DH-IW unif). The liquid out valve is towards the bottom of the
receiver. Counect the center port of the manifold to the refrigerant
tank. Froot seat the liquid line shut off valve on the receiver to stop
the refrigerant flow out of the receiver.

Open the refrigerant manifold high side valve. If the low side
pressure is above 30 PSIG, start the unit in the cooling mode. The
compressor suction will draw the refrigerant from the tank and store it
into the recelver.

Watch the discharge pressure gauge. Pressure will rise very slowly
imitially. The bubbies in the sight glass shonld start to diminigh.
When discharge pressure starts to rise rapidly, or when bubbles
disappear, stop chargng the refrigerant.

Open the shut off valve on the receiver outlet. Disconnect the
refrigerant charging manifold. Check suction and discharge pressures
after 13 minutes of operation. In a properly charged system,
superheat should be between 12 to 15°F range and subcooling should
be minimum 10°F,

' The air filter should be checked after everv three months of
operation. Dirty filters wili affect the operating efficiency of the unit,

¥ The air filter for the DV should be checked once a week. OId
filters should be replaced once a month.

¥ Check the fan belt after the first month of service and every six
months there after. Adjust the center distance to get proper belt
TEDSION.

¥ Check operating pressures, superheat and subcooling in all modes
of operation, every 12 months. If indications are loss of charge,
identify the source of the leak and repair it.

¥ Check the fan whee! and housing for corrosion. Replace if
NECESSAry.
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¥ Check the air cooled condenser coil for possible accumulation of
dust, leaves, etc. For optimem performance, the coil should be clean
and there should be no obsthurction to the air flow through the coil.

¥ Check the insulation on refrigerant piping connecting the air
cooled condenser and the DH-DV anit. If deteriorated, replace it.

¥ DH-DV units use permancnily lubricated, sealed fan bearings.
No maintenance is required on the bearings.
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woh GRIRIING

COMPINENT LEGENT

GENERAL NOTES

CIRCUIT BREAKER
COMPRESSOR CONTACTOR
COMPRESSOR RELAY

AIR COOLED CONDENSER
FAN CONTACTOR

FRTST GAURD SOLENGT!
FAN INTERLGCK RELAY
FAN INTERLACK RELAY
FUSE

HIGH PRESSLRE SWITCH
SMCKE DETECTOR JUMPER
LW PRESSURE SWITCH
LOCKIUT RTLAY

CONTRCL CIRCUIT SWITCH
TAN SWITCH

TERMINAL STRIP

WATIR YALYS

~ REMBVE JUMPER J1 AND

FIELD WIRING., CLASS 1
MIN. 14 AWG THHN TvP,

]

MUST COMPLY WITZ NEC ANT |

REPLACE WITH SMOKE
DETECTER (3y Others),

DASHED LINES REPRESENT

CLMPRESSIR MITOR
THERMALLY PROTECTLTD,
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The Zone Terminal is 2 hand-held or wall-mounted person/machine
interface for the Metasys ™ Application Specific Conmollers. It has the
versatlity to connect 10 a controller in several ways, and allows the user to
monitor or adjust set points and dme scheduiing within a specific zone,

Application Detafls  The Zone Terminal is used 1o monitor or adjust set points and for time _
scheduiling of oceupied, warmup/cooldown, or shutdown zone condidons.

It connects to:

Theory of The Zone Terminal is designed as an easy-to-use hands-on device with
Operation which you can:

s guickly identify an alarm and its location

» onitor and adjust up 0 13 analog points

« moniior 18 bisary points

o extend a daily ime schedule using Occupied Extend

+ aGd or modify daily, holiday, and temporary time schedules

For specific Theory of Operation details, refer to the Zone Terming!
secon of the HVAC PRO User's Manual,

Displays The ZT uses a lguid crystal display (ILCD) divided into three se=tions
from top to botom.  Each dispiay includes:

» five, seven-segment digits
« decimal points
« colon

To the left of the display are 18 cursars (@) and mangles {4}, 6 per
display. The cursors indicate current position in the Tespective display.
When flashing, the miangles indicate an alarm condition in the
corresponding analog points.

Zore Terminal



The right side of the ZT display includes 18 pairs of binary indicators—a
bar (1) for On, and a circle {O) for Off. These symbols flash when the
Tespective binary point is in alarm,

a

Indicators and one re¢ Alarm Indicator, The Alarm Indicaior LED flashes
when any analog or binary point is in alarm.
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Figure 1: The Zone Terminat

Kavs Refer to Figore 1 1o locate each of the seven ZT kevs.

Key Descripbion
Display Key 1, 2,3 | Moves the cursar throtegh insert fams
Operating Mode Moves the LED 1o e dosired Cparating mode;

Seiector + Menitor, Adiust, Teme Schedele, Passwong

{Derpl) ] Adiust Up or Down shanges the aumbers in the
ZenlEys

Inter Commits agiusiments

Zone Temma!

e e



Adjusting Control
Settings

Making ZT Ad'!ustments

This section of the manual is for msers who have
Password access to the Adjust Mode.

If you haven't already entered vour Password, you mast
do so. See Entering Your Posrword,

You can adjnst only a flashing number with the ZT., If
the number dees not flash, that item is 2 meniter anly
ftem.

Adjust Control Settings in Display 1, 2, or 3 as follows:

1. Press the Mode Selector Button until the green
Made Indicator Eight moves next to the word
Adjuat,

2. Press gither Display Burton 1, 2, or 3 to locate
adjustable ftems, which are indicated by flashing
numbers.

If you evmtinue pressing the display bittons, the dot
® in each display changes positions and the
corresponding number appears.

3. Press the Up Tor Dowa | Artow key until you reach
the number vou want to enter. If you hold down the
Up T or Down L Arrow keys, you can speed through
the numbers more quickly. Press Enter.

After yoo press Enter, the numbers stop flashing for
a few seconds. This panse tells vou the ZT has
processed your adjustment.

4. Press any of the Display Buttons to make other
adjustroents, and repeat Steps 2 and 3.

Notes:  Some adpestable set points have high and low
limits beyond which you cannot adjust them.
For example, a heating set point may have an
upper limit of 86°F (30°C).

When you make adjustments, they become
permanent in the ZT. To make a temporary
chanage, write down ths original valee befare
making the change 5o you can re-enter it [arer.



Entering Your I your system uses the Password fearure, you must enter
Password the Password before you can make changes to the set

points, er before you gain aceess o Time Scheduling.
To enter voir Password:

1. Open the Mods Selector Panel by pulling the door
down.

2. Press the Mode Selector Button until the green
Mode Indicator Light moves next to the word
Password, When the Mode Selector Button is in
the Password pasition, & nember appears in
Display 1. This number must maich the nomber on
the top, center of your Insert. ¥ the numbers do not
match, the data that appears in the displays will not
match the description on the Insert. Replace the
incorrect Insert

HBVLAY AL Eal

IE:

!

I
F aii

T,

i

a
¥

e
1171

THETS!  Nota: Number in
e IR B i e Dileplay 1 mwust
match typed
T i ———— rumbsr on the
' Insert,

EPing o | - =
bt gm&*.fﬁwiﬁxﬁ !
T R CON
— — FIG1

Figure 8: Matching the fnsert Number

Three atsnbers appear in Dispiay 3. The number in
the left position fashes,

L BISFLAY AR EAG.
WMﬁwﬁgw& i, 4

- i P i
I e i

MEL DM Vn ok

[ "
R o P

Figure 9: Entering Password

3. Press the Up T or Down 4 Arow key untii the first
nanber of your Pessword appears in the Flashing
position. Press Enter,

The middle nurgber in Diisplay 3 begins flashing,

4. Press the Up T or Down & Arrow key unil the

tradale number of yonr Password appears in the
flashing position. Press Enter,

Tae third, o far right aumber, begins flashing,




5. Presgthe Up T or Down J Arrow key until the last
rumber of your Password appears in the flashing
position.

Press Enter,

You nst press Enter for sach of the thres pumbers
it your Pagsword in order for the ZT fo recognize it
as a valid Password. I vou do not press Enter esch
time, the ZT izmores your Password entry and you
cannot gain accass to Adjust Mode or Time
Scheduling Maode.

After you press Enter for the last number of younr
Fassword, the green Mode Indicator Light moves next to
the word 2d5ust in the Mode Selector Papel, it
does not 2o to this position, the Passwoid 15 incormect.

You can now begin changing values or set points in the
Adjust Mode, or press the Mode Selector Bution to move
the green Mode Indicator Eight to the Timne Schedole
position. Time Scheduling may reguire a different
Parsword.

Naote:  The ZT is preset to thme ont after a
| to 15-minute interva) between entries.
If vou wait tor long to enter an adjestment, you
Toust re-enter your Password. This prevents
unauthorized use of the ZT if vou forget to
cancel your Password.

Cancel Password  After entering the Password, you can easily cancel
withont wairing for the Zone Terming] to dme ot

1. Press the Mode Selector Button until the green
Muode Indicator Light moves next to the word
Pazszword

2. Press Bnter three times. In deing this, vou have
emtered zeroes as the Password. Access is
immediately canceled because KM is nat a valid
Paszword.



Troubleshooting
Chart

Ersblem Selutisn

Dispdays remain biank after 7T & Mo power i gefiing to the ZT—check for approoniats

connected conneclions,

Diizptays show only dashes - --- - ZT unlt 1s epsrational, but not communisaing wilh the
confrofler. Check the Zone Bus wira/cantrallar, If ae witing
&mars are fulmd, download the AHL wHYAD PRO, Red 2.

Digplrs show all dots . . . Download in ZT does not saich connectsd coatroler, of
download is invalid Sedest comect download (T load filed
ared rerload the ZT.

Displays show 99264 An aniered numbes is 100 ke i display,

Displays show 2000 An entered number is o0 small o Gsplay.

Displays show Er 04 Imarmad RAM/Processor Emor®

Displays show Em 2 | Extemal RAM Enor®

Displays show Err 03 £2 PROM Emcr’

Pisplays show B 04 AGM {Code} Enre

Dreptays show BT 05 Battery Bad™

Displays show 06 Battary-backed AAM Erar

Lannal enter Adjust Mode Has proper Password beon entered?
Do you Raws Password acsess 1o this mada?

Canngt entst Time Scheduling Made Has proper Password been snterad?

D1 you have Pazsword accoss i this moge?

Is the 7T plugged inte the contraller selscled for Time
Schedufing?

ZT reverts back 3 Monitor Mogs

£T has timed-oot. Re-enter your Password and begin
aqain.

One miauts lzpse in ma scheduling has
oczured at Mideight

Enter 2400 1o cross the day boundary.

Mumbess in the Seplzy do nat refate to the
ifems listed on the nsar

Tie Inseqt is nat the corec? one for this 2T and Controlier,
Vaiify the insert number by entering Password Mods.

* For Errors 1, 2, 3, 4, and 6—Re-power device two or thres more thnes.
If error sdll exists, disconnect ZT and run diagnostics by holding the
Display Key 1 and Adjust Down ({ ) Key when the phone jack is
plugged in. The word DIAG appears on Display 1 at the start, and all
display segments light up for “Pass.” When all segments light, push
Display Key 1 two times, and then follow the prompis.

**For Error 5—This is only @ waming and indicates the batiery-hacked
data, specificaily Time Scheduling, has been lost. If you press Enter,
the ZT loads the defanlt time schadule and you may continue. Replace
the bartery ar your earliest convenience, Use a Panasoqic® tithinm or
Ray-0-Vac® —battery number BR2375.

Zana Terminal




Ray-0O-Vac®-—battery nurnber BR2325,
Internal Diagnostic tIhc figure below explains what the ZT is reportng in the event it fails its
Errors internal diagnostic. The digit *1™ appears in displays 2 and 3 indicating
where the error has occurred. |
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Figure 17; internal Diagnostics
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