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SECTION I INSTALLATION o .

1-1 SAFETY - 7, s
SAFETY Y, 2

Servicing of our air conditioning systems should be performed by qualified personnel
only, becaise of hazerds due to electrical components and system pressures. Basic
maintenance such as cleaning coils and the replacing of filters «can be perf{ormed by
untrained personnel. When performing service or meintenance on the system, power
to the unit should be off. Wear safety goggles and gloves when working with
refrigerents. Do not aitempt to braze on & system which is under pressure;
remove refrigerant first. A quenching eloth, which is used as a heat-sink, is
recommended when brazing. Keep a fire extinguisher on hand for all brazing
operetions..

When using nitrogen and refrigerant for leak testing, always charge the refrigerant
in Tirst.

- 1-2 DESCRIPTION

Qur Vari-Master Series, large Commercial Units, are self-contmined heat/eocol or
cooling only units, designed {or both new and tenovated commerecial and industrial’
buiidings. They provide complete individualized conditioning for midtizone
applications with nominal capaecities available from 25 to 40 tons.

The 803 Beries (heat pump veérsion) will operate with moduleting air volume when
the unit is in the cociing mode and constant air volume when the unit is in the

heating mode.

The %03 Series (cooling only version) will operate with continuous modulating air
volume,

Each unit is sssembled, wired and factory-tested before delivery.



1-3 PRE-INSTALLATION NOTES

Inspect the unit and report any damage or rmssmg paris {o the carrier's agant.
Bequest an inspection end a report.

Cheek the rating plate of the unit to make sure that it matches your applieation.

14 LOCATION AND MOUNTING OF THE UNIT

The unit is to be mounted inside the building. Adequate spaéé should be allowed
for the unit, to insure that the access panels may be removed easily and the unit
<an be serviead.

The unit must be level to gllow proper drainage of condensate weter. If isolation
springs are used, see installation instruction shipped with the springs.

After the unit is securely mounted, the compressor hoid-down bolis are to be
logosened and the shipping spacer removed. Rubber grommets (shipped in the high
voltage control compartment) are to be inserted into the compressor moumting
holes.,

1-3 DUCTWORE CONNECTIONS

To isolate sound and vibration from the ductwork, isolstion collars should be used
between the unit and the supply and return air ducts.

Duets passing through an unconditioned space must be insulated and covered with
vapor barrier in aeccordance with the latest issue of SMANCA {Sheet Metml and Air
Conditioning Contractors of America}) and NESCA (Natiomal Environmental
Contractors Association) minimum installation standerds.

1-6 WATER CONNECTIONS AND DRAIN PIPING

R e e e o Ton tyﬁ&fﬁt alﬁm on
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1-7 ELECTRICAL REQUIREMENTS

All wiring should be in accordance with the national electrie code and isesl
building codes.

Cheek the dimensional specifieations {figure §). A straight EMT connector for power
suppiy conduit <onneetion is provided within the control box.

Each unit must heve & separste branch cirevit fusad disconnect mounted nearby for
easy access when servicing. -Refer to the electrical specifications {igure 2) for
proper wire and fuse sizes. - :

. P TPOVER T vear |

, ! COMPRESSOR BLOWZR MOTON™ | mMIt. | FUSE “uppry| ORD
HODEL SOWER - : - ——CIRCUTT | STIIE hyrme WIRE
- S Nord ma | oiea o] we | mea] seajlieacrmy wes fre gsize

240 | moseors | 1 Jeer Josee f1 (15 a0 |as] iz frs 5

240 I a0/60/3 |1 1348 154 11 ]| 15 |20 18] 63,5 | 9 | 2 8

300 |230/60/3 | L] 80 | 250% | 1| 15| 40} 216] 140 200 [1/0 | s
300 |460s60/3| 1] 40 | 214 J1{ 15| 20108 70 mo a4 !
360 23076043} 1| 94 | 292% | 1] 20 | sof 290 268 250 j2/0 |«
360 fagoren/3 ) 1 a7 fass | 1) 20 ) 25[1as] s 125 |3 |6
480 [230/60/3 | 1| 130 | 3aex | 1] 251 e3{340] 226 | 350 [aro |3 i
1480 |esoreor3 ] L1 e5 207 Ja| asdais|azo| 123 frase P2 e

* PART WIUDING START ' '

*% BASEZD ON BLOWER DREIVE SELECTED TO DELIVER RATED CFM AT 1.5" ZSP~FOR CONSTANT

VOLUME UKITS AND 4,0" ESP FOR VARTABLE AIR VOLDME UNITS
% BASED ON 602 C INSULATION FOR MIMIMUM CIRCUIT AMPS <1009 4
BASED 04 73° C INSULATION FOR MINDMM CIRCULT AMPS>100° 4
{ TOTES: FLA - FULL LOAD AMPS -
LRA = LOCKED ROTOR AMPS
RLA = RATED LOAD AMPS

"FiG 1
IMPORTANT

The continuous operating voltage must be keep within + 10% of the rated voltage
or damage to the unit may resuit.



1-8 WATER YALVE AND PRESSURE REGULATCR

PRESSURE REGULATOR Mount on a vibration free location, where the cap tube
may be easily -routed from the control, to port on the liquid line shut-off wvalve
(803 Series) or the access valve on the reirigerant/water heat exchanger {9203
Series), whichever is applicabie. The knockout located on the watep connactions
panel (see figure ¢} is to be used for routing the ~¢ap tube to the port location. A
protective insulator is to be used to proteet the cap tube from the edges of the
knockout. Presswre vtegulator is -provided with 36" long cap -iube. TFor ionger
lengths, add an extension piece. Note: D03 Series unit — uwe.l/4" flare swivel nut
with core depressor beiween -the pressure resulator cap tube and the acecess valve
on -the refrigerant/water heat exchenger. For electrical hook-up, refer to the
wiring diagram loceted on the acesss panel of the mechine control box. Bet the
ressure regulator at 210 PSI and the differential at minimum.

WATER VALVE The water valve is t0 be mounted es shown on Figure 1 typiesl
installation. The flange and gusket st the water “out" eonnection &nd also the
globe valves will not be provided by Friedrich.

i)




1-9 BEMOTE POTETIOMETER AND SPACE SENSQRS3

Mount the remote potetiometer in a loeation where the settings will not be subject
to tampering by unauthorized persomnel. Instell -in & standard 2 X 4 outlet box at
the location selected, the box may be surface mounted or recess mounted for flush
mounting of the control. . The box must be at least | 3/4 inches deep. {(Bufer=te
The space sensors are to be located on an inside wall ebout 5 feet from the
fioor. The location should be in an erea where freely cireulating air of averege
Toom femgperaturses are sensed. One or more sensors may be used 1o provide na
signal proportional to the aver building temperature. {Refer 4o Tigure  dor
hogk-up of more than one sensor.) Use the diagram shown in {igure 4. glong with
the wiring diggram locsted on the inside panel of the machine control box. Do et
locetse sopee sensors In return air duet, pontact faetory for space sonsors fan roeburn

gir duet locetion. :
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1-10 CHANGEOVER THERMOSTAT

The thermostat may be mounted in & convenient position that provides easy
mounting of the sensing elemeni. The element is to be exposed te the averags
‘temperature of the refurn air or in a Iccation applicable to the setting of the
eontrofler where changeover from heating to eocoling iz 4o teke place. The sensing
element is to be keld in place with a -capillery holder or compression Fitting.
Sharp bends or Kinks In the capillery fubing affect the effisiency of the comiroller
and must be aveided, Excess capillary should be carefully coiled and left directly
beneath -the contreller. {Refer te the electrical diagram on“the asccess panel of

the unit control box for wiring.)

Fig 5
C*Mnae?wr& Thir mesryr

1-11 STATIC PRESSURE REGULATOR

The statie pressure peguletor may he provided by Friedrieh, if se, it shall be field
installed and wired by others. (Refer to the wiring disgram located on the access
panel to the control box of the unit.) :

1-12 DAMPER MOTOR INSTALLATION

Tc.prmride application flexibility, Friedrich provides the blower guide vane linkage
including the jack shaift. Friedrich does not provide the damper motor &s standard
equipment; however, if specified, a factory mounted electric motor is availebie.

When installing & motor in the field, other than the Triadrich eleetric motor

option, mounting adaptors may be needed (see {iguref# for existing mounting
holes}).  Linkage from the mater to the jack shaft will be provided by the

itistaller.

- A -



WATER & LLECTRICAL CONNECTIONS
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SECTION 11 OPERATION

2-1 DISCHARGE AIR CONTROLLER(D.AC.)

The discharge air controller is a mieroprocessor based ‘conéroller that mainteins
pverage discharge air temperatures by sequencing stages of mechanical cooling and
heating. L.ED.'s on the D.A.C. indicate what stage of heaiing or ecooling are
activated. The operating sequence of the D.AC. is as follows:

Beginning at point A in figure 7, as the building load increases,the diseharge
temperature iloats to the upper limit of the control ben at peoint B. At this
time, the {irst stage of <ooling energizes for 2 minimum period of four
minutes., This brings the discharge air temperature within the contro! ban
region. After four minutes, the first stage turns off, point £, and the
temperaiure begins to rise again. At least four additional minutes have
elapsed at point D, and the first stage turns on agsin. This time, however,
the building load has increesed until the space temperature rises to the
outter limit at point E. At this point, the first stage locks on znd the second
stage cycles on, pulling the discharge temperature back within the control
band region. This process continues through ail connscted stages. The
highest number active state is always the eyeling stage. In this way, the
operating equipment is always matched to the required capacity as close as

possible,
ETAGING OPERATION RO ING)
=T
15T STAGE STAGE  ISTSTASE LOCHED ON
ON {E¥ELING) am MO STAZE DN {EveLinG)
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2-2 RESET

Reset is accomplished by the use of the space reset sensors, in conjunction with
the remote. potentiometer. The space sensors respond io spate tempergture, the
remote potentiometer is needed o permit adjustment of reset control point.

When the average temperature (sensed by the reset sensors) drops 4o 3 degrees F
or. more below the set point of the reset sensors {potentiometer setting), the
mechanical cocling sstpoint {D.A.C. setting) is reset upward by the amount set st
the reset adjustment of the D.A.C. K the average temperature is less than 3
degrees below the setpoint, the mecheniczl cooling setpoint is reset upwerd by a
percentage of the amount set at the reset adjustment of the D.A.C. (see figure 14)
for the space reset elgorithym. .

The reset cireuit is very important for the heating mode, becusse it is that cireuit
that will intcrease the DLA.C. setpoint temperature upward to & D.AC. temperaturs
that is apolieable for heating. The veset cireuit works the same for cooling as it
does for heating; however, the amount that is reset for heating is four times the
amount that would be reset for cooling. For example, if the reset is sst at 10
degrees F for cooling, the reset will be 40 degrees F in the hesting mode. When
the D.A.C. setpeint is at 60 degrees and the everage temperature at reset sensor is
more than 3 degrees F below the setting on the potentiormeter, the DLA.C. setpoint
will be reset to 60 degrees F and 10 degrees F (70 deprees F} in the cocling mode
and will be reset to 60 degrees F and 40 degrees F (100 degrees F) in the heating
mede. K the average temperature is less than 3 degrass F below the setting on
the potentiometer, see the space reset algerithym (figure & to determine the

gmount of reset.

_iu f MECHANH AL BOOLING CONTRSL POINT
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FIG. 8—W7160 SPACE RESET ALGORITHM.



2-3 SAFETY LIGHTS

Safety light, safety circuit (PL1) - this light is on when sefety circuit lockout Telay
is enepgized.

Bafety light, low oil pressure {PL2) - this light is on when there is low oil
pressure.

- Safety light, compressor (PL3) - this light is on when compressor contactor is
energizad,

2-4 OPERATION OF THE WATER VALVE

In the cooling mode, the modulating water valve cegulates flow of weter to the
heat exchanger controlied by the water pressure tagulator.

The water pressure reguletor senses pressure at the liquid line service valve, which
in twrn opens and ecloses the motorized water valve in order to maintgin a constant

licuid lins pressure.

In the heating mode, the water valve will be in the full open position and during
the off cyele it will elose.

The linkege at the motorized water valve is faciory—adjusted, the installer should
not attempt to adjust it. See Section 1 Item 8 {or proper setting of the water

pressure regulator.

- L . e -

245 CHANGEOYER THERMOSTAT

The changeover thermostat has an edjustable setpoint from 0 degraes F to 100
degrees F and a 3 degree F fo 10 degrees F differentiel. The contacts betwesn R
and B will close when the temperatwe falls helow the setpoint less differential,
thus putting the unit into the heating mode. The contacts will open &t the
setpoint putting the unit back into the cooling mode. See the wiring diagram {for

field eonrections.

Note: The maximum safe bulb temperature is 125 degrees F.
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